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1 Introduction

In [1], RAN2 asks the question whether HS-SCCH-less transmissions and HS-SCCH type 2 should be allowed to be used for a UE configured in MIMO mode.

2 Discussion

TS25.212 already states that “HS-SCCH type M is used when the UE is configured in MIMO mode.” It has been suggested that this is ambiguous as it does not explicitly forbid the use of HS-SCCH type 2 in MIMO mode (whereas the section describing HS-SCCH type 1 does explicitly forbid its use in MIMO mode). 

The use of HS-SCCH-less transmission in MIMO mode would have some benefits in terms of downlink overhead reduction, especially if UEs are kept in MIMO mode for long periods when only single-stream transmission is possible. HS-SCCH-less transmission could also help to avoid some RRC signalling to move UEs in and out of MIMO mode. 

However, one important aspect of the HS-SCCH type M is that it carries the antenna weight indicators for the HS-DSCH. If HS-SCCH-less transmission, or HS-SCCH type 2, were used, the HS-DSCH precoding would need to be defined in some other way. Possibilities include:

1. Blind detection of the precoding 

2. Fixed precoding

3. Single-antenna transmission  

Option 1 (blind detection) would impose additional complexity on the UE, and is contrary to the principle of the Rel-7 MIMO scheme which is based on signalled precoding weights. 

Option 2 (fixed precoding) is feasible, but would result in unpredictable performance, as the HS-DSCH transmission would effectively be carried out on a randomly-formed beam, which might or might not point in the direction of the UE. 

Option 3 (single-antenna transmission) could also be feasible provided that the CPICH powers were set appropriately. 

Additionally, for both option 2 and option 3, the Node B would not have access to any appropriate CQI reports to use for scheduling and MCS selection, as the CQI reports in MIMO mode are based on the precoding assumed by the UE. It is likely that the Node B would have to make a worst-case assumption, which would itself create additional downlink overhead and remove some of the benefit of using HS-SCCH-less transmission. 

3 Conclusion

Having analysed the benefits and issues with HS-SCCH-less transmission in MIMO mode, we propose that as the issues identified above have not been addressed in Rel-7, and a solution does not appear straightforward, the specifications should be clarified so that only HS-SCCH type M can be used in MIMO mode in Rel-7. A corresponding draft reply to RAN2 is attached. 
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