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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN#80, the WI DL MIMO efficiency enhancements for LTE was approved with following objectives [1]: 
· Enhance SRS capacity and coverage [RAN1]
· Introduce more than one symbol for SRS for one UE or for multiple UEs on a UL normal subframe
· Baseline: the minimum SRS resource allocation granularity for a cell is one slot, when more than one symbol in a normal subframe is allocated for SRS for the cell
· Enhancements on PUCCH and PUSCH are not in scope
· Introduce virtual cell ID for SRS
In this contribution, we discuss the introduction of virtual cell ID for SRS and the potential sequence collision between SRS sequences with different comb indexes caused by virtual cell ID.
Virtual cell ID for SRS sequence

The SRS sequence is defined by a cyclic shift of a base sequence, as specified in TS 36.211 (section 5.5.2). The base sequences of SRS of length 36 or larger are given by 


where xq(m) is the qth root Zadoff-Chu sequence. The value of q is calculated from the group number u and sequence number v within the group. The base sequences of SRS of length less than 36 are given by computer searched sequences.


The group number u and sequence number v depends on the virtual cell ID . For sounding reference signals,  so that UEs in the cell use the same base sequence. Introducing higher layer configured virtual cell ID is an effective way to further increase the SRS capacity. The can be configured as values other than . In this way, different UEs are allowed to have different SRS sequences corresponding to different virtual cell IDs. 
Proposal 1: For SRS, if is configured by higher layer, otherwise .

Sequence collision for SRS sequence
In the serving cell, the multiplexing of SRS resources is achieved by the cyclic shift and comb in the frequency domain. The size of comb KTC=2 or 4 are configured by the higher layer parameter transmissionCombNum. When the virtual cell ID is introduced, different SRS sequences may be multiplexed in the same time-frequency resources. However, the sequence collision may occur in some cases. 



Figure 1 illustration of the sequence collision

As shown in Figure 1, SRS sequence 1 with KTC =4 and root sequence index q1 corresponding to  is mapped to the comb like REs in the bandwidth. Meanwhile, SRS sequence 2 with KTC =2 and root sequence index q2 corresponding to  is overlapped with SRS sequence 1. Please note that the even elements extracted from an SRS sequence with sequence index q comprise another ZC sequence with the sequence index as 4q. If the REs of SRS sequence 1 with KTC =4 are overlapped with even REs of SRS sequence 2 with KTC =2, the sequence collision will happen when q1 = 4q2, although different  are used. As a result, the benefit of introducing virtual cell ID to improve SRS capacitiy is missing.
Observation 1: Root sequence index for SRS with KTC =2 and KTC =4 should be carefully selected to avoid collision when virtual cell ID is introduced.




[bookmark: _Ref129681832]To resolve the sequence collision problem discussed above, the root sequence index q1 should not equal to 4q2 when two SRS sequences using different virtual cell IDs are mapped to the same physical resource blocks. Specifically, the root sequence index of SRS sequence with KTC =4 can be changed to a suitable value. For instance, the root sequence index of SRS sequence 1 can be changed to  instead of  when KTC =4, then is unequal tobecause q1 and q2 are generated from different virtual cell IDs.
[bookmark: _GoBack]Proposal 2: If the comb number for SRS is configured as 4, the root sequence index q is multiplied by 4.

Conclusions
This contribution discusses the sequence collision problem for SRS when virtual cell ID is introduced. We propose 
Observation 1: Root sequence index for SRS with KTC =2 and KTC =4 should be carefully selected to avoid collision when virtual cell ID is introduced.
Proposal 1: For SRS, if is configured by higher layer, otherwise .
Proposal 2: If the comb number for SRS is configured as 4, the root sequence index q is multiplied by 4.
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