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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, the discussion on additional SRS symbols for LTE [2-11] are summarized. Some suggested proposals are also provided. 
[bookmark: _Ref129681832]WID objectives and previous agreements
At RAN#80 meeting, the following objectives were agreed for enhancement in LTE Rel-16 [1], with the objective for virtual cell ID highlighted.
The work item aims to specify the enhancements identified for further improving network performance. The detailed objectives are as follows.
· 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 
· Specify higher layer support of enhancements listed above [RAN2]
· Specify RF requirement of UE for the enhancements listed above [RAN4]

In RAN1#94 meeting, the following is agreed:
Agreement 
For SRS, if is configured by higher layer, otherwise , where  is within the range from 0 to 503.

Summary
Configuration of virtual cell ID
The views of companies are listed in following table
	Sourcing
	Related proposals/comments

	Huawei, HiSilicon
	Proposal 1: For SRS, support UE specific [image: ] configuration by introducing an additional RRC parameter SRS-sequenceID-r16 for periodic and aperiodic sounding.

	ZTE
	Proposal 1: Support independent SRS sequence ID for trigger type 0 and type 1. Support SRS sequence ID per SRS configuration.

	LGE
	Proposal 1: Support per trigger type configuration, i.e., for type 0 and for type 1, of virtual cell ID for SRS transmission.
Proposal 2: Considering LTE already supports independent SRS configuration per DCI format, virtual cell ID for SRS per DCI format can also be considered with minimal spec impacts to support more dynamic and flexible configurations.

	Lenovo, Motorola Mobility
	Proposal 1: eNB could configure multiple VCIDs for SRS for UE for different scenarios.
Proposal 3: The eNB could indicate one VCID for a UE via a MAC CE command to avoid introducing new DCI format.

	MediaTek
	Proposal 1: Virtual Cell ID for SRS is configurable via higher layer, where 
·  is a per-UE configuration
·  is a per-antenna-port configuration
·  is a per-antenna-port-group configuration
 otherwise if no value for  is configured by high layers

	Intel
	Proposal 1: The virtual cell ID configuration is UE specific.

	Samsung
	Proposal: 
· Performance benefits and impacts on specification and legacy UEs of following enhancements should be carefully evaluated:
· Group-specific VCID configuration
· Time-varying SRS sequence
· Power control enhancement

	QC
	Proposal 1: Consider symbol/symbol-group specific configuration of virtual cell ID or cell ID for SRS sequence ID.
Proposal 2: Consider time-varying SRS sequence for more than one SRS symbol in a UL normal subframe.
FFS other enhancement/modification to the SRS sequence.

	Nokia
	Proposal: Symbol specific virtual cell ID configuration for generating SRS transmission sequence is supported.

	Ericsson
	
Proposal 1	Independent higher layer virtual cell ID parameters for SRS () are supported for periodic and aperiodic SRS respectively.
Proposal 2	Each SRS parameter set configured by higher layers for aperiodic SRS has an associated virtual cell ID.




Companies have diverse views on the granularity of virtual cell ID configuration. Therefore, we have following proposals:
Proposal 1: Further study on the virtual cell ID configuration as
· Per trigger type (periodic or aperiodic)
· per-UE configuration
· per-antenna-port configuration
· per-antenna-port-group configuration
· per symbol/symbol-group
· per subframe
· dynamically indicated
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusion
In this contribution, the inputs are summarized and following proposals are made based on the inputs:
Proposal 1: Further study on the virtual cell ID configuration as
· Per trigger type (periodic or aperiodic)
· per-UE configuration
· per-antenna-port configuration
· per-antenna-port-group configuration
· per symbol/symbol-group
· per subframe
· dynamically indicated
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