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Concerns on the Choice of Uplink Multiple Access Scheme for IEEE 802.16m
Sassan Ahmadi and Yang-seok Choi
Intel Corporation

1. Discussion
The following summarizes our concerns: 

1. Presently, we have an incumbent system known as the legacy and 
there is nothing seriously wrong with its uplink multiple access 
scheme (OFDMA) that needs a complete overhaul and redesign. We agree 
that some improvements can be made and must be made to reduce the UL 
PAPR, enhance UL link budget and coverage, MS power consumption, etc. 
but all of these enhancements can be done without resorting to an 
extreme solution of replacing OFDMA multiple access with a new 
scheme. 

2. We would like to remind the membership that the current 
circumstances in IEEE 802.16 TGm are different with those in 3GPP LTE 
back in late 2005 where they weighed different options for DL and UL 
multiple access. Since for them there was no legacy system (the 
migration from HSPA to LTE had no backward compatibility constraint). 
Therefore, in such comparisons even an incremental performance gain of 
one scheme over another would suffice to justify their selection. 
Hence the justification required for changing the multiple access 
scheme from OFDMA has to be very substantial. 

3. We disagree with the decision of the UL multiple access Rapporteur 
Group to conduct more simulations when the possibility for apples-to- 
apples comparisons at this stage is slim since fundamental components 
of the technology have not be decided yet. Also we believe that the 
results of these simulations aside from wasting the time of the 
membership and jeopardizing the development schedule of 802.16m 
standard are going to be Déjà vu and no new information regarding the 
relative merits of OFDMA versus SC-FDMA besides that already seen by 
the industry will be produced. 

For the information of the group, a comprehensive study was conducted 
during study item phase of 3GPP LTE and 3GPP2 UMB and the results of 
the former are documented in section 10 of 3GPP 25.814 and the results 
of the latter can be found in numerous contributions; e.g., 
C30-20061030-032_QCOM_Dynamic_PA_backoff_techniques_and_SC-FDMA from 
3GPP2. 

4. Unless it is proven beyond the reasonable doubt that there is 
something seriously wrong with the incumbent UL multiple access scheme 
as well as demonstrating extremely significant performance gains using 
a new scheme, the huge adverse impacts on implementation of 802.16m 
when supporting legacy systems cannot be justified. 

It must be understood that adopting a different UL multiple access 
scheme for 802.16m would imply that the physical layer and MAC layer 
operations as well as RX type must change when switching from legacy 
UL zone to new UL zone. It is misleading to think that the effects of 
changing of the multiple access scheme are only limited to physical 
layer. Also as not many operators have multiple 5/10 MHz channels, it 
is important to note that most 802.16m deployments would occur on the 
same RF carrier. Hence such scenarios where each MS transmitter and BS 
receiver need to implement multiple schemes brings in complexity that 
is possibly unwarranted, unless absolutely justified. 

2. Recommendations

In light of the above facts, we strongly recommend to not continue 
further activities under uplink multiple access scheme studies, beyond 
the March meeting. Also review the results of the present Rapporteur 
group and unless SIGNIFICANT evidence is brought to light in terms of 
weaknesses of OFDMA, confirm OFDMA as the UL multiple access scheme 
for 802.16m. 
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