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1. Introduction
In RAN1 Meeting #94b [1], we made following agreements regarding SRS enhancement for increased capacity and coverage enhancement.
	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 

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.
Agreement 
A single virtual cell ID is configured per UE per CC



In this contribution we provide details about using RS-ID for multi symbol SRS resource and multiplexing Rel-16 SRS resource with Rel-15 SRS resource.
[bookmark: _Toc454817981]2. Virtual cell ID configuration
In RAN1 Meeting #94b [1] it is agreed to support higher layer configurable one virtual cell id nIDSRS per UE per CC for SRS with default value being cell ID. Although, this resolves the configuration granularity of virtual cell-ID, e.g., per UE per CC, there are more details that need to be decided. For instance, if a Rel-16 SRS resource has multiple symbols and group hopping is enabled, which sequence would be used for SRS transmission on each of the symbols? Moreover, it is also not clear if and how to multiplex Rel-15 SRS transmissions with Rel-16 SRS transmissions.

2.1 Group hopping for Rel-16 multi symbol SRS resource




In LTE Rel-15 [2], the sequence-group number  in slot  is defined by a group hopping pattern  and a sequence-shift pattern  according to


There are 17 different hopping patterns and 30 different sequence-shift patterns. 

The group-hopping pattern  is given by




where the pseudo-random sequence  generator is initialized with  at the beginning of each radio frame.

For a Rel-16 multi-symbol SRS resource we can use  where 

, and ‘l’ is symbol index within a sub-frame.
Proposal 1: Use the following formula for group hopping for Rel-16 multi symbol SRS resource, where ‘l’ is the symbol index within a sub-frame



2.2 Multiplexing Rel-16 and legacy Rel-15 SRS resources
Rel-15 SRS resource is always transmitted in the last symbol of a scheduled slot. The Rel-16 SRS resource can be scheduled at other symbols in a slot. An easy way to multiplex them together is to TDM, where Rel-16 SRS resource is either scheduled in a non SRS slot or is scheduled in symbols other than last symbol. It is also possible to have Rel-16 SRS transmission in the same symbol as Rel-15 SRS transmission if Rel-16 SRS resource use cell-ID as RS-ID.
Proposal 2: Rel-16 SRS resource if schedule for transmission in the last symbol of a sub-frame that is also scheduled for Rel-15 SRS transmission Rel-16 RS-ID = cell-ID.

3. Conclusion

[bookmark: _GoBack]We proposed following proposals that enlist further about using RS-ID for multi symbol SRS resource and multiplexing Rel-16 SRS resource with Rel-15 SRS resource.


Proposal 1: Use the following formula for group hopping for Rel-16 multi symbol SRS resource, where ‘l’ is the symbol index within a sub-frame


Proposal 2: Rel-16 SRS resource if schedule for transmission in the last symbol of a sub-frame that is also scheduled for Rel-15 SRS transmission Rel-16 RS-ID = cell-ID.
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