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1. Introduction

In the RAN1 #82 bis meeting, increasing UpPTS SC-FDMA symbols and increasing number of combs to 4 for SRS capacity enhancement was agreed. In addition to these schemes, RAN1 left remaining issues regarding SRS sequence index for comb-4 and introducing VCID for SRS, which are copied below [1]:
	Increased number of combs:
Proposal:
· For a cell, when SRS transmission with 4 combs is configured, the SRS sequence index is 4 times the SRS sequence index with 2 combs

Conclusion: Consider until RAN1#83. 

Virtual Cell ID

Proposal: Introduce virtual cell ID for SRS in Rel.13 
Conclusion: no consensus to introduce this in Rel-13. Can discuss further at RAN1#83 provided that proposals have no RRC impact. 


 In this contribution, we provide our views of the remaining issues for SRS capacity enhancement. 
2. Increase number of combs to 4
Increasing the number of combs to 4 and CS to 12 is useful to increase SRS capacity, but, more number of combs and CS might degrade the performance of SRS estimation due to self-interference according to delay spread. In [2] and [3], it was discussed how to reduce SRS inter-cell-interference when the scheme with increasing the number of combs to 4 is applied. In particular, it was proposed to use the SRS sequence index for comb-4 which is 4 times the SRS sequence index with comb-2, and this scheme can provide the benefit as sequence collision probability will be reduced. One concern is that, though this analysis seems to be valid, the scheme causes a strong restriction of SRS sequence assignment between cells. Inter-cell interference of SRS is a well-known problem, and there are multiple solutions to resolve, for instance, using SRS resource scheduling. Considering adopting comb-4 that also provides additional flexibility of SRS resource scheduling to eNB, eNB has higher flexibility of SRS resource scheduling compared before. Therefore, restricting SRS sequence assignment according to comb does not seem to be the only solution as well as not a preferred solution in terms of scheduling flexibility.
Observation 1: Restricting SRS sequence is not preferred from eNB flexibility point of view. 
One possible alternative that is also helpful to resolve inter-cell interference of SRS is to introduce VCID for SRS that will be described in the next section. Once VCID is used for SRS sequence, eNB can have enough flexibility for allocating SRS sequence that might be useful of SRS scheduling. 
3. Virtual Cell ID for SRS sequence

Introducing virtual cell ID for SRS sequence generation was proposed for SRS capacity enhancement [4]. In the current specification, only physical cell-ID is available to generate SRS sequences. If allowing VCID used for SRS sequence generation, more opportunity of additional SRS transmissions can be obtained. 
Proposal 1: Adopt VCID for SRS sequence to enhance SRS capacity 
In the RAN1 #82b meeting, it was agreed that VCID for SRS proposals should not have RRC impact. To introduce VCID for SRS, therefore, we need to decide which VCID in the current RRC parameters should be coupled with VCID for SRS. There are a few VCIDs in the current RRC parameters that could be a starting point of this discussion as follows :  
· VCID for DM-RS on PUCCH
· VCID for DM-RS on PUSCH

· VCID for DM-RS on PDSCH

· VCID for CSI-RS

If we consider VCID for UL DM-RS as SRS VCID, SRS VCID will have a same VCID for UL DM-RS. Since both UL DM-RS and SRS are uplink transmission, how to compose virtual cell for all uplink transmission might be the same; thus this alternative seems to be reasonable for VCID for SRS. 
For UL DM-RS, there are two VCIDs, i.e., VCID used with PUCCH transmission and that used with PUSCH transmission. Having separate VCID for PUCCH and PUSCH is to support different target eNB for each, for instance, PUCCH to macro eNB, and PUSCH to pico-eNB. Considering SRS reception for FD-MIMO transmission purpose mainly happens at macro eNB, all of UEs to be configured SRS transmission are served by a same eNB with high probability. In this sense, it seems to be reasonable PUCCH VCID and PUSCH VCID are the same in this case, and it is slightly preferred that SRS VCID follows VCID for UL DM-RS if same PUCCH VCID and PUSCH VCID are configured.

Proposal 2: It is slightly preferred VCID for SRS follows VCID for UL DM-RS if same PUCCH VCID and PUSCH VCID are configured
As aforementioned, SRS reception mainly happens at macro eNB in FD-MIMO; thus VCID used at macro eNB can be another alternative for SRS VCID. For instance, considering FD-MIMO system is more useful at macro eNB which is equipped with larger antenna array, CSI-RS and DM-RS are also transmitted by macro eNB with high probability, then VCID used for DL transmission, i.e., CSI-RS VCID or DL DM-RS VCID, can be also considered for SRS VCID
Proposal 3: VCID for CSI-RS or for DL DM-RS can be considered to be used for VCID for SRS
4. Discussion and Conclusion

In this contribution, we give our views on the remaining issues for SRS capacity enhancement combs 4 and VCID for SRS sequence and we have the following observations and proposal. 
Observation 1: Restricting SRS sequence is not preferred from scheduling flexibility point of view. 

Proposal 1: Adopt VCID for SRS capacity enhancement 
Proposal 2: It is slightly preferred if VCID for UL DM-RS is used for VCID for SRS

Proposal 3: VCID for CSI-RS or for DL DM-RS can be considered to be used for VCID for SRS
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