23GPP TSG RAN WG1 Meeting #94                                      	 R1- 1808548
Goteborg, Sweden, 20st – 24th August, 2018

Agenda Item:	6.2.3.1.2
Source:	Lenovo, Motorola Mobility
Title:	Virtual cell ID for SRS
Document for:	Discussion

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In 3GPP RAN Plenary #80, the DL MIMO efficiency enhancements for LTE WI is approved [1]. RAN1 mainly focuses on the following areas:
· 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 provide our views of the virtual cell ID design for SRS.
Discussion
In the current specification, only physical cell ID is available to generate SRS sequences. If allowing virtual cell ID used for SRS sequence generation, more opportunity of additional SRS transmissions can be obtained, and the SRS capacity can be improved. 
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Virtual cell ID for PUSCH DMRS and PUCCH DMRS were introduced in Rel-11 for interference coordinate in the CoMP set. Two different VCID are introduced for downlink DMRS in Rel-11 to afford more DMRS resources in code domain. Since FD-MIMO provides eNB with more RXUs, the spatial separation of users in the uplink can be greatly magnified. It is helpful to introduce quasi-orthogonal SRS transmissions from different UEs to allow more available SRS resources in one cell. Hence, a straightforward technique for SRS capacity enhancement is to introduce VCID also for SRS.
Observation: virtual cell ID for SRS can increases SRS capacity in the code/spatial domain.
In current Rel-15 LTE, virtual cell ID for DMRS for PUSCH or PUCCH is directly configured by higher layer parameter nPUCCH-Identity-r11 and nPUSCH-Identity-r11. One possible way is to consider VCID for UL DMRS as SRS VCID without RRC impact, i.e. the VCID for PUSCH can be used for SRS as well. 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.
Proposal 1: VCID for PUSCH can be used for SRS without RRC impact.
No RRS impact should no longer be a limitation for Rel-16 SRS enhancement, so the straightforward way is to directly configure the virtual cell ID for SRS, such as introduce a new higher layer parameter nSRS-Identity-r16. eNB could configure one or more VCID for SRS for one UE  for different scenarios, however, how to indicate the VCID for each aperiodic SRS transmission should be carefully studied for a reasonable overhead.
Proposal 2: eNB could configure multiple VCIDs for SRS for UE for different scenarios.
Conclusion
[bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Observation: virtual cell ID for SRS can increases SRS capacity in the code/spatial domain.
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