3GPP TSG RAN WG1 #102-e	R1-2006504
[bookmark: _GoBack]e-Meeting, August 17th – 28th, 2020

Agenda Item:	8.1.3
Source:	Apple Inc.
Title:	Views on Rel-17 SRS enhancement 
Document for:	Discussion/Decision
Introduction
In RAN#86 meeting, Rel-17 FeMIMO WI was approved in RP-193133 [1]. Four main areas haven been identified for the Rel-17 FeMIMO, namely
1. Enhancement on multi-beam operation, mainly targeting FR2 while also applicable to FR1
2. Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2
3. Enhancement on SRS, targeting both FR1 and FR2
4. Enhancement on CSI measurement and reporting

Regarding SRS enhancement, the following objectives are approved as part of Rel-17 FeMIMO [1]
	3. Enhancement on SRS, targeting both FR1 and FR2:
a. Identify and specify enhancements on aperiodic SRS triggering to facilitate more flexible triggering and/or DCI overhead/usage reduction
b. Specify SRS switching for up to 8 antennas (e.g., xTyR, x = {1, 2, 4} and y = {6, 8})
c. Evaluate and, if needed, specify the following mechanism(s) to enhance SRS capacity and/or coverage: SRS time bundling, increased SRS repetition, partial sounding across frequency



In this contribution, we provide our views on the Rel-17 FeMIMO SRS enhancement in the following areas 
· More efficient SRS resource set usage configuration
· Enhancement to AP-SRS triggering offset 
· More flexible SRS configuration including (1) flexible starting symbol (2) More SRS repetition (3) SRS capability enhancement via TD-OCC
· Enhancement to SRS antenna switching
More efficient SRS resource set usage configuration
In Rel-15/16, SRS-ResourceSet can only be configured with 4 possible “usage” among {beamManagement, codebook, nonCodebook, antennaSwitching}, and, for each SRS-ResourceSet, only one usage can be configured.
For example, when SRS-ResourceSet is configured with “usage” of “antennaSwitching”, it is intended to be used for reciprocity-based DL channel acquisition. However, the same SRS-ResourceSet should also be allowed to be used for antenna selection to be combined with other use cases, such as, codebook based or non-codebook based PUSCH operation. Therefore, we have the following proposal 
Proposal 1 In Rel-17, support to configure a single SRS-ResourceSet with multiple usage simultaneously, especially the cases “codebook + antennaSwitching” and “nonCodebook + antennaSwitching”
Enhancement to AP-SRS triggering offset 
In Rel-15/16, like AP-CSI-RS, the AP-SRS triggering offset is semi-statically configured by RRC as slotOffset in SRS-ResourceSet, and, UE is only allowed to exactly follow the RRC configured slot offset, i.e., if the indicated AP-SRS transmission occasion collide with “DL” symbols, etc., UE has to drop the SRS transmission. 
Furthermore, there are quite some restrictions in terms of SRS-ResourceSet configurations 
· Only one SRS resource set can be configured for usage of codebook
· Only one SRS resource set can be configured for usage of nonCodebook
· Many restrictions and maximum two SRS resource sets can be configured for usage of antennaSwitching
All the above restrictions may limit the flexibility of AP-SRS triggering. Therefore, we have the following proposal 
Proposal 2 In Rel-17, consider to enhance SRS to allow more flexible triggering slot offset for AP-SRS
 More flexible SRS configuration
In Rel-15/16, the following restrictions on SRS configurations exist 
· In Rel-15, SRS can only be transmitted among the last 6 symbols in a slot
· In Rel-15, SRS is allowed to be transmitted in any symbol in a slot, however, current specification and capability design is only clear for NRU and NR positioning. It is not clear whether this relaxation is allowed for the other use cases.
· Maximum 4 SRS repetitions 
Therefore, we have the following proposal 
Proposal 3 In Rel-17, consider to enhance SRS to allow more flexible SRS configurations in the areas of (1) flexible SRS location in a slot (2) More SRS repetition (3) SRS capacity enhancement via TD-OCC
Enhancement to SRS antenna switching
In Rel-15/16, for SRS-ResourceSet configured with usage of antennaSwitching, only the following antenna configurations are supported 
· 1T1R, 2T2R, 4T4R
· 1T2R, 1T4R
· 2T4R
As part of Rel-17 FeMIMO WID, it was agreed to specify SRS switching for up to 8 antennas (e.g., xTyR, x = {1, 2, 4} and y = {6, 8})}. However, in practical deployment, we do not see the use case for 6 and 8 Rx antennas. Therefore, we have the following proposal
Proposal 4 More deployment justification is needed to specify SRS antenna switching for 6 or 8 Rx antennas
Conclusion
In RAN#86 meeting, Rel-17 FeMIMO WI was approved in RP-193133 [1]. Four main areas haven been identified for the Rel-17 FeMIMO, namely
1. Enhancement on multi-beam operation, mainly targeting FR2 while also applicable to FR1
2. Enhancement on the support for multi-TRP deployment, targeting both FR1 and FR2
3. Enhancement on SRS, targeting both FR1 and FR2
4. Enhancement on CSI measurement and reporting

In this contribution, we provide our views on the Rel-17 FeMIMO SRS enhancement in the following areas 
· More efficient SRS resource set usage configuration
· Enhancement to AP-SRS triggering offset 
· More flexible SRS configuration including (1) flexible starting symbol (2) More SRS repetition (3) SRS capability enhancement via TD-OCC
· Enhancement to SRS antenna switching
We have the following proposals 
Proposal 1 In Rel-17, support to configure a single SRS-ResourceSet with multiple usage simultaneously, especially the cases “codebook + antennaSwitching” and “nonCodebook + antennaSwitching”

Proposal 2 In Rel-17, consider to enhance SRS to allow more flexible triggering slot offset for AP-SRS
Proposal 3 In Rel-17, consider to enhance SRS to allow more flexible SRS configurations in the areas of (1) flexible SRS location in a slot (2) More SRS repetition (3) SRS capacity enhancement via TD-OCC

Proposal 4 More deployment justification is needed to specify SRS antenna switching for 6 or 8 Rx antennas
Reference
[1] RP-193133, "New WID: Further enhancements on MIMO for NR", 3GPP TSG RAN Meeting #86, Sitges, Spain, December 9-12, 2019
