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Discussion/Decision
1. Introduction

From RAN1#69 meeting, the activation of MIMO in SHO is FFS [1]:
FFS whether to 

· Deactivate MIMO when the UE is in soft or softer HO

· Allow MIMO in SHO

· Rank2 allowed in softer HO

· Rank2 allowed in soft HO

· In soft HO the non-serving Node B is allowed to only try and receive the primary TB and configure E-HICH for the primary TB only.

In this contribution, we give some further discussion on this topic.
2. MIMO and soft handover
When UE is configured in MIMO mode and moves into the soft handover area, the non-serving NodeB does not know the transmission mode of that UE (single stream or dual streams) unless it detects both E-DPCCH and S-E-DPCCH. This results in additional resource consumption at the non-serving NodeB. 

In RAN1#69 meeting [2] it was discussed a soft handover scheme where the non-serving Node B is allowed to only try and receive the primary TB and configure E-HICH for the primary TB only. The advantage of this scheme is that non-serving NodeB does not need to detect both E-DPCCH and S-E-DPCCH. However, since the UE is transmitting two streams, this introduces inter-stream interference which in turn impacts the demodulation performance of the primary stream. If instead MIMO mode is deactivated when in soft handover, no additional interference is generated. In addition, considering the path loss and interference in soft handover, dual stream transmission is likely to be scheduled with low probability. Consequently, single stream (rank1) transmission seems more desirable in SHO in terms of performance and complexity.
Proposal 1: Only single stream transmission (rank1) is allowed in soft handover.
3. MIMO and softer handover
In softer handover, NodeB knows the UE transmission mode. Therefore, NodeB does not need to detect both E-DPCCH  and S-E-DPCCH, so there is no issue of additional resources used at the NodeB receiver. We propose MIMO is allowed in softer handover.
Proposal 2: Dual stream transmission (rank2) is allowed in softer handover. 
4. Conclusion
In this contribution we give some further discussion about MIMO in soft/softer handover, and the following proposals:
Proposal 1: Only single stream transmission (rank1) is allowed in soft handover.
Proposal 2: Dual streams transmission (rank2) is allowed in softer handover.
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