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1. Introduction

To improve multi-point reception gain, let multiple TPs estimate channel conditions from one UE and take the estimation into scheduling might be critical. As current mechanism is based on SRS from one UE to one TP, it may not be appropriate for CoMP, whether in scenario 3 or scenario 4. In this contribution, we investigate this issue and for Rel. 10 SRS in CoMP.
2. SRS configuration in Rel. 10 
In Rel. 10, SRS base sequence index (BSI) is defined in section 5.5.1 in [1], which is determined by two parameters as group index (u) and sequence index (v). The formula to determine group index (u) is
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In (1), the group hopping pattern fgh(ns) is defined as follows.
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In (1), the sequence shift pattern fss for PUCCH is applied to SRS, which is defined as follows.

 
[image: image3.wmf]30

mod

cell

ID

ss

N

f

=

                                                                    (3)
In (2), the pseudo-random sequence c(i) shall be initialized with 
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 at the beginning of each radio frame. From the above, it is known that if UE is informed by the NIDcell, it can calculate the group number (u).
The formula to determine sequence number (v) is as follows, where the pseudo-random sequence c(i) shall be initialized with 
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 at the beginning of each radio frame.
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In summary, the BSI of one UE is determined purely by NIDcell, and thus all UEs attached to the same cell share the same SRS base sequence.
On the other hand, for SRS there are 8 cyclic shifts for each base sequence and each cyclic shifts (
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Where 
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 is configured separately for periodic and each configuration of aperiodic sounding by the higher-layer parameters cyclicShift and cyclicShift-ap, respectively. The Nap is the number of antenna port used for SRS transmission. It implies if Nap=4, 4 cyclic shifts are used for one UE and only two UE under the same cell could be separated by orthogonal sequences. 
From the frequency perspective, the cell-specific parameter (
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) and UE-specific parameter (
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) jointly determine the bandwidth of SRS from one UE. Each bandwidth can allow SRSs from two UE, as they occupy in non-overlap and interleaved subcarrier, like a comb. 
In summary, for UEs under the same cell, each SRS configured bandwidth could include 2-16 UEs depending on the number of antenna ports used by UEs for SRS transmissions. For UEs in different cell, their BSIs are different and thus interference randomization is implemented via sequence group hopping.
3. Multipoint Reception
For CoMP scenario 3, the TPs are with different CID and thus UEs attached to different TPs are using different base sequences. Since two SRS sequences with different base sequences generate interference to each other whether they are using the same or different cyclic shift, one TP cannot receive SRS from UE attached to other TP and UE of its own cell on the same SRS bandwidth simultaneously. It implies that, by current specification for SRS, one TP needs to measure UL channels of UEs in different cell on different subcarriers. 
If one TP needs to measure UL channels of UEs from 2 cells, one possible way is to assign a virtual cell ID to the two UEs, which is different from the cell IDs of their original cell. Then the two UEs are with the same BSI and can be orthogonalized by different CSs, which can be realized by assigning different nSRScs to the 2 UEs. This way is similar to the approaches for UL DM-RS sequence inter-cell orthogonality discussed in session 7.5.6.1.1. 
For CoMP scenario 4, the TPs are with the same CID and thus UEs attached to different TPs are using the same base sequences. Each TP can assign different CSs to UEs and the channels of UEs under different TPs can be measured on the same SRS bandwidth.
Proposal 1: Assigning UE-specific cell ID for UE to derive BSI may improve SRS capacity.
4. Single Point Reception

For CoMP scenario 3, all TPs are with different CID and thus UEs attached to different TPs are assigned different BSI. The inter-cell interference randomization is guaranteed. However, in CoMP scenario 4, some TPs share the same CID and thus UE in different CID share the same BSI. Since there is no cyclic shift hopping in SRS, there is no interference randomization in CoMP scenario 4. 
Proposal 2: Whether to implement intra-cell interference randomization for SRS may need to be studied. If yes, adopting UE-specific cell ID might be a feasible approach.

5. Conclusion
In this document we have the following proposals.
Proposal 1: Assigning UE-specific cell ID for UE to derive BSI may improve SRS capacity.
Proposal 2: Whether to implement intra-cell interference randomization for SRS may need to be studied. If yes, adopting UE-specific cell ID might be a feasible approach.
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