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1. Introduction

In RAN1 meeting #46 in Tallinn topics related to introduction of HSDPA MIMO to RAN1 specifications were discussed. To progress the work an AdHoc was held in RAN1#46 among interested companies. The agreements achieved in this meeting were summarised in [1]. Different aspects of the CQI reporting were discussed in RAN1 meeting #46 and also in the MIMO teleconference held in 27th of September [2]

 REF _Ref147598155 \r \h 
[3]

 REF _Ref147598360 \r \h 
[5]

 REF _Ref147598364 \r \h 
[9]. Furthermore contributions discussing the option to inform (via signalling) NodeB scheduler on specific limitations for UE CQI reporting related to advanced receiver structures were discussed [8]. These were mainly related to the possible SDMA operation (e.g. Multiuser MIMO).
In this document we discuss these topics and propose a way forward.
2. Discussion on CQI report related topics
In principle three different CQI values have been discussed for MIMO UL reporting; a single stream CQI used for MCS selection when a single stream transmission is scheduled to the UE, and two dual stream CQIs used for the MCS selection for the two streams when a dual-stream transmission using two orthogonal antenna streams (a MIMO transmission) is scheduled to the UE. In the case of dual stream CQIs, two different CQIs are reported, one for each orthogonal stream. RAN1 meeting #46 concluded that UE shall assume a symmetric code allocation while deriving the CQIs for dual stream case. This would mean that number of codes for stream 1 equals the number of codes for stream2 while evaluating the CQI for stream 1 and vice versa. If the CQIs are selected independently for the streams, the resulting combination may have different number of codes for the streams although the same number of codes was assumed while deriving the CQIs for the streams. In other words, the combined CQI report does not hold because the two CQIs were derived based on different assumptions, but this would allow for larger dynamic range than forcing the two CQI reports to indicate the same number of codes.
A promising and hopefully potential acceptable solution to everyone would be that the UE shall report the CQI(s) for the prefferred operation mode (dual/single stream) more often and additionally send information for the non-prefferred mode less frequently. Also in course of the discussions it has come apparent that the interpretation of the CQI reports is a quite a sensitive issue and has implications to the scheduler operation. It has been mentioned that for certain more advanced receiver schemes the CQI reports are tightly coupled when dual stream transmission is used. As maybe the most generic MIMO advanced receiver type could be seen to be such that it aims to remove the crosstalk between received streams, and thereby allowing higher CQI’s be reported in scenarios where the crosstalk interference dominates.

It does not seem desirable to prevent introduction of more advanced receiver schemes due to the benefit they may offer, nor it seems feasible to introduce specific signalling to all possible combinations of more advanced receiver algorithms. Therefore, in order to allow performance enhancements to be introduced, it would seem practical to set some limitations to the interpretation of the UE CQI reports. Simplest way to ensure proper interpretation of CQI and allow implementation of different receiver structures would be to determine that the dual stream CQI reported by the UE shall only comply in situations where UE is also allocated with two orthogonal streams.
This would also further allow RAN4 to develop enhanced receiver performance requirements for MIMO independently from the functional specifications as the functional specifications would be kept receiver architecture agnostic.

This clarification would not cause any changes to the normal MIMO operation. It could possibly require more advanced scheduler algorithms in case of SDMA operation.

SDMA operation (multi-user MIMO) is a special form of MIMO operation where the streams  of the dual stream transmission are allocated to different users. SDMA operation can be shown to offer some capacity enhancement to MIMO operation in certain scenarios.  The actual extent of these gains will depend on the penetration of MIMO capable UE’s and also on the deployment scenario together with the assumed traffic mix (in addition to performance of NodeB scheduler). As the actual benefits have not been evaluated under the MIMO WI accounting for the possible limitations, it is felt that no additional design constraints should be introduced to HSDPA MIMO in Rel-7 due to SDMA operation. However, it may not be necessary to specifically prohibit the NodeB scheduler to allocate user in a SDMA manner if it is acknowledged that CQI reporting is not specifically optimised for this. 
3. Conclusions
It is proposed that
· UE’s CQI report conveying information for dual stream CQI should be seen only to apply in the case when both streams are allocated to UE. This would allow flexibility in the development of advanced MIMO RX schemes.

· No specific design constraints are introduced to HSDPA MIMO due to SDMA operation. The SDMA operation is not prohibited from NodeB schedulers, but no specific operation in terms of UE receiver capability or CQI reporting is assumed.   
· No specific signalling for limited UE advanced RX schemes is introduced as it is not seen necessary. 
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