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1. Introduction

In RAN1#61bis meeting, some MU-MIMO open issues were discussed but no consensus was reached. It was decided to initiate an email discussion till RAN1#62 on these open issues. This document provides a summary of the email discussions on MU-MIMO open issues for 1.28Mcps TDD.
2. Discussion

The detailed input and comments from the participating companies are given below.
2.1. Association between midambles and channelization codes
In RAN1#61 meeting, it was agreed that the special default midamble allocation scheme will be extended to 4 patterns to support 4-user MU-MIMO. In RAN1#61bis meeting, two ways to define the association between midambles and channelization codes for MU-MIMO was proposed in [1] and [2]. Which scheme to be chosen is FFS.
CATT: We prefer the scheme proposed in [1] which extends the special default midamble allocation scheme in the same way as in SU-MIMO.  This scheme is backward compatible with the legacy midamble allocation schemes. For the scheme proposed in [2], when the legacy HSUPA UE and MU-MIMO UEs are in the same timeslot in the same TTI, there might be collision of midamble shifts in this timeslot. For example, channelization code C2(1) is allocated to four MU-MIMO UE 1/2/3/4 while C2(2) is allocated to legacy UE 5. In this case, the midamble shifts of UE 3 and UE 5 are conflict.

ZTE: We prefer the scheme proposed in [2]. For the scheme proposed in [1] , midamble shifts allocated for MU-MIMO UEs and sounding are conflict, for example, midamble shift 2/4/6/8 will be used by sounding, and midamble shift 1/2/3/4 will be allocated for MU-MIMO UEs as to the scheme proposed in [1], we can see that midamble shift 2/4 are both allocated for MU-MIMO UEs and sounding. The scheme proposed in [2] can be compatible with sounding. At the same time, the scheme in [1] is also backward compatible with the legacy midamble allocation schemes, for example, M(1)C2(1), M(5)C4(3)are allocated to legacy UE1 and UE2 separately, C4(4)is allocated to four MU-MIMO UE 1/2/3/4 and M(5), M(7), M(6), M(8) are allocated according to scheme in [1], we can see that the midamble shifts of legacy UE 2 and MU-MIMO UE1 are conflict. On the other hand as description in 25.308 for HS-DSCH midamble allocation in MIMO that “the Node B shall not schedule UEs with different midamble allocation schemes in the same timeslot”, so we want to clarify that the midamble allocation scheme for MU-MIMO we discussing here is just for E-DCH..

TD Tech: no strong opinion. Whether the legacy HSUPA UE and MU-MIMO UEs can be transmitted in the same timeslot need FFS.
2.2. E-HICH signature sequence allocation
It was agreed that 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. In RAN1#61bis meeting, two schemes of E-HICH signature sequence allocation was proposed in [3]~[5]. 
Scheme 1:

The allocation scheme 1 is based on the timeslot, channelization code and midamble pattern offset:
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Where:

offset is associated with the midamble pattern signaled on E-AGCH
Scheme 2:

The allocation scheme 2 is based on midamble shift and timeslot:
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Where:

t0 is the last (highest-numbered) allocated timeslot (1,2,..,5)

M is the indicator of allocated midamble shift which corresponding to the channelization code and M =1,2,…,K.
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Which scheme is adopted is FFS.

CATT: From the complexity and compatibility perspectives, we prefer scheme 1. Furthmore, the mapping between offset and midamble pattern can be predefined or pre-configured by RRC signaling.
ZTE: MU-MIMO is different users allocated different midamble shift, scheme2 is based on midamble shift and there is no collision for signature sequence allocation, so we prefer scheme2.  as to scheme1, two UE may be allocated the same signature sequence when SF>4, for example SF=8, M=4, Q0=8, t0 = 1,for user1: offset =4, q0=1;for user2:  offset =2, q0=2, we can see that user1 and user2 will be allocated the same r=4.

TD Tech: Method 2 may lead to the signature sequence collision between the UE supporting MU MIMO and the UE supporting no MU-MIMO. If the collision problem of method 2 cannot be solved, we prefer Method 1. The collision problem between MU-MIMO and UE supporting no MU-MIMO need FFS.
2.3. Standalone midamble assignment
In [6], the question whether standalone midamble in MU-MIMO is assigned by RNC or Node B is raised. The comparison cited from the contribution is given below:
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. 

CATT: If the standalone midamble is assigned by Node B, the physical layer overhead may be quite high and the system capacity will be affected. So we suggest the standalone midamble to be assigned by RNC and reuse the current NBAP and RRC signaling and procedure as much as possible. 
ZTE: the standalone midamble assignment is related to the scheme of midamble shift allocation, a effective way should be first given to avoid the collision between sounding and MU-MIMO UE. 
TD Tech: standalone midamble can be assigned by RNC. We advise to make a calcification that standalone midamble can be configured for UE in CELL_DCH and CELL_FACH. In order to reduce the interference rise caused by standalone midamble transmission and guarantee the RSCP of standalone midamble, closed loop power control should be introduced for Periodic transmitted standalone midamble transmission.
3. Conclusion
1) Association between midambles and channelization codes
More discussion is needed.
2) E-HICH signature sequence allocation
CATT and TD Tech prefer scheme 1. ZTE prefers scheme 2. More discussion is needed.

3) Standalone midamble assignment
CATT and TD Tech agree that the standalone midamble is assigned by RNC. 
Furthermore, TD Tech proposes that standalone midamble can be configured for UE in CELL_DCH and CELL_FACH and closed loop power control should be introduced for Periodic transmitted standalone midamble transmission. 

ZTE suggests discussing the scheme of midamble shift allocation first.
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