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1. Introduction
In RAN#47, the MU-MIMO work item was agreed , It was agreed as RAN1’s working assumption 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 this contribution, we will analyze the E-HICH logical resource tag ID allocation scheme, and give a potential optimization solution.
2. analysis of existing logical resource tag ID allocation scheme
The current allocation scheme of logical resource tag ID “r” (r=0, 1, 2,…, 79) given in 25.222 is: 
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where:

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

q0 is the lowest-numbered channelization code index allocated in timeslot t0 (1,2,…, Q0)

Q0 is the spreading factor of the lowest-numbered channelization code index allocated in timeslot t0
According to the formula (1) that logical resource tag ID is associated with the E-DCH physical resource (Timeslot, Channelization code and SF). In the legacy system, different users will have different E-DCH physical resource, so the legacy resource tag ID allocation scheme can guarantee that different user within one 5ms sub frame can have the unique logical resource tag ID. 
But in MU-MIMO, different users may share the same E-DCH physical resource (Timeslot, Channelization code and SF), and according to the legacy logical resource tag ID allocation scheme given in formula (1), the resource tag ID of those UEs, which share the same physical resource, will be the same. So the legacy allocation scheme of logical resource tag ID shall be optimized for MU-MIMO.
Two potential logical resource tag ID allocation schemes are shown as follows:

Scheme 1: 

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

offset is decided according to the midamble patterns of space-division users.
As we can see from formula 2, scheme 1 is a extension of current scheme, and factor related to midamble patterns is added for offsets among different space-division users.
But in scheme 1, the disadvantage is that overlap of logical resource tag ID will be generated, for example( in order to simplify calculation we limit that M=4, Q0=8, t0 = 1):
1)when user 1 and user 2 are both MU-MIMO users.

According to formula 2, when condition of the following is met, user 1 and user 2 will be allocated the same resource tag ID.
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For example
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as we can calculate from function 2, user 1 and user 2 will be allocated the same r = 4.
2)when user 1 is legacy HSUPA user, and user2 is MU-MIMO user:
For user1, the allocation scheme of logical resource tag ID is:
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According to formula 2 and 5, when condition of the following is met, user 1 and user 2 will be allocated the same resource tag ID:
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For example:
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as we can calculate from function 2 and  5, user 1 and user 2 will be allocated the same r = 2.
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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 express the round down to the nearest integer

As we can see from formula 8, scheme 2 is also an evolution of current scheme, and factor related to midamble shift of space-division users is utilized to replace channelization code of formula 1.

As the space-division MU-MIMO UEs using the same timeslots and channelization codes will have different midamble shift, scheme 2 can effectively distinguish different space-division MU-MIMO UEs and guarantee no overlap for the logical resource tag IDs.
Further more, when K= 1, 2, 4, 8, 16, the result of formula 8 is the same as formula 1, that is to say, one formula can be used in NodeB side.
Proposal 1:  scheme 2 can be decided for the new logical resource tag ID allocation scheme of MU-MIMO.
3. Conclusion
In this contribution, the drawback of the legacy resource tag ID allocation scheme in the MU-MIMO scenario has been analyzed and 3 proposals have been given as follows:
Proposal 1: scheme 2 can be decided for the new logical resource tag ID allocation scheme of MU-MIMO.
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