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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 the last RAN1 meeting RAN1#102e, the following agreement is reached [2]
	Agreement
Enhance the determination of aperiodic SRS triggering offset, with at least one of the following alternatives
· Alt 1: Delay the SRS transmission to an available slot later than the triggering offset defined in current specification, including possible re-definition of the triggering offset
· Alt 2: Indicate triggering offset in DCI explicitly or implicitly
· Alt 3: Update triggering offset in MAC CE
· Further consideration aspects may include the cost v.s. the total combinations PDCCH and SRS locations for gNB to choose, DCI overhead, multi-UE SRS multiplexing, CA aspect, whether to have multiple opportunities to transmit SRS, etc.

Agreement
For SRS coverage/capacity enhancements, evaluate and, if needed, specify one or more from three categories based on the following definition. 
· Class 1 (Time bundling): Utilize relationship among two or more occasions of one or more SRS resources in one or more slots to enable joint processing within time domain.
· Study aspects include the issue of phase discontinuity, interruption of SRS transmission by other UL signals, etc..
· Class 2 (Increase repetition): Change the legacy SRS pattern in one resource and one occasion from time domain by increasing SRS symbols for repetition. 
· Study aspects include to use TD-OCC to compensate the negative impact on SRS capacity, inter-cell interference randomization, whether these SRS symbols are in one slot or consecutive slots, etc..
· Class 3 (Partial frequency sounding): Support more flexibility on SRS frequency resources to allow SRS transmission on partial frequency resources within the legacy SRS frequency resources.
· Study aspects include the partial frequency resources are with RB level or subcarrier level (e.g., larger comb, partial bandwidth), PAPR issue, etc..

Agreement
Study the following two alternatives in the scope to enhance at least one DCI format for aperiodic SRS triggering 
· Alt 1: Use UE-specific DCI, e.g., extending DCI 0_1 without uplink data and without CSI
· Alt 2: Use group-common DCI, e.g., extending DCI 2_3 for cases other than carrier switching
· Further consideration aspects may include simultaneous or CC-specific SRS triggering for multiple CCs, dynamic indication of SRS frequency resources, etc..

Agreement
For SRS overhead reduction, study reusing same resources among multiple usages, at least for “codebook” and “antenna switching”. Study aspects include
· Whether implementation approach based on legacy SRS configuration is sufficient
· If not, and if there are benefits other than RRC overhead reduction, study further on the case that antenna switching and PUSCH have different number of Tx antennas, whether UL BWP for different SRS usages is the same or different, whether and how to ensure UE to use same virtualization, the set of applicable usages, UE implementation complexity and overhead, etc..

Agreement
For SRS antenna switching up to 8Rx, study the configuration of {1T6R, 1T8R, 2T6R, 2T8R, 4T6R, 4T8R}.
· Study points may include CSI latency, performance considering aspects like insertion loss, use cases, antenna structure, UE power saving, SRS resource configuration, etc.



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 
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 

Proposal 4 More deployment justification is needed to specify SRS antenna switching for 6 or 8 Rx antennas
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