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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#106-e, the following agreement is reached [2]
	Agreement
Confirm the following WA:
For DCI indication of “t” in Rel-17 SRS triggering offset enhancement
· For both DCI that schedules a PDSCH/PUSCH and DCI 0_1/0_2 without data and without CSI request
· t is indicated by adding a new configurable DCI field (up to 2 bits)
· Applies only when there are multiple   candidate values of t configured
· No further enhancement to indicate “t” for DCI 0_1/0_2 without data and without CSI request at least when the new DCI field is configured

Agreement
Support start RB location (Noffset) hopping in different SRS frequency hopping periods for RPFS and at least periodic/semi-persistent SRS, where  Noffset  is the start RB index of the  RBs in the  RBs.
· For a given SRS transmission occasion,  , where khopping is same for all SRS occasions within a legacy FH period but changes across legacy FH periods, kF and PF are at least configured by RRC signaling (kF = {0, 1, …, PF-1}).
· Support at least one pattern for khopping in time domain, FFS detailed pattern
· Note: the legacy FH period is the period to sound the full SRS hopping bandwidth across the different subbands of  RBs each. 
· This start RB location hopping is enabled or disabled by RRC signaling.
· FFS whether MAC CE or DCI can be additionally used
· When this start RB location hopping is disabled, khopping is fixed to be 0 for all SRS symbols
· This start RB location hopping is UE optional.
· FFS whether start RB location hopping is also applicable on SRS occasion(s) within one FH period (e.g., when R>1) and/or on aperiodic SRS, if so, how

Agreement
For aperiodic xTyR antenna switching SRS, where xTyR is from {1T6R, 1T8R, 2T6R, 2T8R, 4T8R}, support all the non-zero integer values N<=N_max except N=1 for 1T8R 
· For each xTyR configuration, UE does not expect multiple SRS resource sets are configured or triggered in one slot
· UE does not expect that the OFDM symbols contained in one SRS resource set exceed UE capability on which OFDM symbols can be used for SRS taking guard period into account

Agreement
Support Opt. 2: Reference slot is the slot indicated by the legacy triggering offset.
· If DCI is transmitted in slot n, and k is the legacy triggering offset, reference slot is slot n+k.
· Note: the legacy triggering offset can be 0, if slotOffset is absent.

Conclusion
MAC CE for t value update in Rel-17 is not supported.

Agreement
For antenna switching SRS, support maximum one SRS resource set for periodic SRS and maximum 2 SRS resource sets for semi-persistent SRS.
· Note: the two SP-SRS resource sets are not activated at the same time
· For xTyR where y>4, if UE does NOT support this feature, support maximum one SRS resource set for periodic SRS and maximum one SRS resource set for semi-persistent SRS
· Applies for all supported xTyR where y<=8
· For each xTyR antenna switching (except for 4T6R if supported), each periodic or semi-persistent resource set contains y/x resources.
· This feature is UE optional: For UEs that do not support this feature, follow Rel-15 on the number of resource sets for periodic and semi-persistent SRS
 
Agreement
Support 4T6R SRS antenna switching in Rel-17.

Agreement
For RPFS SRS sequence generation, support 
· Alt 1: Generate length- ZC sequence.

Agreement
For SRS increased repetitions in Rel-17, support the following configurations, and no other values are supported.
· (N_symbol, R) = {(8, 1), (8, 2), (8, 4), (8, 8), (12, 1), (12, 2), (12, 3), (12, 4), (12, 6), (12, 12), (10, 1), (10, 2), (10, 5), (10,10), (14, 1), (14, 2), (14, 7), (14, 14)}
· Note: N_symbol SRS symbols are adjacent in a slot.

Agreement
· On the presence of guard symbols in Rel-17 for SRS antenna switching, down-select one of the following 
· Alt 1-0: Guard symbols are always-on, which is same as Rel-15
· Alt 1-1: Guard symbols are configurable subject to UE capability
· On whether to introduce guard symbols between SRS resource sets for antenna switching, down-select one of the following
· Alt 2-0: Do not introduce guard symbols between SRS resource sets, i.e., guard symbols only appears between SRS resources in a resource set
· Alt 2-1: Introduce guard symbols between two sets mapped to consecutive slots
· Note: Rel-15 guard period symbols are supported if none of the above enhancements is agreed

Agreement
For Comb-8 SRS in Rel-17, down-select one of the following in RAN1#106bis-e
· Alt 1: The maximum number of CSs for Comb-8 is 6
· Alt 2: The maximum number of CSs for Comb-8 is 12, and introduce a rule to restrict applicable CSs when SRS sequence is shorter than the maximum number of CSs




In this contribution, we provide our views on the Rel-17 FeMIMO SRS enhancement
AP-SRS triggering flexibility enhancement
In the last meeting, we agreed to introduce new DCI field to dynamically indicate the slot offset for AP-SRS. We  also agreed to allow DCI format 0_1 and 0_2 to trigger AP-SRS without AP-CSI and without data, following proposal address the remaining issue
Proposal 1 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 the last meeting, companies also discussed that when single DCI triggers multiple AP-SRS resource sets, if some AP-SRS resource sets collide in the same symbol, whether we should introduce any specific collision handling 

Proposal 2 When single DCI triggers multiple AP-SRS resource sets, if some AP-SRS resource sets collide in the same symbol, regarding collision handling
· Do not introduce special collision handling between different AP-SRS resource sets triggered by the same DCI 
· If any collision handling is specified, it is UE optional feature
SRS resource set with multiple usage 
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 may 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 use SRS-ResourceSet configured with usage = “antennaSwitching” for codebook based PUSCH scheduling
· This feature is RRC explicitly configured 
· This feature is optional with capability signalling for the UE
· FFS: when multiple SRS-ResourceSet are configured with usage = “antennaSwitching”
· FFS: when SRS-ResourceSet configured with usage = “antennaSwitching” contains more than 2 SRS-Resource

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 capacity and coverage enhancement
In the last meeting, we agreed on three solutions to enhance the SRS capability and coverage, we have the following proposing to address some of the remaining issues 
Proposal 5 For RB-level partial frequency sounding (RPFS), 
· For the number of SRS PRB, i.e.  , only support the number of SRS PRB supported by the current specification without RPFS

Proposal 6 For SRS with Combo 8, support maximum number of  cyclic shift of 6 

For RPFS, the other remaining issue is to determine the frequency hopping pattern , at least for periodic and semi-persistent SRS resource sets. We can adopt the similar design as the current SRS frequency hopping, i.e.,
· The frequency hopping is done with the same set step size  taken from {1} for PF=2 or {1, 3} for PF=4
More specifically 

Proposal 7 For RB-level partial frequency sounding (RPFS) with periodic and semi-persistent SRS, the pattern can be determined based on the equation below, 
· Step size is  {1} for PF=2 or {1, 3} for PF=4
· Other notions follow the 38.211

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 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 2 When single DCI triggers multiple AP-SRS resource sets, if some AP-SRS resource sets collide in the same symbol, regarding collision handling
· Do not introduce special collision handling between different AP-SRS resource sets triggered by the same DCI 
· If any collision handling is specified, it is UE optional feature

Proposal 3 In Rel-17, support to use SRS-ResourceSet configured with usage = “antennaSwitching” for codebook based PUSCH scheduling
· This feature is RRC explicitly configured 
· This feature is optional with capability signalling for the UE
· FFS: when multiple SRS-ResourceSet are configured with usage = “antennaSwitching”
· FFS: when SRS-ResourceSet configured with usage = “antennaSwitching” contains more than 2 SRS-Resource

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

Proposal 5For RB-level partial frequency sounding (RPFS), 
· For the number of SRS PRB, i.e.  , only support the number of SRS PRB supported by the current specification without RPFS

Proposal 6 For SRS with Combo 8, support maximum number of  cyclic shift of 6 

Proposal 7 For RB-level partial frequency sounding (RPFS) with periodic and semi-persistent SRS, the pattern can be determined based on the equation below, 
· Step size is  {1} for PF=2 or {1, 3} for PF=4
· Other notions follow the 38.211
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