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1 Introduction
A new Rel-10 WI “MU-MIMO for 1.28Mcps TDD” has been approved in RAN #47 [1]. The MU-MIMO technique can improve the spectral efficiency by allowing UEs share the same channelization codes and use different midamble shifts.Some initial evaluations and discussion has been done in RAN WGs and during the RAN1#59 meeting, following working assumptions were agreed:

1 The special default midamble allocation scheme shall be introduced in CELL_DCH and CELL_FACH state to allow up to 4 different UEs use the same channelization codes and different midamble shifts for both HS-DSCH and E-DCH. 

2 Only one capability shall be reported to NW by UE using L3 signaling and it is independent of SU-MIMO capability. NW shall indicate whether the special default midamble allocation scheme is configured. 

3 The special default midamble allocation scheme can be configured together with SPS or SU-MIMO for one UE, but the special default midamble allocation scheme can not be used with SPS scheme or SU-MIMO scheme in one TTI for one UE.

4 E-HICH signature sequence allocation mechanism shall be optimized to allow the signature sequences for the UEs sharing the same channelization codes to be mapped on the same E-HICH.

5 The inter-cell interference caused by Special default midamble allocation scheme can be considered.

6 The periodic standalone midamble shall be introduced as an optional configuration.
The performance of MU-MIMO heavily relies on how well spatial isolation can be achieved among co-scheduled UEs. The accuracy of UL channel estimation is crucial for spatial isolation detection among MU-MIMO co-scheduled UEs. This proposal gives some analysis on the UL channel estimation improvement for LCR TDD MU-MIMO.
2 “UL reference channel” for MU-MIMO
In MU-MIMO, the NodeB should obtain all UEs’ UL channel information for MU-MIMO co-scheduled UEs selection. NodeB should detect the channel cross correlation among all UEs, and allocate the same resource to UEs with low channel cross correlation (high spatial isolation). Due to the DL/UL channel reciprocal in TDD system, NodeB could detect DL/UL special isolation according to all UEs’ UL channel information. So, one “UL reference channel” can be used to enhance spatial isolation detection accuracy in MU-MIMO. 

the “UL reference channel” for Node B’s MU-MIMO UEs spatial isolation detection could be one of the following channels:

· UL DPCH: When UL DPCH (non-SDMA) is configured, Node B can detect the unique midamble shift of UL DPCH to get UE’s UL channel information, and select UEs with low spatial isolation for MU-MIMO co-schedule with same channelization codes.

· E-PUCH/HS-SICH: When UL DPCH is configured, E-PUCH(MU-MIMO)/HS-SICH (non-SDMA) with unique midamble shift can be used for MU-MIMO UEs’ spatial isolation detection.

· Standalone midamble channel: Standalone midamble channel was introduced in R8 MIMO, and only transmit channel estimation field in UL. Periodically assigned Standalone midamble channel can be used for MU-MIMO UEs’ spatial isolation detection.
No matter which UL channel is assigned, Node B would detect the exclusive midamble shift in the “UL reference channel” for UL channel estimation and spatial isolation detection. 
When DPCH or HS-SICH is assigned for MU-MIMO UEs spatial isolation detection, the same channelization codes could not be reused by other UE. Thereafter the UL throughput may be limited by the number of pre-configured DPCH and HS-SICH. When E-PUCH using special default midamble allocation is used for MU-MIMO UEs’ spatial isolation detection, the scheduling interval of E-PUCH is unpredictable. So, the UL channel estimation accuracy is hard to be guaranteed by dynamic E-PUCH schedule.
When standalone midamble channel is assigned for MU-MIMO UEs spatial isolation detection, because no spreading code is associated with this standalone midamble channel, there will no channelization code waste. All spreading code could be reused for E-PUCH and HS-PDSCH MU-MIMOM transmission. Compared with dynamically transmitted HS-SICH/E-PUCH, periodically transmitted standalone midamble channel can enhance the accuracy of MU-MIMO UEs’ spatial isolation detection.
The link level and system level performances have been proved to be acceptable in reference [2]~[4]. We advice to use a periodical assigned standalone midamble channel to enhance the accuracy of UL channel estimation and MU-MIMO UEs’ spatial isolation detection. 
3 Proposal
Based on the analysis above, we propose to:

1) Extend the usage of standalone midamble channel from R8 MIMO to R10 MU-MIMO scope.

2) Allow the standalone midamble channel to be periodically transmitted to enhance MU-MIMO UEs’ spatial isolation detection accuracy.
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