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1	Introduction
[bookmark: _Ref178064866]Essential corrections and capturing of agreements, for Rel-17 SRS are discussed and proposals are made. 
2	Discussion on remaining SRS issues
2.1 	On the issue of invalid SRS sequence lengths
The following was concluded during the RAN1#107-e meeting:
Conclusion
· No consensus to have further restriction on the number of RBs for RPFS in Rel-17.
· No introduction of new sequence length.
To the best of our knowledge, there is nothing in NR Rel-17 specification preventing the gNB from configuring an SRS resource with values of freqHopping (i.e., c-SRS, b-SRS, and b-hop) and transmissionComb that together with resource-block-level partial frequency sounding (RPFS) would lead to invalid sequence lengths (i.e., sequences that are not specified in Clause 5.2.2 of TS 38.211).
Hence, it is essential to introduce such restrictions in specifications.
To exemplify this issue, assume that freqHopping is configured such that   RBs, which implies that that the length of the SRS sequence according to the latest Rel-17 feMIMO CR of TS 38.211 [1] is , where  denotes the transmission comb and  denotes the partial-sounding factor. If  (i.e., if  and , or  and ), the resulting SRS sequence length is  samples, which is not a valid sequence length. Worse still,  and  results in  samples, which is not an integer.
To ensure that SRS configurations results in valid sequence lengths, we propose the following essential correction for Rel-17 feMIMO: 
[bookmark: _Toc95736670]Introduce a restriction in TS 38.214 that prohibit SRS configurations (specifically, combinations of frequency hopping (FH), transmission comb, and RPFS) that leads to invalid sequence lengths.
2.2 	On the issue of partial sounding for non-FH case
The latest Rel-17 feMIMO CR of TS 38.211 [1] includes the following editor’s note: “Editor’s note: the applicability of RPFS to the non-FH case is to be discussed in RAN1”. Addressing this editor’s note is essential for Rel-17 feMIMO.
According to the RAN1#107-e FL Summary #2 on SRS enhancements [2], the majority view is that RPFS should be supported for both the FH and the non-FH case. The arguments in [2] for not supporting RPFS for the non-FH case is that doing so offers no novelty compared to legacy frequency-hopping configurations. 
This argument is faulty. Indeed, configuring c-SRS and b-SRS b-hop(i.e., no FH) with RPFS factor  and RPFS hopping enabled, results in sounding 76 RBs in two hops of 38 RBs each. Such hopping is not supported in NR Rel-16 (note that 38 is not an integer multiple of 4, which is required in NR Rel-16). 
The claim that legacy specification can achieve the same pattern as RPFS for the non-FH case is incorrect. Hence, support for RPFS for non-FH introduces a novel feature in NR. 
Based on this observation, to ensure maximum applicability of RPFS, we propose the following:
[bookmark: _Toc95736671]Support RPFS for both FH and non-FH case.
It is also observed that that there is no specification impact to allow RPFS for non-FH case (besides removing the editor’s note).
2.4	Remaining issues for increased repetition and increased FH
It has been agreed that more than 4 (specifically, 8, 10, 12, and 14) SRS symbols, , with repetition factor, , such that  is an integer, can be configured in NR Rel-17. However, the latest Rel-17 feMIMO CR of TS 38.214 [3] does not reflect this agreement. Specifically, Clause 6.2.1.1 of TS 38.214 does not cover FH for the case  and/or . It is essential for Rel-17 feMIMO that Clause 6.2.1.1 of TS 38.214 is updated to support FH for  and/or , for both aperiodic and periodic/semi-persistent SRS, we therefore propose to:
[bookmark: _Toc95736672]Update Clause 6.2.1.1 of TS 38.214 to support FH for more than 4 SRS symbols and for repetition factor larger than 2.
2.3	Missing UE feature for SRS antenna switching
The following agreement from RAN1 is not captured in the current list of feature groups (FGs).
Agreement
For extension of aperiodic antenna switching SRS configurations for <=4Rx, support N=4 for 1T4R and N=2 for 1T2R/2T4R.
· The above extension is UE optional.
We propose to use per band indication. This is for information in this agenda item only, it is expected to be discussed in the UE feature agenda item.
[bookmark: _Toc95727192][bookmark: _Toc95736673]In UE feature discussions, add a new UE feature group FG 23-8-9 to capture the UE optional agreement on aperiodic SRS for 2 and 4 RX UEs. Use per band signaling. 

2.4 	Completion of handling aperiodic SRS collisions 
A remaining issue that needs to be clarified to avoid ambiguity between gNB and UE is the procedure when there are collisions of SRS. Hence, this is an essential correction for Rel-17 feMIMO.
If a trigger point contains multiple SRS resource sets, these sets may then have individual classification of available slots since an available slot is defined by
· An “available slot” is a slot satisfying there are UL or flexible symbol(s) for the time-domain location(s) for all the SRS resources in the resource set.
Hence, one slot may be classified as available for one triggered set but not the other triggered set. This can, lead to that two sets ends up in the same available slot. If this occurs, there is an ambiguity and UE behaviour is undefined. 
Therefore, a rule needs to be specified to determine which set should be transmitted and which should be dropped.
There are also cases when multiple sets have same usage, for example 1T8R, and these sets may have different interpretation of available slot and could end up colliding. In this case, the set with lowest set ID can be dropped (i.e. among sets with same usage). 
The most time-critical SRS usage is AS since it is used for DL CSI where MU-MIMO precoding may be based on the instantaneous channel (i.e., on the phase). Therefore, this usage should be prioritized when collisions occur. The least time sensitive SRS usage is the beam management as it doesn’t utilize the phase relations. Hence, we make the following priority proposal:
[bookmark: _Toc95736674]In case multiple triggered SRS resource sets collide, i.e., map to a potential transmission in overlapping OFDM symbols, set dropping applies based on priority where lower priority set is dropped. Priority is based on “usage” first and then based on lowest set ID (if they have same usage).  Here, antenna switching usage has highest priority and beam management has the lowest. 
[bookmark: _Toc54298463][bookmark: _Toc54360120][bookmark: _Toc54370428][bookmark: _Toc54370474][bookmark: _Toc54351681][bookmark: _Toc54354164][bookmark: _Toc54365760][bookmark: _Toc54369795][bookmark: _Toc54371471][bookmark: _Toc54371503][bookmark: _Toc54371535][bookmark: _Toc54372438][bookmark: _Toc54294537][bookmark: _Toc54298449]3	Conclusion
Based on the discussion and observations in the previous section, we propose the following:
Proposal 1	Introduce a restriction in TS 38.214 that prohibit SRS configurations (specifically, combinations of frequency hopping (FH), transmission comb, and resource-block-level partial frequency sounding (RPFS)) that leads to invalid sequence lengths.
Proposal 2	Support RPFS for both FH and non-FH case.
Proposal 3	Update Clause 6.2.1.1 of TS 38.214 to support FH for more than 4 SRS symbols and for repetition factor larger than 2.
Proposal 4	In UE feature discussions, add a new UE feature group FG 23-8-9 to capture the UE optional agreement on aperiodic SRS for 2 and 4 RX UEs. Use per band signalling.
Proposal 5	In case multiple triggered SRS resource sets collide, i.e., map to a potential transmission in overlapping OFDM symbols, set dropping applies based on priority where lower priority set is dropped. Priority is based on “usage” first and then based on lowest set ID (if they have same usage).  Here, antenna switching usage has highest priority and beam management has the lowest.
[bookmark: _In-sequence_SDU_delivery]
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