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 Indian Wireless 
 New License Applicants - Sprinters Not Marathon Runners 
 

 Interest from non-telcos appears financial — The recent wave of applications 

(DLF, Unitech, Parsvnath, Oswal Chemicals) follows lack of clarity on 
license/spectrum allocation post TRAI recos. It also seems to be a result of 
opportunities created by proposed M&A norms that 1) do not require spectrum 
surrender >15Mhz and 2) market share cap of 40%, which is comfortable for M&A 
involving acquisition of newcomers. Besides, FDI cap will allow local license 
holders to shop for foreign strategic investors. 

 Full adoption of TRAI recos may face roadblocks — Our recent interaction with the 

industry suggests 1) some dilution in the subscriber thresholds and 2) likely delay 
in policy formulation if the process gets challenged in the courts. This could 
reduce the spectrum available plus reduce the attractiveness from a timing 
perspective for aspiring licensees, thus restricting their ability to compete on 
pricing and coverage with rapidly expanding incumbents. 

 Besides, TRAI recos leave room for only one fresh player, at best — Even if TRAI 

recos are implemented in their entirety (which appears unlikely), it leaves room for 
only 1 additional player besides existing operators in the queue pre-recos 
(Vodafone, Maxis, RCOM, Idea, Spice). Besides, the timing will be further subject 
to spectrum release by Defence, which remains unclear despite the recent MoU. 

 Incumbents remain immune in short term – longer-term competition partially 

factored in — Near term, market shares will be immune to any adverse regulatory 

measure as 1) new recos unlikely to be enforced before 3-6 months, 2) 
incumbents are likely to pursue legal option just to delay the reco implementation 
and 3) low visibility of an early release of 20-25MHz by Defence. We already factor 
in some decline in incumbents' share in FY09 (300-400bps for Bharti). Impact on 
capex will not be material. Reiterate Bharti (BRTI.BO - Rs958.00; 1L) as our top 
pick with RCOM (RLCM.BO - Rs589.95; 1M), Idea (IDEA.BO - Rs128.20; 1L) and 
Spice (SPCM.BO - Rs53.45; 1M) as other Buys. 
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TRAI's recos leave room for one additional 

pan-India operator 

TRAI in its new recommendations had proposed to raise the bar of subscriber 
base by 2-6x for getting additional spectrum in each circle (see Figure 1 
above). 

Assuming DoT dilutes TRAI's subscriber linked criteria downwards, the 
incumbents mainly require some additional spectrum by Dec 07 in metros 
leaving almost the entire 20 MHz to be released by Defence over the next 3-6 
months for entry of additional operators. 

Lack of clarity on the amount of surplus spectrum and future course of action 
taken by DoT relating to 1) Amount of spectrum set aside for future growth and 
2) eligibility of non-telcos for licenses has resulted in a flurry of applications 
from both current operators as well as non-telcos namely Unitech, Parsvnath 
and India Bulls Real Estate so much so that DoT has announced a cut-off date 
of October 1 for new players to apply for licenses. 

Meanwhile, the Wireless Planning Commission (WPC) has invited comments 
from the telcos relating to pricing and allocation of spectrum and will be 
submitting its report in the next few days to the DoT. (Refer to Annexure 1) 

Figure 1. TRAI's recommendations for subscriber linked spectrum allocation criteria 

Service area 2 x 6.2 MHz 2 X 8 MHz 2 X 10MHz 2 X 12.4MHz 2 X 15 MHz 
Delhi / Mumbai 0.5 1.5 2.0 3.0 5.0 
Chennia / Kolkata 0.5 1.5 2.0 3.0 5.0 
A 0.8 3.0 5.0 8.0 10.0 
B 0.8 3.0 5.0 8.0 10.0 
C 0.6 2.0 4.0 6.0 8.0 

Source: TRAI 

Figure 2. Telecom licenses application queue 

Company Status Service areas Application date Priority 
Idea  Licence 2 12/5/2005 1 
Maxis Aircel Licence 7 12/5/2005 1 
Vodafone Essar Licence 6 12/5/2005 1 
Maxis Aircel Licence 7 12/14/2005 2 
ByCell Application 5 1/31/2006 3 
Tata Tele Application 3 6/21/2006 4 
Idea  Application 9 6/26/2006 5 
Spice Application 20 8/31/2006 6 
Swan Application 14 3/2/2007 7 
Cheetah Application 2 3/7/2007 8 
HFCL Application 21 5/8/2007 9 
Parsvnath  Application 22 8/27/2007 10 
Oswal Chemicals & Fertilizers Application 22 27/8/2007 11 
BPL Mobile Application 21 9/1/2007 12 
Unitech Application 22 9/22/2007 13 
India Bulls Real Estate Application 22 9/25/2007 14 
DLF Application 22 9/26/2007 15 

Source: Citi Investment Research, media reports 
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Will all new applicants then get spectrum? 

The simple answer to this question is "No." There is just not enough spectrum 
for every new entity that has applied for pan-India licenses, and the worst case 
scenario will be one additional player beyond those who were already in the 
queue namely Maxis, Vodafone, Idea, RCOM, etc. Simplistically speaking, 
dividing the 20MHz spectrum to be vacated by Defence leaves surplus 
spectrum for one additional non-telco. 

1. Tranche 1 - Despite tightening the subscriber norms, 2-3 MHz spectrum 

will still have to be allocated to incumbents though mainly in metros (see 
Figure 2). This figure will go up if a) subscriber thresholds are diluted and 
b) if process gets delayed allowing them more time to add requisite subs. 

2. Tranche 2 - 5-6 MHz spectrum may be kept aside by DoT for future growth 

of GSM incumbents, i.e., for Bharti, Vodafone, etc. Given the difficulty in 
getting spectrum from Defence, this is likely to be a key demand of the 
incumbents. 

3. Tranche 3 – As 4.4MHz spectrum needs to be allocated to every new 

applicant, ~9 MHz will be allocated to the operators already in the queue 
assuming license application of Vodafone + Maxis equals one pan-India 
license and Spice + Idea + RCOM equals second pan India license. 

4. Tranche 4 – The above 3 tranches therefore leave surplus spectrum for 

only one additional player for a pan-India license. 
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Will the additional competition put pressure on Bharti's 

market share? 

Near-term immunity 

Near term, Bharti (or Idea for that matter in its existing circles) is likely to 
remain immune to any adverse regulatory as the new recos are unlikely to be 
enforced before 3-6 months, and its sub-adds are likely to trend upwards for 
the next 2-3 quarters. The main reasons for this relate to: 

1. The GSM incumbents may pursue legal action if the recos are accepted in 
toto (and even if they are not), as the longer the delay in implementing the 
recos, the more difficult it becomes for the aspiring licensees to compete 
with incumbents on coverage, scale and hence pricing. 

2. Besides even if the new recos are implemented earlier than anticipated, 
there is little visibility of an early release of spectrum by Defence. Despite 
the MoU between the Defence and Telecom Ministry, timing remains 
uncertain with some reports suggesting as late as March-09. 

Figure 3. Spectrum availability using New TRAI's recos 

 Estimated surplus spectrum as of Dec 07 (Mhz) 
Metros  
Delhi 16.6 
Mumbai 17.0 
Chennai 21.8 
Kolkata 24.8 
  
A Circles  
Maharashtra 21.0 
Gujarat 23.4 
AP 22.2 
Karnataka 22.8 
Tamil Nadu 24.6 
  
B Circles  
Kerela 26.6 
Punjab 26.6 
Haryana 30.2 
UP(W) 26.6 
UP(E) 25.0 
Rajasthan 28.4 
MP 28.4 
WB and Assam 24.0 
  
C circles  
HP 24.0 
Bihar 28.4 
Orissa 28.4 
Assam 30.2 
NE 30.2 
J&K 34.6 

Source: Citi Investment Research, TRAI 
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Longer-term impact already factored in 

Our numbers already factor in a 300-400bps decline in Bharti’s FY09 market 
share, and we do not expect much impact on its capex/min from the new 
spectrum criteria. From an industry perspective, we believe that the low 
revenue yields leave little room for disruptive pricing, even though ROCEs 
remain healthy. 

On the flip side, the increased visibility of competition and tougher sub norms 
would put further pressure on the incumbents to cover as much as quickly as 
possible. While some of this phenomenon is visible in FY08 as well, it could 
accelerate in FY09, thus actually implying upside to our FY09 net adds 
assumption for Bharti, even if the % market share drops lower. 

Why the sudden interest from non-telcos 

Though interest by telcos to rush in with their applications post TRAI's recos 
was expected, what has been surprising is the keen interest shown by non-
telcos. Since the recos, 4 major property developers – Parsvnath, Unitech, 
Indiabulls Real Estate and DLF have applied for licenses. There are 2 main 
reasons that we can think of: 

1. 74% FDI limit – The FDI stipulates that an overseas entity can have a 

maximum of 74% direct and indirect stake in a telco. Global telcos like 
AT&T and France Telecom, which had previously exited from India, have 
now publicly stated their desire of re-entry and will need a local partner. 

2. New M&A recos favor small acquisitions by incumbents – TRAI has 

recommended that the market share of the merged entity should not 
exceed 40% either in terms of subscribers or revenue base. This reco rules 
out any merger between the current incumbents save for Idea and Spice, 
as any other merger between the incumbents results in market share 
exceeding 40% in at least one of the existing circles. This makes the new 
players potential M&A targets, as cumulative market share of a greenfield 
operator is unlikely to exceed 5-10% at best, even after 1-2 years of 
operation. 

Besides, TRAI has also proposed that the existing cap of 2X15MHz per 
operator per service area for metros and A circles and 2X12.4MHz per 
operator per service area in B and C circles applicable for a post merger 
entity be removed. The removal of cap removes the biggest obstacle in any 
M&A - surrender of excess spectrum. This potentially can lead to spectrum 
hoarding with the upstarts setting themselves up to be acquired by the 
incumbents at a later point of time. 

Figure 4. Bharti’s market share assumptions 

 FY07 FY08E FY09E FY10E 
Subscribers (000) 37,141 59,921 81,489 100,710 
Monthly net additions (000) 1,464 1,898 1,797 1,602 
Market share of net additions (%) 25.8% 26.7% 23.7% 22.8% 

Source: Citi Investment Research 



Indian Wireless 

26 September 2007 

 

Citigroup Global Markets  Equity Research 6 
 

Companies Mentioned 

Bharti Airtel  

Valuation 

Our 12-month forward target price of Rs1,050 is based on core DCF of Rs890 
and a towerco option value of Rs157. The core DCF (as on March-08) is based 
on a WACC of 10.7%, a terminal growth rate of 4% and beta of 0.9. We prefer 
DCF as our primary valuation methodology because the wireless market will 
likely continue to see robust growth requiring upfront capex but should 
generate significant free cash beyond FY09-10E. Our target price (net of 
towerco value) represents a FY09E P/E of 20.4x, P/CEPS of 13.1x and 
EV/EBITDA of 11.5x. The imputed target P/E (net of towerco) of 26.3x FY08E is 
at 30% premium to the broad market P/E (20.0x FY08E at the higher end of 
our Sensex target of 16,000). This, we believe, is justified by above-average 
earnings growth, high return parameters, improved earnings visibility and 
relative insulation from macro risks. 

Risks 

Our quantitative risk-rating system, which tracks 260-day share price volatility, 
rates Bharti as Low Risk. We are comfortable attributing a Low Risk rating for 
the following reasons: 1) Bharti has a track record of profitability and 
execution; 2) the company's capex plans are fully funded; and 3) SingTel's 
strategic shareholding leaves us comfortable with execution issues and 
initiatives. Risks that could prevent the stock from reaching our target price 
include competition-led tariff pressures, un-remunerative capex, overall market 
downside, and slower-than-expected execution of the tower sharing initiative. 

Reliance Communications  

Valuation 

Our 12-month forward target price of Rs600 is based upon core business 
valued at Rs520, towerco option value of Rs60 and Flag's potential value 
unlocking at Rs20. We value Indian wireless plays on DCF given the back-
ended nature of profits and cash flow. For RCOM, however, we use EV/EBITDA 
in the absence of a detailed balance sheet. Our 12-month target price of Rs520 
is based on 9.8x FY09E EV/EBITDA, a 15% discount to Bharti's target multiple 
(ex- towerco) to reflect the uncertainty on the timing of the GSM rollout and the 
associated challenges. We expect RCOM's valuation multiples to be determined 
by Bharti's due to the liquidity overflow from the latter, notwithstanding the risk 
of technology transition. Meanwhile, higher-than-average earnings growth 
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(CAGR of 29.6% over FY07-10E) and low sensitivity of wireless demand to 
interest rates should continue to support premium valuations for the sector. 

Risks 

Our risk-rating system, which tracks 260-day share price volatility, assigns a 
High Risk rating to RCOM, but we believe Medium Risk is more appropriate. 
RCOM has been de-merged from Reliance Industries, and its shareholding at 
the time of listing mirrored the holding of RIL. The stock is therefore unlikely to 
have risks that are typical of newly listed companies. Besides, growth in the 
telecoms sector gives visibility to RCOM's prospects. But we believe its evolving 
financial history and risks pertaining to GSM overlay warrant a risk rating 
higher than the Low Risk assigned to Bharti. Downside risks to our target price 
include smaller-than-expected market share, lower-than-anticipated operating 
leverage (especially in FY07) due to handset subsidies, cost-overruns n GSM 
overlay, regulatory and competition risks, un-remunerative capex and delays in 
the ongoing re-organization and more telecom-related paper. 

IDEA Cellular  

Valuation 

We have set our 12-month target price at Rs140 based on core DCF of Rs128 
and an M&A premium of 10%. Though the Aditya Birla Group has ruled out any 
potential M&A transaction soon, we believe that M&A potential exists in the 
long run, especially as spectrum constraints hinder new GSM entrants. We 
prefer DCF as our primary valuation methodology due to the back-ended nature 
of free cash flows given the new circle roll-outs. Our DCF assumes a WACC of 
10.8% at a target debt to capital of 50.0% and terminal growth rate of 4.0% 
(similar to Bharti). Our DCF is based on explicit forecasts for FY07-16E with a 
terminal year EBITDA margin at 41.1% (~400bps below Bharti) and 
capex/sales of ~8% (in line with Bharti). The target price implies an EV/EBITDA 
of 12.2x, a slight premium to Bharti's target multiples (for the ex-towerco 
portion of Rs890), which we believe is supported by 1) higher EBITDA growth 
rates for Idea and 2) liquidity overflow from Bharti's foreign limit constraints 

Risks 

Our quantitative risk rating system assigns a default Speculative Risk rating to 
Idea due its trading history of less than 12 months. We see a Low Risk rating as 
more appropriate due to the higher visibility of Indian wireless growth, Idea's 
reasonably competitive position, strong parentage and lower financial leverage 
post-IPO. Operationally, the risks facing Idea are slightly higher than its more 
established peers given the roll out in new circles. Project cost over-runs, 
delays in spectrum allocation and hence commercial launches could affect the 
value accretion opportunity in new circles. Idea will also face competition from 
established players in new circles and market share gains may be lower than 
expected. Idea will incur higher capex requirements in the new circles due to 
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the coverage compulsions, which may depress return parameters in the initial 
years. Any rollout plans beyond 13 circles may also require a fresh equity 
infusion. These risk factors could impede the stock from reaching our target 
price. 

Spice Communications  

Valuation 

Our 12-month target price of Rs70 is based on a 15% M&A premium to our 
core business DCF of Rs61. We prefer DCF as our primary valuation 
methodology due to the back-ended nature of free cash flows, in the context of 
coverage ramp-up, especially in Karnataka. Our DCF assumes a WACC of 11% 
at a target debt to capital of 50.0% and terminal growth rate of 4.0% (similar to 
Bharti). Our DCF is based on explicit forecasts for CY07-16E with a terminal 
year EBITDA margin at 35% (~600bps below Idea) and capex/sales of ~8% (in 
line with Bharti). The target price implies a CY08E EV/EBITDA of 14x (which is 
13% premium on pro-rata basis to Bharti's FY09 target ex-towerco), which we 
believe is supported by significantly higher prospective EBITDA growth rates 
for Spice. Though Spice rebuffed the moves by Idea pre-IPO, we believe that 
M&A potential exists in the medium term as access to 900MHz spectrum and 
its small footprint makes it a good and probably the only M&A candidate, 
especially with recent relaxation of M&A norms. If the new TRAI spectrum 
norms are accepted, the opportunity to enter new circles could also justify a 
premium to the DCF based on its existing two circles. 

Risks 

Our quantitative risk rating system assigns a default Speculative Risk rating to 
Spice due its trading history of less than 12 months. We see a Medium Risk 
rating as more appropriate due to the higher visibility of Indian wireless growth, 
strong parentage (Telekom Malaysia) and lower financial leverage post-IPO. 
Spice accumulated significant losses in the past resulting in negative net worth 
prior to the IPO. It previously defaulted on payments to vendors and debenture 
holders due to lack of adequate funds and has had qualifications from auditors 
with respect to its ability to continue operations in absence of access to long-
term funds. Going forward, operationally, the risks facing Spice are slightly 
higher than its more established peers given its smaller scale. Lower-than-
expected tenancy in third-party towers and higher capex requirements to 
increase coverage may depress return parameters. Its equipment sourcing 
contract with Spice Mobiles Pvt. Ltd, a group company, carries transfer pricing 
risks as there is lack of clarity on the rationale and cost-plus billing terms. 
While new circle roll outs are possible if new spectrum norms are accepted by 
the DoT (as and when the Defence Department releases spectrum), it will be 
constrained by management bandwidth and may require a fresh equity 
infusion. These risk factors could impede the stock from reaching our target 
price. 
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Questionnaire from WPC to all telcos 
1. How best should radio frequency (RF) spectrum be valued, 

considering that its value depends on numerous variables like the 
spectrum bands involved, technology deployed, investments required 
and made, types of services offered and demanded, level of 
competition, etc.? 

2. Should the pricing of spectrum be based on its valuation? Why, or 
why not? 

3. As the value of spectrum would change from time to time, what 
mechanism would you suggest should be adopted to ensure that it gets 
properly reflected in the pricing of the scarce RF spectrum resource? 

4. How best should the spectrum be priced? Should it be based on 
formulae, revenue-sharing, auction, or a combination of two or more 
of these approaches? Please justify your response. 

5. In your considered opinion, do the existing RF spectrum charges – 
which are formula based or revenue share – need to be modified to 
ensure the most effective use of the scarce RF spectrum? 

a. If not, why? 
b. If yes, please give your views in the matter, taking into 

account the need of arriving at similar levels of charges 
through different methods? 

6. Need and methodology for differential pricing of various parts of the 
RF spectrum (frequency bands), taking into account the level of 
demand (high, medium or low), so as to encourage the spectrum users 
to move away from highly congested parts of the spectrum? 

7. How should the spectrum bands be classified so as to use pricing as a 
tool to decongest over-demanded parts of spectrum? 

8. Should the assignment and pricing of spectrum be based on different 
criteria for metro, urban and rural areas of the country, taking into 
account the levels of current & potential usage (high, medium or low) 
and the need to encourage growth of spectrum-usage in rural areas? 

a. If not, why? 
b. If yes, please suggest: 

i. the criteria for such assignment and pricing, and 
ii. the definitions of metro, urban and rural areas that 

should be used. 
9. To what extent should the following criteria affect pricing of 

spectrum? 
a. Demand and supply situation? 
b. Socio-economic benefits of the particular service(s) for which 

the spectrum is assigned/ used? 
c. Funds needed to release spectrum for commercial use 

(refarming)? 
d. Revenue needs of the government? 

10. In your opinion, what strategies (pricing, and other) are most likely to 
ensure the most effective use of the latest technologies so as to 
achieve efficient and effective use of spectrum in congested areas? 

11. What should be the determining criteria for initial assignment of 
spectrum, especially in those bands where it is (or is going to be) 
particularly scarce in relation to demand? 

Annexure 1
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12. Should the present practice of assigning (on the basis of subscriber-
base) “additional” spectrum to existing mobile operators (and also its 
pricing) continue? Give reasons to support your answer. 

13. Would you like to suggest any quarterly/ annual spectrum charges for 
subscriber-access spectrum (GSM/ CDMA, for example) for each 
service? 

14. What quarterly/ annual spectrum charges would you 
suggest for Microwave access & backbone networks? What 
criteria should be adopted for this charging (e.g. per MHz, 
per KM, etc.)?  
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Citi Investment Research Ratings Distribution    
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Data current as of 19 July 2007 Buy Hold Sell
Citi Investment Research Global Fundamental Coverage (3320) 47% 39% 14%

% of companies in each rating category that are investment banking clients 71% 70% 70%
Guide to Fundamental Research Investment Ratings: 
Citi Investment Research's stock recommendations include a risk rating and an investment rating. 
Risk ratings, which take into account both price volatility and fundamental criteria, are: Low (L), Medium (M), High (H), and Speculative (S). 
Investment ratings are a function of Citi Investment Research's expectation of total return (forecast price appreciation and dividend yield within the next 12 months) and 
risk rating. 
For securities in emerging markets (Asia Pacific, Emerging Europe/Middle East/Africa, and Latin America), investment ratings are: Buy (1) (expected total return of 15% or 
more for Low-Risk stocks, 20% or more for Medium-Risk stocks, 30% or more for High-Risk stocks, and 40% or more for Speculative stocks); Hold (2) (5%-15% for 
Low-Risk stocks, 10%-20% for Medium-Risk stocks, 15%-30% for High-Risk stocks, and 20%-40% for Speculative stocks); and Sell (3) (5% or less for Low-Risk stocks, 
10% or less for Medium-Risk stocks, 15% or less for High-Risk stocks, and 20% or less for Speculative stocks). 
Investment ratings are determined by the ranges described above at the time of initiation of coverage, a change in investment and/or risk rating, or a change in target 
price (subject to limited management discretion). At other times, the expected total returns may fall outside of these ranges because of market price movements and/or 
other short-term volatility or trading patterns. Such interim deviations from specified ranges will be permitted but will become subject to review by Research Management. 
Your decision to buy or sell a security should be based upon your personal investment objectives and should be made only after evaluating the stock's expected 
performance and risk. 
 

Guide to Corporate Bond Research Credit Opinions and Investment Ratings: 

Citi Investment Research's corporate bond research issuer publications include a fundamental credit opinion of Improving, Stable or Deteriorating and a complementary 
risk rating of Low (L), Medium (M), High (H) or Speculative (S) regarding the credit risk of the company featured in the report.  The fundamental credit opinion reflects the 
CIR analyst's opinion of the direction of credit fundamentals of the issuer without respect to securities market vagaries.  The fundamental credit opinion is not geared to, 
but should be viewed in the context of debt ratings issued by major public debt ratings companies such as Moody's Investors Service, Standard and Poor's, and Fitch 
Ratings.  CBR risk ratings are approximately equivalent to the following matrix: Low Risk    Triple A to Low Double A; Low to Medium Risk    High Single A through High Triple 
B; Medium to High Risk    Mid Triple B through High Double B; High to Speculative Risk    Mid Double B and Below.  The risk rating element illustrates the analyst's opinion 
of the relative likelihood of loss of principal when a fixed income security issued by a company is held to maturity, based upon both fundamental and market risk factors. 
Certain reports published by Citi Investment Research will also include investment ratings on specific issues of companies under coverage which have been assigned 
fundamental credit opinions and risk ratings. Investment ratings are a function of Citi Investment Research's expectations for total return, relative return (to publicly 
available Citigroup bond indices performance), and risk rating. These investment ratings are: Buy/Overweight    the bond is expected to outperform the relevant Citigroup 
bond market sector index (Broad Investment Grade, High Yield Market or Emerging Market), performances of which are updated monthly and can be viewed at 
http://sd.ny.ssmb.com/ using the "Indexes" tab; Hold/Neutral Weight    the bond is expected to perform in line with the relevant Citigroup bond market sector index; or 
Sell/Underweight    the bond is expected to underperform the relevant sector of the Citigroup indexes. 

OTHER DISCLOSURES 
Citigroup Global Markets Inc. or its affiliates beneficially owns 5% or more of any class of common equity securities of IDEA Cellular. 

For securities recommended in the Product in which the Firm is not a market maker, the Firm is a liquidity provider in the issuers' financial instruments and may act as 
principal in connection with such transactions. The Firm is a regular issuer of traded financial instruments linked to securities that may have been recommended in the 
Product. The Firm regularly trades in the securities of the subject company(ies) discussed in the Product. The Firm may engage in securities transactions in a manner 
inconsistent with the Product and, with respect to securities covered by the Product, will buy or sell from customers on a principal basis. 

Securities recommended, offered, or sold by the Firm: (i) are not insured by the Federal Deposit Insurance Corporation; (ii) are not deposits or other obligations of any 
insured depository institution (including Citibank); and (iii) are subject to investment risks, including the possible loss of the principal amount invested. Although 
information has been obtained from and is based upon sources that the Firm believes to be reliable, we do not guarantee its accuracy and it may be incomplete and 
condensed. Note, however, that the Firm has taken all reasonable steps to determine the accuracy and completeness of the disclosures made in the Important Disclosures 
section of the Product. The Firm's research department has received assistance from the subject company(ies) referred to in this Product including, but not limited to, 
discussions with management of the subject company(ies). Firm policy prohibits research analysts from sending draft research to subject companies.  However, it should 
be presumed that the author of the Product has had discussions with the subject company to ensure factual accuracy prior to publication.  All opinions, projections and 
estimates constitute the judgment of the author as of the date of the Product and these, plus any other information contained in the Product, are subject to change without 
notice. Prices and availability of financial instruments also are subject to change without notice.  Notwithstanding other departments within the Firm advising the 
companies discussed in this Product, information obtained in such role is not used in the preparation of the Product.  Although Citi Investment Research does not set a 
predetermined frequency for publication, if the Product is a fundamental research report, it is the intention of Citi Investment Research to provide research coverage of 
the/those issuer(s) mentioned therein, including in response to news affecting this issuer, subject to applicable quiet periods and capacity constraints. The Product is for 
informational purposes only and is not intended as an offer or solicitation for the purchase or sale of a security. Any decision to purchase securities mentioned in the 
Product must take into account existing public information on such security or any registered prospectus. 

Investing in non-U.S. securities, including ADRs, may entail certain risks. The securities of non-U.S. issuers may not be registered with, nor be subject to the reporting 
requirements of the U.S. Securities and Exchange Commission. There may be limited information available on foreign securities. Foreign companies are generally not 
subject to uniform audit and reporting standards, practices and requirements comparable to those in the U.S. Securities of some foreign companies may be less liquid and 
their prices more volatile than securities of comparable U.S. companies. In addition, exchange rate movements may have an adverse effect on the value of an investment in 
a foreign stock and its corresponding dividend payment for U.S. investors. Net dividends to ADR investors are estimated, using withholding tax rates conventions, deemed 
accurate, but investors are urged to consult their tax advisor for exact dividend computations. Investors who have received the Product from the Firm may be prohibited in 
certain states or other jurisdictions from purchasing securities mentioned in the Product from the Firm. Please ask your Financial Consultant for additional details.  
Citigroup Global Markets Inc. takes responsibility for the Product in the United States. Any orders by US investors resulting from the information contained in the Product 
may be placed only through Citigroup Global Markets Inc. 
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The Citigroup legal entity that takes responsibility for the production of the Product is the legal entity which the first named author is employed by.  The Product is made 
available in Australia to wholesale clients through Citigroup Global Markets Australia Pty Ltd. (ABN 64 003 114 832 and AFSL No. 240992) and to retail clients through Citi 
Smith Barney Pty Ltd. (ABN 19 009 145 555 and AFSL No. 240813), Participants of the ASX Group and regulated by the Australian Securities & Investments Commission.  
Citigroup Centre, 2 Park Street, Sydney, NSW 2000.  The Product is made available in Australia to Private Banking wholesale clients through Citigroup Pty Limited (ABN 88 
004 325 080 and AFSL 238098). Citigroup Pty Limited provides all financial product advice to Australian Private Banking wholesale clients through bankers and 
relationship managers.  If there is any doubt about the suitability of investments held in Citigroup Private Bank accounts, investors should contact the Citigroup Private 
Bank in Australia.  Citigroup companies may compensate affiliates and their representatives for providing products and services to clients.  The Product is made available 
in Brazil by Citigroup Global Markets Brasil - CCTVM SA, which is regulated by CVM - Comissão de Valores Mobiliários, BACEN - Brazilian Central Bank, APIMEC - 
Associação Associação dos Analistas e Profissionais de Investimento do Mercado de Capitais and ANBID - Associação Nacional dos Bancos de Investimento.  Av. Paulista, 
1111 - 11º andar - CEP. 01311920 - São Paulo - SP.  If the Product is being made available in certain provinces of Canada by Citigroup Global Markets (Canada) Inc. 
("CGM Canada"), CGM Canada has approved the Product.  Citigroup Place, 123 Front Street West, Suite 1100, Toronto, Ontario M5J 2M3.  The Product may not be 
distributed to private clients in Germany. The Product is distributed in Germany by Citigroup Global Markets Deutschland AG & Co. KGaA, which is regulated by 
Bundesanstalt fuer Finanzdienstleistungsaufsicht (BaFin).  Frankfurt am Main, Reuterweg 16, 60323 Frankfurt am Main.  If the Product is made available in Hong Kong by, 
or on behalf of, Citigroup Global Markets Asia Ltd., it is attributable to Citigroup Global Markets Asia Ltd., Citibank Tower, Citibank Plaza, 3 Garden Road, Hong Kong.  
Citigroup Global Markets Asia Ltd. is regulated by Hong Kong Securities and Futures Commission.  If the Product is made available in Hong Kong by The Citigroup Private 
Bank to its clients, it is attributable to Citibank N.A., Citibank Tower, Citibank Plaza, 3 Garden Road, Hong Kong.  The Citigroup Private Bank and Citibank N.A. is regulated 
by the Hong Kong Monetary Authority.  The Product is made available in India by Citigroup Global Markets India Private Limited, which is regulated by Securities and 
Exchange Board of India.  Bakhtawar, Nariman Point, Mumbai 400-021.  The Product is made available in Indonesia through PT Citigroup Securities Indonesia.  5/F, 
Citibank Tower, Bapindo Plaza, Jl. Jend. Sudirman Kav. 54-55, Jakarta 12190.  Neither this Product nor any copy hereof may be distributed in Indonesia or to any Indonesian 
citizens wherever they are domiciled or to Indonesian residents except in compliance with applicable capital market laws and regulations. This Product is not an offer of 
securities in Indonesia. The securities referred to in this Product have not been registered with the Capital Market and Financial Institutions Supervisory Agency 
(BAPEPAM-LK) pursuant to relevant capital market laws and regulations, and may not be offered or sold within the territory of the Republic of Indonesia or to Indonesian 
citizens through a public offering or in circumstances which constitute an offer within the meaning of the Indonesian capital market laws and regulations.  If the Product 
was prepared by Citi Investment Research and distributed in Japan by Nikko Citigroup Limited ("NCL"), it is being so distributed under license.  If the Product was prepared 
by NCL and distributed by Nikko Cordial Securities Inc., Citigroup Global Markets Inc., or Monex, Inc. it is being so distributed under license. NCL is regulated by Financial 
Services Agency, Securities and Exchange Surveillance Commission, Japan Securities Dealers Association, Tokyo Stock Exchange and Osaka Securities Exchange. 
Shin-Marunouchi Building, 1-5-1 Marunouchi, Chiyoda-ku, Tokyo 100-6520 Japan.  In the event that an error is found in an NCL research report, a revised version will be 
posted on Citi Investment Research's Global Equities Online (GEO) website.  If you have questions regarding GEO, please call (81 3) 5574-4860 for help.  The Product is 
made available in Korea by Citigroup Global Markets Korea Securities Ltd., which is regulated by Financial Supervisory Commission and the Financial Supervisory Service.  
Hungkuk Life Insurance Building, 226 Shinmunno 1-GA, Jongno-Gu, Seoul, 110-061.  The Product is made available in Malaysia by Citigroup Global Markets Malaysia Sdn 
Bhd, which is regulated by Malaysia Securities Commission.  Menara Citibank, 165 Jalan Ampang, Kuala Lumpur, 50450.  The Product is made available in Mexico by 
Acciones y Valores Banamex, S.A. De C. V., Casa de Bolsa, which is regulated by Comision Nacional Bancaria y de Valores.  Reforma 398, Col. Juarez, 06600 Mexico, D.F.  In 
New Zealand the Product is made available through Citigroup Global Markets New Zealand Ltd., a Participant of the New Zealand Exchange Limited and regulated by the 
New Zealand Securities Commission.  Level 19, Mobile on the Park, 157 lambton Quay, Wellington.  The Product is made available in Poland by Dom Maklerski Banku 
Handlowego SA an indirect subsidiary of Citigroup Inc., which is regulated by Komisja Papierów Wartosciowych i Gield.  Bank Handlowy w Warszawie S.A. ul. Senatorska 16, 
00-923 Warszawa.  The Product is made available in the Russian Federation through ZAO Citibank, which is licensed to carry out banking activities in the Russian 
Federation in accordance with the general banking license issued by the Central Bank of the Russian Federation and brokerage activities in accordance with the license 
issued by the Federal Service for Financial Markets.  Neither the Product nor any information contained in the Product shall be considered as advertising the securities 
mentioned in this report within the territory of the Russian Federation or outside the Russian Federation.  The Product does not constitute an appraisal within the meaning 
of the Federal Law of the Russian Federation of 29 July 1998 No. 135-FZ (as amended) On Appraisal Activities in the Russian Federation.  8-10 Gasheka Street, 125047 
Moscow.  The Product is made available in Singapore through Citigroup Global Markets Singapore Pte. Ltd., a Capital Markets Services Licence holder, and regulated by 
Monetary Authority of Singapore.  1 Temasek Avenue, #39-02 Millenia Tower, Singapore 039192.    The Product is made available by The Citigroup Private Bank in Singapore 
through Citibank, N.A., Singapore branch, a licensed bank in Singapore that is regulated by Monetary Authority of Singapore.  Citigroup Global Markets (Pty) Ltd. is 
incorporated in the Republic of South Africa (company registration number 2000/025866/07) and its registered office is at 145 West Street, Sandton, 2196, Saxonwold. 
Citigroup Global Markets (Pty) Ltd. is regulated by JSE Securities Exchange South Africa, South African Reserve Bank and the Financial Services Board.  The investments 
and services contained herein are not available to private customers in South Africa.  The Product is made available in Taiwan through Citigroup Global Markets Inc. (Taipei 
Branch), which is regulated by Securities & Futures Bureau.  No portion of the report may be reproduced or quoted in Taiwan by the press or any other person.  No. 8 
Manhattan Building, Hsin Yi Road, Section 5, Taipei 100, Taiwan.  The Product is made available in Thailand through Citicorp Securities (Thailand) Ltd., which is regulated 
by the Securities and Exchange Commission of Thailand.  18/F, 22/F and 29/F, 82 North Sathorn Road, Silom, Bangrak, Bangkok 10500, Thailand. The Product is made 
available in United Kingdom by Citigroup Global Markets Limited, which is authorised and regulated by Financial Services Authority.  This material may relate to 
investments or services of a person outside of the UK or to other matters which are not regulated by the FSA and further details as to where this may be the case are 
available upon request in respect of this material.  Citigroup Centre, Canada Square, Canary Wharf, London, E14 5LB.  The Product is made available in United States by 
Citigroup Global Markets Inc, which is regulated by NASD, NYSE and the US Securities and Exchange Commission.  388 Greenwich Street, New York, NY 10013.  Unless 
specified to the contrary, within EU Member States, the Product is made available by Citigroup Global Markets Limited, which is regulated by Financial Services Authority.  
Many European regulators require that a firm must establish, implement and make available a policy for managing conflicts of interest arising as a result of publication or 
distribution of investment research. The policy applicable to Citi Investment Research's Products can be found at www.citigroupgeo.com.  Compensation of equity research 
analysts is determined by equity research management and Citigroup's senior management and is not linked to specific transactions or recommendations.  The Product 
may have been distributed simultaneously, in multiple formats, to the Firm's worldwide institutional and retail customers.  The Product is not to be construed as providing 
investment services in any jurisdiction where the provision of such services would be illegal. Subject to the nature and contents of the Product, the investments described 
therein are subject to fluctuations in price and/or value and investors may get back less than originally invested. Certain high-volatility investments can be subject to 
sudden and large falls in value that could equal or exceed the amount invested. Certain investments contained in the Product may have tax implications for private 
customers whereby levels and basis of taxation may be subject to change. If in doubt, investors should seek advice from a tax adviser.  The Product does not purport to 
identify the nature of the specific market or other risks associated with a particular transaction.  Advice in the Product is general and should not be construed as personal 
advice given it  has been prepared without taking account of the objectives, financial situation or needs of any particular investor. Accordingly, investors should, before 
acting on the advice, consider the appropriateness of the advice, having regard to their objectives, financial situation and needs. Prior to acquiring any financial product, it 
is the client's responsibility to obtain the relevant offer document for the product and consider it before making a decision as to whether to purchase the product. 

This Product is not intended for distribution in Poland.  Any receipt or review of the Product in Poland is not authorized by the Firm. 
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© 2007 Citigroup Global Markets Inc. (© Nikko Citigroup Limited, if this Product was prepared by it). Citi Investment Research is a division and service mark of Citigroup 
Global Markets Inc. and its affiliates and is used and registered throughout the world. Citigroup and the Umbrella Device are trademarks and service marks of Citigroup or 
its affiliates and are used and registered throughout the world. Nikko is a registered trademark of Nikko Cordial Corporation. All rights reserved. Any unauthorized use, 
duplication, redistribution or disclosure is prohibited by law and will result in prosecution. The information contained in the Product is intended solely for the recipient and 
may not be further distributed by the recipient. The Firm accepts no liability whatsoever for the actions of third parties. The Product may provide the addresses of, or 
contain hyperlinks to, websites. Except to the extent to which the Product refers to website material of the Firm, the Firm has not reviewed the linked site. Equally, except to 
the extent to which the Product refers to website material of the Firm, the Firm takes no responsibility for, and makes no representations or warranties whatsoever as to, the 
data and information contained therein.  Such address or hyperlink (including addresses or hyperlinks to website material of the Firm) is provided solely for your 
convenience and information and the content of the linked site does not in anyway form part of this document.  Accessing such website or following such link through the 
Product or the website of the Firm shall be at your own risk and the Firm shall have no liability arising out of, or in connection with, any such referenced website. 

ADDITIONAL INFORMATION IS AVAILABLE UPON REQUEST 


