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1 Introduction
In RAN#47 the multi-user MIMO (MU-MIMO) work item was agreed [1]. In order to improve the MU-MIMO performance in LCR TDD, this contribution analyzes the application of the special default midamble allocation scheme and provides the possible enhancement.
2 Discussion 
In MU-MIMO, the Node B scheduler can dynamically obtain the channel information from all the UEs and determine the UE groups so that the UEs belonging to the same UE group can be allocated the same resource. Comparing with the default midamble allocation scheme, the special default midamble allocation scheme is beneficial for accurate channel estimation and UE grouping to improve the MU-MIMO performance because the UEs from the same group use the different midamble shift but the same resource. Besides, for the scenarios where associated DPCH is not configured, MU-MIMO can provide an efficient and simple method for the network to obtain the essential results assisting the co-schedule decision, i.e. independent channel estimation results of the co-scheduled UEs. 
The special default midamble allocation scheme for SU-MIMO can be applied to MU-MIMO to obtain the channel estimation of the co-scheduled UEs. However, there are only two patterns of the association between midambles and channelisation codes for special default midamble allocation scheme for each cell configuration. Obviously, the number of midamble patterns limits the number of UEs who can share the same physical resources. For some scenarios, e.g. indoor environment with the good spatial isolation, it is possible to achieve spatial multiplexing of more users than two. Considering the performance gains and the complexity, in this WI the special default midamble allocation scheme will be enhanced to support four patterns.
3 Modification of the special default midamble allocation scheme

In 3GPP Release8 there are two patterns (pattern 1 and pattern 2) of the association between midambles and channelisation codes for special default midamble allocation scheme for each cell configuration with respect to the maximum number of midambles. In order to support 4-user MU-MIMO, four patterns of the association between midambles and channelisation codes for special default midamble allocation scheme shall be introduced. The two patterns in Release8 can be called scheme A, and the new scheme is called scheme B which includes pattern 1A, pattern 1B, pattern 2A and pattern 2B. We take the association between midambles and channelisation codes for special default midamble allocation with K=8 as an example. The association is presented as figure 1~4.
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Figure 1: Association of Midambles to Spreading Codes for K=8 pattern 1A
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Figure 2: Association of Midambles to Spreading Codes for K=8 pattern 1B
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Figure 3: Association of Midambles to Spreading Codes for K=8 pattern 2A
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Figure 4: Association of Midambles to Spreading Codes for K=8 pattern 2B 
From the figures it can be seen that in different patterns the same channelisation codes correspond to different midamble shifts. So the Node B can get the accurate channel estimation by using the different midamble shifts of the co-scheduled UEs in MU-MIMO technology. 
4 Proposal
Based on the analysis on the special default midamble allocation scheme mentioned above, we propose:
The special default midamble allocation scheme needs to be extended to 4 patterns to support 4-user MU-MIMO.
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