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QUALCONVW

Qualcomm welcomes the opportunity to respond to Ofcom’s public consultation on the 2.6 GHz band. We
note that Ofcom intends to pursue its plan to implement a flexible FDD/TDD channeling arrangement in the
2.6 GHz. Qualcomm continues to believe that this approach will not provide the expected benefits to either
paired or unpaired operations and will be detrimental to the ongoing and future success of mobile broadband
services in Europe.

We believe that alternative options are available to Ofcom in order to achieve its objective to appropriately
accommodate potential FDD and TDD technologies while not jeopardizing the European harmonised band
plan as defined in ECC Decision DEC(05)05. These options would include the implementation of TDD
technologies in a half duplex mode in a FDD channeling arrangement. We further believe that the decision to
deviate from the harmonized European band plan should not be taken at national level without being
previously and appropriately addressed at CEPT level.

Question 1: Do stakeholders agree with Ofcom’s assessment of the blocking effect and of its
implications for spectrum packaging?

Ofcom studies addressed the blocking performance of UMTS user equipment (UE) due to interference from
WiIMAX TDD mobile station (MS), using Monte Carlo simulations.

The mobile to mobile blocking is calculated for the scenario where the centre to centre frequency separation
is @ minimum of 15MHz. Qualcomm wonders why Ofcom did not address the scenario consisting of a centre
to centre frequency separation of 5MHz frequency, which results in a more severe mobile to mobile
interference. This real scenario occurs when an active TDD MS operates in a TDD restricted block adjacent
to an FDD block. In such a TDD block, the limitations are only relevant for the base station and no restriction
are put on the TDD MS that can transmit with the maximum power. We could assume that the 15MHz centre
to centre frequency separation was considered solely, since the UMTS UE in-band blocking requirements
extend for +/- 15MHz either side of the nominal downlink reception band. However, we note that these
requirements are also defined for +/- 10MHz and +/- 5MHz, the latter requirements for +/- 5SMHz are denoted
as adjacent channel selectivity (ACS).

Qualcomm’s studies detailed in our previous responses Ofcom’s consultation on the 2.6 GHz band
demonstrated that UE blocking is not the limiting factor in terms of minimum centre to centre frequency
separation. A straightforward deterministic analysis confirms that a minimum of 15MHz could be more than
enough to fulfill UMTS UE in-band blocking requirements: e.g. for +/- 10MHz frequency separation this
requirement is -56dBm at 3dB Rx desensitization. For 1dB desensitization, -6dB should be added to this
figure. For a TDD MS with 23dBm max Tx power, the required total isolation (i.e. minimum coupling loss
between TDD MS and UMTS UE plus UMTS UE Rx filter) is 85dB (= 23dBm - (-56dBm - 6dB)). For 35dB
minimum coupling loss between TDD MS and UMTS UE, assumed by Ofcom, there is a need for 50dB
attenuation by the UMTS Rx filter. As pointed out in Ofcom’s studies (Footnote 104, Page 154), a UMTS UE
shall provide 56dB Rx filter attenuation at 15MHz centre-centre frequency separation, which is 6dB above
the required isolation.

Qualcomm’s inputs to Ofcom demonstrated that the limiting factor in terms of minimum centre to centre
frequency separation is the out-of-band / spurious emissions from the TDD MSs interferer into the victim
UMTS UE Rx band, which has not been studied by Ofcom in Annex 6. For 1dB UMTS UE RXx
desensitization, the aggregate interference from TDD MSs shall be below -105dBm/3.84MHz. According to a
deterministic analysis, similar to the one used for assessing the blocking performance, the required total
isolation (i.e. minimum coupling loss between TDD MS and UMTS UE plus TDD MS Tx filter) is 128dB (=
23dBm - (-105dBm)) which is 43dB higher than the one needed for blocking. For 35dB minimum coupling
loss between TDD MS and UMTS UE assumed by Ofcom, there is a need for 93dB attenuation by a TDD
MS Tx filter. In order to appropriately assess this issue in a real network deployment, there is a need, as
proposed by Ofcom, to conduct Monte Carlo simulations based on realistic scenarios. However, it is
necessary to consider the “office” scenario for both FDD and TDD networks, and not solely for TDD as
performed by Ofcom. Qualcomm is conducting those simulations and will be providing the results to Ofcom
as soon as possible.
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QUALCONVW

Furthermore, Ofcom has put forward a number of potential mitigation techniques that are assumed to
overcome the blocking of FDD devices when TDD devices are in close proximity. The list of proposed
mitigation techniques includes:

The potential presence of indoor micro- or pico-cells for UMTS or Wimax (or both);

The potential availability of alternative methods of service provision for UMTS operators in the case
of interference from Wimax; and

The relative impact of blocking on the quality of service of voice communications and data
communications.

Ofcom considers that blocking is most likely to occur when the victim handset is at the edge of its reception
area and when the interferer is at maximum power which would not be the case in a micro or pico-cells
deployment for UMTS or Wimax. While this assumption may be generally true, we believe that a quantitative
analysis is required to address the specific Wimax into UMTS interference scenario considered by Ofcom.
Indeed, the result greatly depends on the interferer characteristics and in particular the actual power control
parameters implemented in a Wimax UE.

Furthermore, Ofcom believes that alternative methods of service provision for FDD operators in the case of
interference from WIMAX TDD are potentially available as those FDD operators would have alternative
spectrum available. Ofcom also believes that the blocking effect will not be noticeable from subscribers since
if a user is denied service due to a blocking problem at 2.6GHz then it may be possible for the connection to
be switched to an alternative band. Qualcomm fails to understand how this mitigation technique would allow
a seamless service provision in the case of blocking. Indeed, most FDD operators foresee the use of the 2.6
GHz band for LTE deployment in a 20 MHz channeling mode. This would enable the provision of very high
date rates advanced services, up to 150 Mbps peak in downlink and 50 Mbps peak in uplink. No alternative
band is currently available for FDD operators to enable the offer of equivalent services. Therefore, if a
subscriber is denied service at 2.6 GHz due to a blocking problem, he will clearly notice a downgrade in the
service quality.

In addition, Ofcom considers that both FDD and TDD users in the 2.6 GHz will be using packet based data
services and therefore the interference is only likely to occur when packets are actually being transmitted (by
a TDD user) and received (by an FDD user) which would reduce the probability of blocking. Since Ofcom
intends to auction the 2.6 GHz on a service and technology neutral basis, we consider that Ofcom’s
assumption that the 2.6 GHz will be used mainly for bursty packed data services remains to be validated by
the market. We believe that the impact of blocking on network signaling as well as on real time services such
as VolP, video streaming and live TV should be adequately assessed by Ofcom.

Finally, Ofcom has put forward that a practical and cost-effective way of achieving a flexible FDD/TDD
design is to incorporate tunable filters into terminals built for the European marketplace. These filters could
allow the handset to narrow its effective receiver pass band to the subset of frequencies assigned to the
particular operator to whose network the equipment is connected. Filters require some frequency range to
roll off but the use of this technique could significantly improve the blocking performance of terminals in the
presence of in-band TDD. Qualcomm believes that the incorporation of tunable filters into terminals is
currently neither achievable nor cost efficient and we would welcome any further evidence on the actual
availability of cost efficient commercial tunable filters in the marketplace. In addition, tunable filters will never
be sharp enough to improve the boundaries between FDD and TDD.

Question 2: Do stakeholders agree with Ofcom’s analysis of interference conditions that are relevant
to the use of generic lots?

Ofcom studied in Annex 7 the effect of WiIMAX TDD adjacent channel interference (ACI) on a UMTS FDD
network in order to assess the level of isolation required to protect the victim receiver from interference. The
minimum coupling loss methodology has been used for this purpose.

The assessment criterion used is UMTS uplink cell shrinking due to TDD ACI in downlink (caused by TDD
BS) and due to TDD ACI in uplink (caused by TDD MS). The analysis is based on Equation 1 (Page 184),
which combines the effects of interferer emissions (manifested by ACLR) and the victim sensitivity
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(manifested by ACS). Given that technical specifications of the victim FDD BS are fully known (blocking,
noise floor, etc.), we do not consider that this methodology based on average values and performances is
the most appropriate one. Qualcomm considers that a methodology which analyzes the performances of the
victim receiver (ACS, blocking) and those of the interferer transmitter (out-of-band emissions, spurious
emissions) independently from each other would be a better approach. It would then be possible to
understand the limiting factors in the coexistence and to identify on which side the burden should be put on.
Ofcom’s studies assume that the level of the TDD ACI is in the order of the thermal noise floor. This results
in 3dB UMTS Rx desensitization. We doubt whether this level of external interference is acceptable for an
FDD network operation. Rx desensitization of 1dB is a more acceptable assumption.

Qualcomm performed simulations for the TDD Base Station to the FDD Base Station interference scenario,
using Ofcom’s methodology described in 7.3. Qualcomm also performed Monte Carlo simulations for the
TDD MS to FDD BS interference scenario, based on assumptions made by Ofcom in Annexes 6 and 7 and
determined the capacity loss of the UMTS FDD UL due to the aggregate interference caused by TDD MSs.
In both scenarios, Qualcomm analyses show that TDD creates considerably stronger interference to FDD
contrary to the conclusions reached by Ofcom in Annex 7. Qualcomm would need more time to investigate
those analysis and will be providing Ofcom with the detailed results in the very near future.

Furthermore, we believe that the impact of the FDD/TDD flexible band plan on international coordination with
neighboring countries would need further assessment, in particular with regards to the footprint and
deployment cost of networks in various countries across Europe. We would highly recommend that those
studies be undertaken at CEPT level. Indeed, if this flexible approach is to be implemented by other CEPT
countries as suggested by Ofcom, this will lead to important uncertainties for market players across Europe.
A common European approach for the 2.6 GHz is the most appropriate way forward to provide certainty for
market players with regards to the economies of scale that they could achieve and the European footprint for
their services.

We believe that alternative options are available to Ofcom to achieve its objective to appropriately
accommodate potential FDD and TDD technologies while not jeopardizing the European harmonized band
plan as set in ECC Decision DEC(05)05. These options would include the implementation of TDD
technologies in a half duplex mode in a FDD channeling arrangement. Indeed, all major next generation
wireless access networks standards, including LTE, UMB and Wimax, include provisions for a half-duplex
FDD (H-FDD) mode in addition to FDD, and TDD modes. An H-FDD terminal can reuse most of the
architecture of a TDD terminal, resulting in a negligible cost difference compared to a TDD terminal. This
means standards such as LTE or Wimax can utilize either paired or unpaired spectrum of the harmonized
European band plan with a common low-cost, duplexer-free platform for their TDD or H-FDD terminals.
Base stations supporting H-FDD terminals can operate in full duplex mode, allowing full utilisation of paired
spectrum, similar to an FDD system. We therefore believe that the argument put forward by Ofcom that more
unpaired spectrum than is set forth in ECC Decision DEC(05)05 is required to level the playing field for non-
FDD versions of next generation wireless access standards is not a sustainable argument.

Question 3: Do stakeholders agree with Ofcom’s updated proposals for technical conditions or have
views on the possibility of
- Extending the out-of-block masks out to an offset of £20MHz from assigned blocks

Qualcomm agrees with Ofcom’s proposal to extend the out of block masks out to an offset of £20MHz from
assigned blocks.

- Placing additional restrictions on the use of restricted blocks between the FDD uplink and TDD

Qualcomm continues to believe that neither the 5 MHz restricted block between FDD and TDD neighbors nor
the 5 MHz restricted block between TDD and TDD neighbors are usable.

- Areduction in mobile station in-band power to 18dBm/MHz EIRP
Qualcomm agrees with Ofcom’s proposal to reduce the in band power of mobile station to be consistent with

3GPP specifications for WCDMA Power Class 3 UE (24 dBm/3.84MHz). The out-of-band emissions resulting
from this approach allow reducing the interference from a TDD terminal to a nearby FDD terminal and vice
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versa. However, Qualcomm recommends Ofcom to specify the in-band EIRP power limitation per block of 5
MHz i.e. 24 dBm/5 MHz in order to take into account technology evolutions such as LTE.

Question 4: Do stakeholders agree with the proposed changes to the auction design
set out in the December 2006 consultation?

Ofcom considers that the externally paired options are likely to be very much less attractive than other
sources of paired spectrum such as the paired lots within the 2.6GHz band. Ofcom therefore dismissed the
option to facilitate external pairing (based on existing ETSI arrangements) through a change to the auction
design. We would encourage Ofcom to remain consistent with its market led approach by allowing the
market to decide if the externally paired option is commercially viable or not.
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