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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#103e, the following agreement is reached [2]
	Agreement
A given aperiodic SRS resource set is transmitted in the (t+1)-th available slot counting from a reference slot, where t is indicated from DCI, or RRC (if only one value of t is configured in RRC), and the candidate values of t at least include 0. Adopt at least one of the following options for the reference slot.
· Opt. 1: Reference slot is the slot with the triggering DCI.
· Opt. 2: Reference slot is the slot indicated by the legacy triggering offset.
· FFS the detailed definition of “available slot” considering UE processing complexity and timeline to determine available slot, potential co-existence with collision handling, etc., e.g.,
· Based on only RRC configuration, “available slot” is the slot satisfying: there are UL or flexible symbol(s) for the time-domain location(s) for all the SRS resources in the resource set and it satisfies the minimum timing requirement between triggering PDCCH and all the SRS resources in the resource set
· FFS explicit or implicit indication of t
· FFS whether updating candidate triggering offsets in MAC CE may be beneficial

Agreement
Support at least DCI 0_1 and 0_2 to trigger aperiodic SRS without data and without CSI.
· FFS whether/how to re-purpose the unused fields, e.g., the triggering offset(s) and the frequency resources for triggering A-SRS on one or more component carriers, SFI-index, etc.
· FFS UL/DL DCI with data for aperiodic SRS
· FFS group common DCI 

Agreement
In Rel-17 SRS coverage and capacity enhancement, support at least one scheme from Class 2 and Class 3, and deprioritize Class 1.
· Note: Extensions of Rel-15/16 frequency hopping are included in Classes 2 and 3, e.g. where UE hops once per symbol within a Rel-17 SRS resource.
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Agreement
Candidate schemes for Class 2:
· Scheme 2-0: Increase the number of repetition symbols in one slot
· Scheme 2-1: Inter-slot repetition on consecutive symbols or non-consecutive symbols across slots
· Scheme 2-2: Repetition with TD-OCC
· Scheme 2-3: Repetition with CS hopping
Candidate schemes for Class 3:
· Scheme 3-1: RB-level partial frequency sounding
· Scheme 3-2: Subcarrier-level partial frequency sounding
· Scheme 3-3: Subband-level partial frequency sounding
· Scheme 3-4: Partial-frequency sounding schemes assisted with CSI-RS, where SRS is transmitted in a subset of RBs of the original SRS frequency resource
· Scheme 3-5: Dynamic change of SRS bandwidth with RB-level subband size scaling
· Note: Consider issues like gNB receiver complexity,  PAPR, etc., with above schemes
· Note: Joint operation between Class 2 and Class 3 schemes can be considered

Agreement
For antenna switching up to 8Rx, support SRS resource configurations for {1T6R, 1T8R, 2T6R, 2T8R, [4T6R], 4T8R}.



In this contribution, we provide our views on the Rel-17 FeMIMO SRS enhancement
SRS triggering flexibility enhancement
In the last meeting, we agreed to allow flexible and dynamic indication of AP-SRS triggering slot offset. Note that, for the dynamic scheduling of PUSCH, we already allow flexible slot offset configuration, i.e. TDRA, without introducing the concept of available slot. This already provides gNB with enough flexibility. There is no strong reason or argument to allow available slot concept for AP-RS. The following proposal provides our view on the remaining issues 
Proposal 1 For flexible AP-SRS slot offset indication
· The definition of available slot 
· Every slot is available slot from indication perspective 
· At least, the available slot needs to be defined based on the TDD pattern configured by RRC or SI. 
· The reference slot definition 
· Reference slot is the slot with the triggering DCI
· The mechanism on DCI indication of t
· A new configurable field in DCI format 0_1, 0_2, 1_1, 1_2 for the AP-SRS slot offset. When this field is configured, UE ignores the RRC configured slot offset. 
In the last meeting, we also agreed to allow DCI format 0_1 and 0_2 to trigger AP-SRS without CSI and without data, following proposal address the remaining issue
Proposal 2 When DCI format 0_1 and 0_2 is used to trigger AP-SRS without data and without CSI, do not 
re-purpose unused fields in DCI format 0_1 and 0_2. 
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 3 In Rel-17, support to configure a single SRS-ResourceSet with multiple usage simultaneously, especially the cases “codebook + antennaSwitching” and “nonCodebook + antennaSwitching”
For the dynamic antenna switching SRS, we have the following proposal 
Proposal 4 In Rel-17, consider to allow UE to indicate the preferred antenna switching configuration in terms of nTmR
SRS antenna switching for up to 8Rx
With the newly introduced and agreed antenna switching pattern, {1T6R, 1T8R, 2T6R, 2T8R, 4T8R}, and potentially 4T6R, new SRS resource set configuration can be needed. 
We have the following proposal 
Proposal 5 For the newly introduced and agreed antenna switching pattern, {1T6R, 1T8R, 2T6R, 2T8R, 4T8R}, and potentially 4T6R, in terms of SRS resource set configuration 
· For 2T8R: reuse existing 1T4R, but each SRS resource is configured with 2 port
· For 4T8R: reuse existing 1T2R, but each SRS resource is configured with 4 port
· For 1T6R, 1T8R, 2T6R, [4T6R], consider the fact that
· SRS might be configured in any symbol, instead of the last 6 symbols. But UE is not mandated to support SRS in any symbol 
· AP-SRS resource set can only be configured in a single slot
· The minimum gap Y in 38.214
SRS capacity and coverage enhancement
For SRS capacity and coverage enhancement, note that, Rel-16 positioning already introduce several enhanmcent such as 
· Flexible SRS location in any symbol in a slot which is also allowed by Rel-16 NR-U
· SRS Combo 8
· Up to 12 SRS symbols in repetition 
We have the following proposal 
Proposal 6 For SRS capacity and coverage enhancement, support 
· Scheme 2-0: Increase the number of repetition symbols in one slot
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 with the following proposals 
Proposal 1 For flexible AP-SRS slot offset indication
· The definition of available slot 
· First preference: Every slot is available slot from indication perspective 
· Second preference: At least, the available slot needs to be defined based on the TDD pattern configured by RRC or SI. 
· The reference slot definition 
· Reference slot is the slot with the triggering DCI
· The mechanism on DCI indication of t
· A new configurable field in DCI format 0_1, 0_2, 1_1, 1_2 for the AP-SRS slot offset. When this field is configured, UE ignores the RRC configured slot offset. 

Proposal 2 When DCI format 0_1 and 0_2 is used to trigger AP-SRS without data and without CSI, do not 
re-purpose unused fields in DCI format 0_1 and 0_2. 

Proposal 3 In Rel-17, support to configure a single SRS-ResourceSet with multiple usage simultaneously, especially the cases “codebook + antennaSwitching” and “nonCodebook + antennaSwitching”

Proposal 4 In Rel-17, consider to allow UE to indicate the preferred antenna switching configuration in terms of nTmR

Proposal 5 For the newly introduced and agreed antenna switching pattern, {1T6R, 1T8R, 2T6R, 2T8R, 4T8R}, and potentially 4T6R, in terms of SRS resource set configuration 
· For 2T8R: reuse existing 1T4R, but each SRS resource is configured with 2 port
· For 4T8R: reuse existing 1T2R, but each SRS resource is configured with 4 port
· For 1T6R, 1T8R, 2T6R, [4T6R], consider the fact that
· SRS might be configured in any symbol, instead of the last 6 symbols. But UE is not mandated to support SRS in any symbol 
· AP-SRS resource set can only be configured in a single slot
· The minimum gap Y in 38.214

Proposal 6 For SRS capacity and coverage enhancement, support 
· Scheme 2-0: Increase the number of repetition symbols in one slot
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