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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. The following consensus is agreed on RAN1 #61 meeting:

1 The spacial 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 spacial default midamble allocation scheme is configured. 

3 The spacial default midamble allocation scheme can be configured together with SPS or SU-MIMO for one UE, but the spacial 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 Spacial default midamble allocation scheme can be considered.

6 The periodic standalone midamble shall be introduced as an optional configuration.
This proposal gives some analysis on the allocation method of periodic standalone midamble channel.
2 The allocation of standalone midamble channel
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 spacial 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. Periodically transmitted standalone midamble channel can provide a stable reference signal for NodeB’s UL channel estimation. 

When default or spacial default midamble allocation scheme is used in 1.28Mcps TDD, a mapping scheme is applied for the association between midamble shifts and channelisation codes. When channelisation codes is assigned, UE can deduce the midamble shifts for data demodulation according to the predefined mapping between midamble shifts and channelisation codes. The midamble shift used for standalone midamble channel should avoid conflict with the midamble shift for data demodulation (Association of Midambles to Spreading Codes). 

If default midamble allocation scheme (Kcell=8) is used for UL E-DCH transmission and E-DCH with Q0 =4 is supported by NodeB, only midamble shift m(1) ,m(3) ,m(5) and m(7) will associated with spreading coding. The “idle” midamble shift m (2), m (4), m (6), m (8) can be used for standalone midamble transmission. 
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Figure 1: default Association of Midambles to Spreading Codes for K=8 
If MU-MIMO 4 User Spacial default midamble allocation scheme(Kcell=8) is used for UL E-DCH MU-MIMO transmission and E-DCH with Q0 =1 is supported by NodeB, only midamble shift m(1) ,m(3) ,m(5) and m(7) in figure 2a or midamble shift m(1) ,m(3) ,m(5) and m(7) in figure 2b will associated with spreading coding. The “idle” midamble shift m (2), m (4), m (6), m (8) in figure 2a and m (5), m (6), m (7), m (8) can be used for standalone midamble transmission. 
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Figure 2a: MU-MIMO 4 User Spacial default mapping for K=8(m(x) sequentially grouping)
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Figure 2b: MU-MIMO 4 User Spacial default mapping for K=8 (m(x) mod 4 grouping)
When NW needs to assign standalone midamble shift to UE, the standalone midamble control function should get the information of midamble shift used for DPCH and E-DCH demodulation. The location of standalone midamble control function needs to be discussed in RAN1.
If Standalone midamble share the “idle” shift in E-DCH resource pool, the standalone midamble control function should know the midamble shift used for E-DCH demodulation. Meanwhile, Standalone midamble should avoid conflict with the midamble shift for DPCH data demodulation.
The standalone midamble assigned by NodeB:

E-DCH is controlled by NodeB, NodeB can negotiate the midamble shift used for E-DCH demodulation and standalone midamble transmission. Although, DPCH is assigned by RNC, NodeB can deduce the midamble shift used for DPCH demodulation according to the mapping relationship of Midamble((Spreading Codes. 
If standalone midamble is assigned by NodeB, a new type of HS-SCCH order needs to be introduced for standalone midamble shift allocation and release.
The standalone midamble assigned by RNC:

DPCH is controlled by RNC, RNC can negotiate the midamble shift used for DPCH and standalone midamble. But RNC doesn’t know the “idle” midamble shift in E-DCH resource pool. In order to get the “idle” midamble shift in E-DCH resource pool, RNC should send an “idle” midamble request to NodeB, and NodeB response the available “ilde” midamble shift to RNC. 

If standalone midamble is assigned by NodeB, new RRC standalone midamble configuration parameters and NBAP signaling should be introduced in 1.28Mcps TDD MU-MIMO. 
3 Proposal
Periodically transmitted standalone midamble can enhance the accuracy of UL channel estimation. Two standalone midamble assign methods are given in this proposal, we advise to discuss the standalone midamble assign method in RAN1, and select one from the two candidate method.
The standalone midamble assigned by NodeB:

If standalone midamble is assigned by NodeB, a new type of HS-SCCH order needs to be introduced for standalone midamble shift allocation and release.

The standalone midamble assigned by RNC:

If standalone midamble is assigned by NodeB, new RRC standalone midamble configuration parameters and NBAP signaling should be introduced in 1.28Mcps TDD MU-MIMO. 
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