
































Issue: Draft C
24™ September 2007

is noted as the main concern) the results of the subsequent calculations in Annex 7 may be
considered to be pessimistic.

We believe that reducing the restricted channel base station mean maximum EIRP to 18
dBm/MHz for all systems using the TDD restricted channel at the FDD Uplink / TDD and
TDD/TDD boundaries to address a concern about outdoor systems will seriously limit the
utility of the spectrum. Taking into account the ACLR issue mentioned above and some of
the analysis done by Ofcom on the use of mitigation techniques to limit interference (Table
38 and associated calculations) BT would suggest that a higher figure for the restricted
channel BS EIRP should be considered. A compromise value of 24dBm/MHz or
31dBm/5MHz (at the choice of the licensee), to match MS and BS power, could be suitable.

A reduction in mobile station in-band power to 18dBm/MHz EIRP?

BT has some concerns over the proposal to reduce the allowed mean maximum EIRP of
mobile from the original proposal of 24 dBm/MHz to a new limit of 18 dB/MHz.

Currently most wideband communications technologies overcome frequency selective fading
effects by distributing the signal over the channel, with forward error correction, enabling the
correction of errored bits. The FUSC and PUSC configurations of WiMAX, or distributed
subcarrier configuration of LTE adopt this approach.

However, an alternative approach which is gaining considerable interest uses contiguous
blocks of subcarriers together with channel selective scheduling to improve spectral
efficiency, as shown in Figure 2. This is used within the AMC configuration of WiMAX or
localised subcarrier configuration of LTE.
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» Suppose the channel amplitudes for two users are

User 1 channel User 2 channel
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Frequency > Frequency

+ With OFDMA or SC-FDMA, the channel can be divided in frequency
WiMAX PUSC or LTE Distributed Subcarrier configuration
Tones are evenly distributed across entire channel.
Fading effects are averaged out

User 1 channel User 2 Channel

Frequency > Frequency

WiMAX AMC or LTE Localised Subcarrier configuration
Tones are grouped together for each user. Smart schedulers can select
the best channel for each user to improve spectral efficiency.
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The frequency response across the channel will change in time. Typical channel coherence
times for mobile users are shown in Figure 3. Thus, if frequency selective scheduling is
used, we would expect the subcarriers selected for a given user to change over a number of
milliseconds, thereby averaging interference effects over time.
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Figure 3: Channel Coherence Times

Having examined the typical powers used in mobile systems that are likely to be considered
for deployment in the auction bands as well as the various signal types that could be used,
we believe that a limit of 18 dBm/MHz would put an unnecessary burden on certain types of
systems which schedule subcarriers in contiguous blocks.

BT would therefore propose that if Ofcom does consider it necessary to reduce the in-band
power of mobile terminals the appropriate formulation should be “shall comply with a
maximum mean EIRP limit of either 18dBm/MHz or 25 dBm/5 MHz (at the choice of the
licensee)”.

Question 4: Do stakeholders agree with the proposed changes to the auction design

BT recognises that through its industry consultations Ofcom has, to date, achieved a
pragmatic balance with regards to the evolving overall auction design in order to
accommodate a range of realistic commercial market requirements within a technology
neutral award.

As Ofcom has itself mentioned, the auction design is an ongoing process. As such BT
would encourage Ofcom to:
e continue its industry engagement on points of detail, to further improve the design as
a result of responses to this Discussion Document
e quickly learn any additional lessons from the practical implementation and execution
of auctions prior to the 2.6GHz award and where appropriate, build the learning into
this award (without delaying the overall spectrum awards timetable).
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Conclusions

BT has considered the discussion, decisions and remaining issues within the Ofcom
Discussion Document and we can generally support the excellent progress that these
represent.

On the general topics, BT is pleased to note that Ofcom has retained the approach of
facilitating a market-driven determination of the relevant proportions of FDD and TDD
spectrum. On the issue of the timing of the award, we have repeated our view that this
should take place as soon as possible, so as to create early opportunities for technical and
business innovation. We note that Ofcom also shares this belief.

BT has carefully considered Ofcom’s latest analyses on blocking and FDD/TDD
compatibility, and we have offered a few comments in our answers to the consultation
questions. BT continues to support the specification of in band and out of band EIRP limits
for mobile stations and base stations. We have additionally highlighted the need for Ofcom
to clarify the definition of these “maximum mean EIRP” limits in terms of the measurement
period to be considered when determining the “mean value”.

BT supports the progress that Ofcom has made to date on the overall, pragmatic design for
the auction, and encourages Ofcom to continue its industry engagement on points of design
detail as a result of responses to this Discussion Document, as well as from the practical
implementation and execution of other forth coming awards.

BT notes the position with regard to possible use of the spectrum to meet obligations relating
to the 2012 Olympic Games. It is clear that it is not necessary to include a licence condition
in order to accommodate the possibility of using this spectrum and in our view neither is it
desirable.

BT supports Ofcom’s decisions relating to the spectrum cap for the reasons identified; in
particular with regard to the disapplication of the cap in the secondary trading market.

It has been a consistent BT position across our responses to the various consultations of the
Spectrum Framework Review and the Implementation Plan that we do not believe hoarding
conditions are necessary.

BT understands and concurs with the views expressed by Ofcom in relation to the exemption
of handsets in the bands. In our view this position is entirely consistent with a technologically
neutral award.

BT was pleased to see that Ofcom had now been able to provide additional material to
support the analysis of the potential for interference from MoD Radars. We believe that, with
this material available, prospective entrants into the auction will be better positioned to
develop a view of the value of the spectrum. However, BT remains concerned about
progress on finalising the cross border co-ordination agreements with France and the
Republic of Ireland. These are critical agreements which have the potential to significantly
impact on what is possible within this spectrum.

BT also has concerns over the suggestion to reduce the allowed maximum mean EIRP of
mobile stations from the original proposal of 24 dBm/MHz to a new limit of 18 dB/MHz. We
believe that a limit of 18 dBm/MHz would put an unnecessary burden on certain types of
systems such as LTE and WiMAX that could use an AMC configuration. Similarly, we
strongly believe that reducing the restricted channel base station maximum mean EIRP to 18
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dBm/MHz for all systems using the TDD restricted channel at the FDD Uplink /TDD and
TDD/TDD boundaries will seriously limit the utility of these channels.

On the issue of extending the out-of-band emission limits to an offset range of
+ 20MHz, BT is in agreement with Ofcom’s analysis and conclusions.
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ANNEX 1 — ACLR CALCULATION FROM MASKS

In the Figure below, three curves are shown. The red curve shows the Ofcom restricted
channel mask (shown in the form of an absolute offset from the centre) in the first adjacent
channel. The mask has been expressed in linear form in milliwatts per 10 kHz. The blue
curve shows this mask levels multiplied by the gain of the spectral root raised cosine filter in
linear form. The green lines represent a 3.84 MHz bandwidth centred in the adjacent
channel.
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To calculate the power in the adjacent channel, the correct process is to integrate (i.e. sum)
the power filtered by the receiver filter, i.e. the blue curve. The result of this integration
(based on 10 kHz steps) is -10.64 dBm. If we assume the EIRP in the restricted channel is
34.5 dBm, and therefore the ACLR would be 45.14 dB.

Note that simply integrating the mask over 3.84 MHz (i.e. the red curve between the green
lines) yields -10.37 dBm and an ACLR of 44.87 dB, and so the results using the RRC filter
and a simple rectangular filter are quite close.

In Ofcom’s discussion document, a different approach has been taken: the power within 5
MHz has been computed correctly. Our calculations of the values in Table 28 are very close.
Ofcom reports -5.83 dBm in 5 MHz while we calculated 5.80 dBm in 5 MHz — this may result
from differences in calculation bandwidth. In Table 29, Ofcom report an ACLR of 41.51 dB
for 2.5 MHz offset, which with the declared power of 34.5 dB, implies an integrated mask
power of -7.01 dBm, which more than 3 dB greater than we calculated for the same point.

Interestingly, if we assumed that the power in 5 MHz, i.e. -5.80 dBm were spread uniformly

across the band (which it is not) and we compute the power in 3.84 MHz, we would obtain -
6.94 dBm, and therefore an ACLR of 41.44 dB, which is close to that given by Ofcom in
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Table 29. Consequently, we believe that the ACLR number at 2.5 MHz offset described in
A7.52 and given in Table 29 include a significant error (of 3.63 dB).
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