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In RAN #80, the WI DL MIMO efficiency enhancements for LTE was approved and virtual cell ID is proposed to be introduced for SRS capacity enhancement [1]. In the last two meetings, the configuration of SRS virtual cell ID was discussed. In RAN 1 #94, it has been agreed that
Agreement 
For SRS, nIDRS=nIDSRS if  nIDSRS is configured by higher layer, otherwise nIDRS=NIDcell , where nIDRS is within the range from 0 to 503 [2].
In RAN 1 #94b, the granularity of configuration has been agreed:
Agreement
A single virtual cell ID is configured per UE per CC [3].
In this contribution, we discuss the remaining issues related to the virtual cell ID for SRS sequence generation.
SRS sequence generation with virtual cell ID
The SRS root sequence is based on the group number u and sequence number v within the group. In current LTE, inter-cell interference randomization is performed by enabling group hopping and/or sequence hopping. For the configuration of group hopping and sequence hopping, the slot-level group number u and sequence number v are initialized with virtual cell ID nIDRS at the beginning of each radio frame. If multiple SRS symbols and SRS repetition are supported in normal subframe, it is beneficial to achieve interference randomization with finer granularity. Selection different SRS root sequences for each symbol is an effective way. For example, the group hopping pattern and sequence hopping pattern can be changed to symbol level similar with the SRS group hopping and sequence hopping in NR. If strong interference occurs in a symbol, it has the opportunity to improve the performance by interference randomization rather than maintain the interference persisting throughout the entire slot. 
Proposal 1: For multi-symbol SRS transmission in one slot, support symbol-level group hopping and sequence hopping.

Collision avoidance 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 and 4 are supported and 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.  It is worth noting that the even elements extracted from an SRS sequence with sequence index q2 comprise another ZC sequence with the sequence index as 4q2. 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 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.





To resolve the sequence collision problem discussed above, an effective method is to ensure that the root sequence index q1 should be definitely unequal to 4q2 when two SRS sequences with 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 can be changed to  instead of  when KTC =4, because is definitely unequal tounless.
Proposal 2: For SRS sequence with KTC =4 and root sequence index q1, the root sequence index is change to 4 q1.
[bookmark: _Ref129681832]
Conclusions
This contribution discusses the configuration of virtual cell ID and root sequence index selection for SRS. We have following observation and proposals: 
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 multi-symbol SRS transmission in one slot, support symbol-level group hopping and sequence hopping.
Proposal 2: For SRS sequence with KTC =4 and root sequence index q1, the root sequence index is change to 4 q1.
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