3GPP TSG RAN WG1 Meeting #65
R1-111776
Barcelona, Spain, 9th -13th May 2011

Agenda item:
6.3.1.3
Source:
InterDigital Communications, LLC
Title:
Accounting for CSI overhead in CoMP evaluations
Document for:

Discussion
1
Introduction

The evaluation of potential CoMP performance benefits is making significant progress as many companies have completed the Phase 1 evaluation showing results in terms of average cell and cell-edge throughput.
At the same time, one aspect that may warrant a more careful consideration is evaluating the cost of the different CoMP schemes in terms of additional CSI feedback payload that may eventually be required. This question was discussed in RAN1#63bis, but based on the results submitted so far it still seems difficult to make a meaningful assessment of the cost side of CoMP at this stage as different companies have modelled CSI feedback using different approaches.
This contribution discusses possible way forwards for proper accounting of CSI overhead.
2
CSI overhead benchmarking
The current CoMP simulation assumptions document [1] states the following regarding the feedback scheme:
	Feedback scheme (e.g. CQI/PMI/RI/SRS)
	Overhead is to be reported
The following benchmarks may be used:

· Rel-10 feedback (baseline) (with overhead as close as possible to overhead of CoMP scheme)

· If CoMP scheme requires more feedback overhead than is possible in Rel-10, benchmark is a single-transmission/reception-point scheme (to be fully described) with same feedback overhead as CoMP scheme

Baseline: 

Per-transmission-point feedback is implicit 
Inter-cell information feedback mechanism to be described


These guidelines were prepared following a discussion on CSI overhead where it was noted that any increase of CSI overhead could also be “invested” into a reduction of quantization loss and provide gains also for a single-point transmission scheme.

Thus, for fairness the performance improvement brought by CoMP should be compared against the performance improvement brought by reducing quantization loss in a single-point scheme. However, based on the recently submitted contributions it doesn’t appear that this approach has been followed very closely so far by the companies using a quantized CSI feedback model. This may be because the approach creates an additional source of variability in the assessment of the CoMP gains depending on the details of the (non-R10) single-point feedback scheme design whose overhead exactly matches that of the multi-point scheme.
One complication in making such type of comparison is that a CoMP scheme, and its associated additional CSI overhead, would realistically not be used by all UE’s in the cell given that most of the benefits are for cell edge UE’s. This point has already been noted in some contributions, e.g. [2]. Thus, a fair single-point benchmark for the case of a CoMP scheme requiring more feedback overhead than R10 would have to make use of a higher overhead only for those UE’s that would be using a multi-point scheme, and not the whole UE population. 
Proposal 1:

When benchmarking a multi-point scheme against a single-point scheme with the same feedback overhead, the increased CSI overhead is only available to the single-point UE’s in positions where a multi-point scheme would be beneficial.
Instead of (or in addition to) benchmarking a multi-point scheme against a single-point scheme that uses exactly the same overhead, one could follow the approach of measuring the increase of CSI overhead due to the CoMP scheme compared to a R10 single-point benchmark. In this case the evaluation of the CSI overhead increase should somehow take into account the fact that only a fraction of the UEs would transmit the higher CSI overhead.

This approach has the benefit of using a well-defined benchmark, but some other complications arise in the evaluation of the CSI overhead increase. The simplest approach would be to normalize the increase by the fraction of UE’s using CoMP. However, this would arguably ignore the potentially different amount of inter-cell interference created by UE’s in different positions in the network, which in turn depend on the capability of the network of combining signals from a UE from different points and other deployment-related factors. The most thorough approach would involve running a system-level simulation in the uplink, but it could be questioned if this approach is realistic within the timeframe of the study item. A compromise method could involve defining a location-dependent CSI overhead metric which approximately accounts for the uplink load created by the CSI overhead. Such metric could be based for instance on the set of path losses to transmission points inside or outside the coordination set, but details should be left for further discussion.
Proposal 2:

When benchmarking a multi-point scheme against R10 baseline, the estimated increase of CSI overhead should account for the fact that only a fraction of UE’s employ the multi-point scheme.
Consider defining a location-dependent CSI overhead metric which accounts for differences in uplink load generated by UEs in different locations.
4
Conclusion
This contribution discusses possible methods for proper accounting of the CSI overhead of CoMP schemes. The following proposals are made:

Proposal 1:

When benchmarking a multi-point scheme against a single-point scheme with the same feedback overhead, the increased CSI overhead is only available to the single-point UE’s in positions where a multi-point scheme would be beneficial.

Proposal 2:

When benchmarking a multi-point scheme against R10 baseline, the estimated increase of CSI overhead should account for the fact that only a fraction of UE’s employ the multi-point scheme.

Consider defining a location-dependent CSI overhead metric which accounts for differences in uplink load generated by UEs in different locations.
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