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1 Introduction
With MU MIMO, several HSUPA UEs can share the same E-PUCH resource. In order to distinguish their different wireless channels, the different midamble shifts are allocated to them according to the special default midamble shift allocation mode.
According to the special default midamble shift allocation mode, the midamble shifts in the cell are divided into M=4 groups. Each OVSF channel code corresponds M different midamble shifts in the M groups. For each of the UEs sharing this OVSF channel code, one group is selected and the midamble shift corresponding to this OVSF channel code in the selected group is allocated to the UE. The group number “m” of the selected group is sent to the UE on the scheduled E-AGCH, where m=0,1,2,3.
How to allocate the E-HICH signature sequence to the UEs sharing the same E-PUCH resource is discussed in the document based on the above special default midamble shift allocation mode.

2 E-HICH signature sequence allocation
Assume that the E-PUCH resource allocated to a UE has the following parameters 
t0 is the last (highest-numbered) allocated timeslot (1,2,..,5)

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

Q0 is the spreading factor of the lowest-numbered channelisation code index allocated in timeslot t0
If the UE with the above E-PUCH resource supports no MU MIMO, the signature sequence assigned to the UE has the logical resource tag ID of r, where r is calculated according to the following formula.
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If the UE with the above E-PUCH resource supports MU MIMO, it will have the following extra parameters.

(1) The midamble shift allocated to it is in the m-th group where m=0,1,2,3.

(2) The mdiamble shift allocated to it is the k-th midamble shift where k=1,2,……,K, and K is the number of the midamble shifts in the cell.

Two methods can be used to allocate the signature sequence to the UE supporting MU MIMO and having the E-PUCH resource defined by the above parameters: t0, q0, Q0, m, k and K.
Method 1:

The signature sequence allocated to the UE has the logical tag ID of “r+m” with r calculated according to formula (1). When Q0=8 and m=2,3, the E-HICH pair is used to allocate the signature sequence to the UE: the signature sequence allocated to the UE has the logical tag ID of “r+m-2” with r calculated according to formula (1) and the allocated signature sequence located on the E-HICH which is paired with the E-HICH indicated by the scheduled E-AGCH.
Because the E-HICH pair occupies the same resource as one E-HICH, the above solution for Q0=8 and m=2,3 doesn’t need the extra resource.
Method 2: 

The signature sequence allocated to the UE has the logical resource tag ID of r, where r is calculated according to the following formula.
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The above formula will lead to the E-HICH signature sequence collision between the UE supporting MU MIMO and the UE supporting no MU MIMO. 

For example, K=14. For a UE supporting MU MIMO, when k=14 is allocated to the UE, the E-HICH signature sequence allocated to it has the logical tag ID of 
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 according to formula (2).
For a UE supporting no MU MIMO, when the E-PUCH resource with Q0=16, q0 =14 and k=13 are allocated to the UE, the E-HICH signature sequence allocated to it has the logical tag ID of 
[image: image4.wmf]13

)

1

(

16

0

+

-

t

 according to formula (1).
The above two UEs have the same E-HICH signature sequence and the different E-PUCH resources.

Based on the above analysis, method 1 is suggested in the document.
3 Conclusion
There are two methods for the E-HICH signature sequence allocation to the UEs sharing the same OVSF channelization code. Method 1 is suggested in the document because method 2 will lead to the signature sequence collision between the UE supporting MU MIMO and the UE supporting no MU MIMO.
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