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1  Background

In the current status of the work on HSDPA, the core specifications mandate the support of the 16 QAM modulation across all HSDPA UE. The main driver to adopt 16 QAM in all UE implementations has been the potential substantial increase in the DL capacity for packet calls using HSDPA. However the incremental gain achieved with 16 QAM at system level (in particular for typical urban environments) was not really assessed notably for low end UE when deciding upon the mandation of 16 QAM. A proposal has notably been discussed in RAN WG1#22 (see [1]) to allow for the possibility to have UE categories implementing QPSK-only. No decision was taken at the time and it was left up to the RAN plenary (RAN#14) to decide about the way forward. The situation has now evolved along the progress of the work in RAN WG4 on setting performance requirements.

Along the latest developments in RAN WG1 and RAN WG4, the claimed benefits of 16 QAM for low-end HSDPA UE have been seriously challenged, hence we feel it is necessary to reconsider the reason why 16 QAM would have to be supported by all HSDPA UE. The purpose of this contribution is to raise again this open issue.

2  Discussion

The scope of this document is to discuss if there is any sensible requirement accounting for the mandation of 16QAM for all UE categories according to the current status of the standardisation of HSDPA. The intention is not to contest the use of 16 QAM modulation in HSDPA.

Beyond the enhancement of the link adaptation ability of HSDPA systems provided by 16 QAM, the clear requirement justifying its implementation in all UE is to bring a significant capacity improvement with respect to what could be achieved with QPSK only. This should be true for typical urban environements, as the focus should not be solely on indoor environments. There is no requirement agreed so far which would justify the implementation of 16QAM purely on the potential capacity increase it would bring for HSDPA in indoor environments. 

So far, there is no clear evidence of the system level gain offered by 16QAM for any deployment of HSDPA in urban environments. System level simulations have shown relatively small gain (whenever any gain is really achieved) when using 16 QAM and QPSK with respect to the case where QPSK is solely used. In particular, performance of 16 QAM appears to collapse for channel models relatively close to real-life deployment environments (pedestrian B - vehicular A).

From the discussions happening in RAN WG4, it appears that 16 QAM would be beneficial in urban environements almost exclusively for UE that would implement advanced receivers. Considering Rake-type UE receivers, no real gain is expected. Without any tangible proof of benefits in terms of capacity enhancement, it is therefore sensible to consider allowing the implementation of UE which would not support 16 QAM.

It is worth to reiterate from [1] that mandatory UE-support for 16QAM could prolong interoperability testing substantially since 16 QAM is optional for Node B. Note that a QPSK-only UE would still offer fast scheduling, fast retransmissions and link adaptation abilities.

Along the requirements adopted for HSDPA, the added value of each feature is supposed to be clearly demonstrated. Among the requirements agreed at the beginning of the work on the HSDPA WI, listed in [2] (see Annex A), the two following requirements should be highlighted when deciding upon the necessity of the support of 16QAM in all UE:

---------- extract from Annex A [2] ----------

…

5.
Features or group of features considered should demonstrate significant incremental gain.

6. Features accepted shall provide the benefit at reasonable cost to the operators. The value added per feature should be considered in the evaluation.

….

The extra cost in term of memory requirement, receiver design and testing incurred due to the implementation of 16 QAM in the HSDPA UE (for standard receivers) is not clearly justified by the capacity enhancement. Hence, it is desirable to allow the implementation of QPSK only HSDPA UE.

3  Proposal

It is proposed to reconsider to have the core specifications allowing the existence of HSDPA UE categories which would not require the implemention 16 QAM. This implies to render the support of 16QAM optional in the core specifications.

In the case that the working assumption on 16 QAM would remain the same as per now, we would like to point out that UE performance requirements would need to reflect the incremental benefits of 16QAM (in real deployment environments including urban environments).

As the issue is closely related to the performance requirements of HSDPA UE receivers, we expect that this should be discussed between RAN WG1 and RAN WG4.
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