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1.
Introduction
Currently there is work ongoing to specify HSDPA demodulation requirements for 64QAM with 15 code HSDPA reception. However as yet there are still no HSDPA demodulation requirements for 16QAM or QPSK with 15 code HSDPA reception. 
2.
Discussion

2.1
Maximising throughputs for 64QAM UEs in all areas of the cell

It seems that the need for 15-code reception with QPSK and 16QAM has been discussed in the past, and the feeling from companies has been that the scenario where 15-code reception would be used is where there are very few UEs in the cell, and at that time it was felt to be an unlikely scenario. However with the emergence of the “small cell” scenario, this would no longer seem to be an issue, and in not having 15-code reception for 16QAM/QPSK UEs, there is a danger that this would artificially limit user throughputs when they are not in the 64QAM region of the cell. 
Whilst Vodafone have not found any reason as to why the reception of 15 codes outside of 64QAM coverage would be impractical, of course we should first try to understand whether the use of 64QAM at the cell edge would allow the same system and user throughput compared to the use of 16QAM or QPSK at the cell edge. In some previous RAN WG1 contributions, e.g. in [1] geometry vs. throughput curves have shown that as the user’s geometry decreases, the throughput for both type 2 and type 3 UEs using 64QAM is never actually any worse compared to the throughputs for UEs not supporting 64QAM. Also there is the indication that at low geometries BS EVM does not have an impact on user throughputs. It is assumed therefore that there would be no further impact on system throughputs.

In order to progress on this, Vodafone would like other companies to indicate whether 64QAM with 15 codes can provide the same throughputs to UEs at the cell edge as QPSK with 15 codes.   
2.2
15-code reception for non-64QAM UEs

If the answer to the question in section 2.1 is positive, another way of looking at this is whether 3GPP should allow UEs that do not support 64QAM to benefit from the usage of 15-code reception, but then in that case one could question why we have HSDPA category 9&10 today in the specifications, when the same performance can be provided in all parts of the cell with 64QAM. 

Some discussion would be needed in RAN WG4 and RAN WG1 on this, and the main question regarding “mandating” 64QAM support for 15-code UEs (at least those not supporting MIMO), would be the level of UE complexity needed to support 64QAM relative to 16QAM and QPSK.
3.
Possible ways forward

1.
If the user and system throughput performance using 64QAM is never going to be worse than using QPSK or 16QAM code combinations >10 codes, then there would probably be a need to update the existing 64QAM requirements such that UEs are also tested at a low geometry.
2.
If:
a) it is felt that we need to down-switch to QPSK or 16QAM to allow optimal 15-code usage at the cell edge AND/OR 
b) it is felt that “mandating” 64QAM support for 15-code UEs (at least those not supporting MIMO) is not desirable, 
then performance requirements would be needed for QPSK and 16QAM with 15-code reception. 
Particularly in case of (a) it would seem that the additional performance requirements would need to be done quite quickly to ensure that operators can rely on maximising user throughputs (and experience) for 64QAM-supporting UEs when they are outside 64QAM coverage.
4.
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