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1. Background
In TDD MIMO system, HS-PDSCH can be transmitted either in Non-MIMO mode using default midambles and channelisation codes table in [1], or in MIMO mode using midambles and channelisation Codes table in [2]. Legacy UE only support Non-MIMO mode HS-PDSCH transmission, while UE with 2 receiver antennas can support MIMO single stream transmission or MIMO double stream transmission. 
MIMO dual stream transmission would allocated dual channel estimate windows (midamble shift), which is different with Non-MIMO mode transmission. So, MIMO dual stream transmission UE should not share the same time slot with Legacy UE which use Non-MIMO transmission mode. 

2. Time Slot allocation of MIMO UE and Legacy UE 
One time slot allocation method in LCR TDD MIMO system is that MIMO single stream UE and MIMO dual stream UE share the same time slot, while legacy UEs are scheduled in the other time slot. All downlink time slots are divided into MIMO TS and Non-MIMO TS within this method. Even if the spreading codes in Non-MIMO TS are not assigned to any legacy UE, these un-assigned channelization codes can’t be allocated to MIMO single stream UE, which result in the un-flexibility of time slot allocation and waste of channelization codes.
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Figure 1. Time slot allocation method according to MIMO UE and Legacy UE

In fact, MIMO single stream UE can share the same time slot with either legacy UE or MIMO dual stream UE according to its deployed Mid-ambles to spreading codes table. If default table in [1] is deployed, MIMO single stream UE could share the same time slot with legacy UE, if midambles and channelisation Codes table in [2] is deployed, MIMO single stream could share the same time slot with MIMO dual stream UE. 
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Figure 2. Flexible Time slot allocation of MIMO single stream UE

In LCR TDD MIMO system, there would be two types of HS-SCCH: Legacy HS-SCCH and MIMO HS-SCCH (MIMO single stream and dual stream scheduling information use compatible HS-SCCH type). Unlike FDD which depend on UE side HS-SCCH bind detection to identify the HS-SCCH type of MIMO UE, LCR TDD provide special sequence in HS-SCCH to implicitly indicate whether single stream or dual steam scheduling information is transmitted in MIMO HS-SCCH. 
When legacy UE detect its scheduling information with legacy HS-SCCH, default table in [1] must be deployed in its scheduled TS. When MIMO UE detect its scheduling information is MIMO dual stream, midambles and channelisation codes table in [2] must be deployed in its scheduled TS. When MIMO UE detect its scheduling information is MIMO single stream, because of its flexibility of transmission mode, it can’t confirm which midambles and channelisation codes table (default table in [1] or midambles and channelisation codes table in [2] ), is deployed, additional indication must be used to denote this information.
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Figure 3. Flexible MIMO single stream UE Time slot allocation 
3. HS-SCCH grouping method to support flexible TS allocation
In order to inform UE MIMO single stream which midambles and channelisation codes table is deployed in its scheduled TS, HS-SCCH can to be divided into two groups to accommodate this information.
Take two users whose HS-SCCHs are devided into two different groups for example. UE1 detect HS-SCCH1 with MIMO type HS-SCCH mode, and detect HS-SCCH2 with legacy HS-SCCH mode. UE2 detect HS-SCCH1 with legacy HS-SCCH mode, and detect HS-SCCH2 with MIMO type HS-SCCH mode. 
When UE detect its MIMO single stream scheduling information is transmitted in MIMO type HS-SCCH, then midambles and channelisation codes table in [2] must be deployed in its scheduled TS, and the scheduled UE can share the same TS with legacy UE.
When UE detect its MIMO single stream scheduling information is transmitted in MIMO type HS-SCCH, then midambles and channelisation codes table in [2] must be deployed in its scheduled TS, and the scheduled UE can share the same TS with MIMO dual stream UE.
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Figure 4. MIMO UE HS-SCCH allocation method.
.
4. Conclusion
A flexible time slot allocation method is proposed in this proposal. The benefit of the HS-SCCH grouping method is that it doesn’t increase the number of UE side HS-SCCH blind detection, meanwhile provide the Time slot allocation flexibility of MIMO single stream UE.
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