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Introduction
In RAN #108, the Rel-20 WID of NR MIMO Phase 6 was approved [1]. In the approved WID, enhancement of SRS capacity and coverage is a part of RAN1 objectives.
	The detailed objectives are as follows:
RAN1:

1. On enhancing UL capacity and coverage, specify the following enhancements:
a. For SRS, reusing the legacy port numbering for SRS resource, comb design, SRS sequence, SRS power control, symbol-level dropping rules (when SRS collides with another UL signal), TCI/UL-spatial-relation frameworks, and SRS bandwidth configuration for SRS frequency hopping, with the maximum number of SRS resources per set following the legacy specification: 
· Multiple frequency-domain starting positions for SRS repetition symbols within each SRS frequency hop for RB-level partial frequency sounding 
· Note: On phase continuity, the applicable conditions and requirements from the legacy RAN4 spec for DMRS bundling should be retained as much as possible.
· Cross-slot SRS between one U slot and one adjacent S slot within a single SRS resource set 
· When used for one SRS with repetition, cross-slot SRS symbol mapping is limited to within one SRS resource, with a common timing advance (TA), a common UL spatial filter, and common transmit power for the SRS resource across the two consecutive slots 


This summary includes the following: 
· Summary of companies’ views on each of open issues raised by interested companies
· Observations and recommended proposals based on the summary of companies’ views
1. Issue 1: Multiple frequency-domain starting positions for SRS repetition symbols within each SRS frequency hop for RB-level partial frequency sounding
Open issues on multiple frequency-domain starting positions for SRS repetition and company views are summarized below. 
	#
	Issue
	Companies’ views

	1-1
	Consecutive mapping (Alt-1) vs. non-consecutive mapping(Alt-2)
	· Alt-1(8): MTK, ZTE, SS, Xiaomi, Sharp, Sony, QC, LGE
· Alt-2(14): IDC, HW, OPPO, N, DCM, Google, TCL, NEC, Rakuten, Honor, Panasonic, China telecom, Spreadrum, NEC
· Both Alt-1 & 2 (6)
· Support: E (without introducing separate UE capabilities), Apple, Lenovo, ETRI, HW, MTK
· Support only one alternative(2): vivo, OPPO

	1-2
	Generation of intra-repetition hopping patterns
	Discussed at least by the following companies:
vivo, HW, ZTE, N, DCM, E, China Telecom, SS

	1-3
	Enabling RPFS start RB index hopping across multiple legacy SRS frequency hopping periods and intra-repetition hopping for SRS repetition symbols within each SRS frequency hop simultaneously 
	  
Support enabling legacy (i.e., {0, 2, 1, 3}) RPFS start RB index hopping across multiple legacy SRS frequency hopping periods and intra-repetition hopping for SRS repetition symbols within each SRS frequency hop simultaneously.
· MTK, SS, Spreadtrum, Sony, Fujitsu
· At least for PF = 4 and K = 2: ETRI, CATT
· Only for PF =4 and K=2: Xiaomi

Support to introduce start RB hopping with new patterns
· HW: {0, 1, 2, 3} when  and .
· E: {0, 1, 2, 3}
· DCM: {0, 1, 0, 1} when  and .
· Xiaomi: {0,1} when  and 

Support start RB hopping across different SRS FH periods for intra-repetition hopping, where:
· For PF=K=2 or 4, start RB hopping across different SRS FH periods is determined by pseudo random sequence.
· For PF=4 and K=2, start RB hopping in each SRS FH period group including two adjacent periods is used to probe all subbands, and start RB hopping across different SRS FH period groups is determined by pseudo random sequence.
· ZTE

Simultaneously enabling intra-repetition hopping and RPFS start RB index hopping is not supported.
· vivo, OPPO, N, QC

	1-4
	Phase continuity 
	ZTE: Study the events which may cause phase continuity not to be maintained for intra-repetition hopping for SRS repetition symbols within each SRS frequency hop.

SS: 
· RAN1 concludes that if requirement of DMRS bundling is fully reused per WID, then the phase continuity is not maintained.
· Introduce a separate UE capability whether phase continuity is satisfied during enhanced RPFS hopping within SRS repetition.

QC:
For SRS RB-level partial frequency hopping enhancements, for phase coherence requirement over symbols, fully reuse existing RAN4 requirement on DMRS bundling specified in Clause 6.4.2.5 of TS 38.101-1.
· Particularly, phase coherence over SRS symbols is not required when RB position changes.

DCM, Sony, Transsion Holdings, Sharp:
Send LS to RAN4 to study the condition/requirement on maintaining phase continuity across K frequency positions within a frequency hop. 

	1-5
	Other issues
	Nokia, NEC:
· Support intra-repetition hopping for any combination of R and K values



Companies are encouraged to show views/comments/suggestions in the following tables.

P1-1: Starting position pattern 
Round 1

Working Assumption:  (RAN1 #122bis)
For intra-repetition hopping for SRS repetition symbols within each SRS frequency hop, support Alt-2:
· when PF=K=2, select at least one of the following basic patterns:
· Alt 1 (consecutive mapping): {0,…,0,1,…,1}
· Alt 2 (non-consecutive mapping): {0,1,,…,0,1}
· when PF=4 and K=2, down select from the following basic patterns:
· Alt 1 (consecutive mapping):{0,…,0,2,…,2}
· Alt 2 (non-consecutive mapping): {0,2,…,0,2}
· when PF=K=4, down select from the following basic patterns:
· Alt 1 (consecutive mapping): {0,…,0,2,…,2,1,…,1,3,…,3}
· Alt 2 (non-consecutive mapping): {0,2,1,3,…,0,2,1,3}


	Company
	Input

	Mod
	Please share your views on the above WA and feel free to update the following list.

Positions of companies updated as follows.

· Alt-1(9): MTK*, ZTE, SS, Xiaomi, Sharp, Sony*, QC*, LGE, China Telecom
· Alt-2(16): IDC, HW*, OPPO, N, DCM, Google, TCL, NEC, Rakuten, Honor, Panasonic, Spreadrum, NEC, China Unicom, Tejas*, Futurewei
· Both Alt-1 & 2 (9)
· Support: E (without introducing separate UE capabilities), Apple, Lenovo, ETRI, HW, MTK, QC, Sony, Transsion
· Support only one alternative(2): vivo, OPPO
· Note: The company that prefers one Alt but can also live with both is marked with an asterisk(*).

	OPPO
	We support to confirm the working assumption. Specifically, we do not think phase continuity would be an issue for the WA. 

	ZTE
	Regarding whether/how to down-select Alt.1 vs Alt.2 for the case of R>K, we do believe the assumption of phase continuity needs to be clarified first, it is crucial to both interpolation performance (as justified in RP-252936 as follows) and repetition gain that derived from intra-repetition hopping for SRS repetition symbols with R>K.

[bookmark: OLE_LINK72][bookmark: OLE_LINK73]... Second, RB-level partial-frequency sounding has been introduced in Rel-17 NR to increase SRS capacity and coverage with higher power density. However, when a UE supports SRS frequency hopping with RB-level partial-frequency sounding, only a single frequency-domain starting position is possible within each SRS frequency hop, where channel interpolation cannot be used in such configuration. To enhance the SRS channel estimation accuracy and diversity gain with channel interpolation, it is beneficial to facilitate multiple frequency-domain starting positions in respective time-domain symbols within each SRS frequency hop.

As per the statement in WID that “Note: On phase continuity, the applicable conditions and requirements from the legacy RAN4 spec for DMRS bundling should be retained as much as possible.”, it can assume UE may or may NOT be able to maintain phase continuity among different partial subbands for the enhanced intra-repetition hooping, according to the existing RAN4 requirements as following excerpts in TS 38.101-1/2. In essence, RB allocation changes between UL transmissions may lead to PSD/power inconsistency, and then result in phase continuity is lost (Cf. R4-2100889).
[bookmark: _Toc183182481][bookmark: _Toc193193884][bookmark: _Toc176611485][bookmark: _Toc187239022][bookmark: _Toc193191936]6.4.2.5/6	Phase continuity requirements for DMRS bundling
<Unrelated parts are omitted>
The above requirements are applicable when all the following conditions are met within the measurement time window.
-	RB allocation in terms of length and frequency position does not change, and intra-slot and inter-slot frequency hopping is not activated.
<Unrelated parts are omitted>


Consequently, the feasibility/applicability of interpolation performance and repetition gain can be discussed in two complementary scenarios as follows:
· Scenario-1: UE is NOT able to maintain phase continuity (the existing RAN4 requirements) 
· If channel response correlation among different partial subbands does NOT exist, interpolation can NOT be  performed in gNB side anyways due to the broken phase continuity as well as uncorrelated channel response, and one (maybe only) way is rather to perform extrapolation to estimate channel response of the given subband. 
· If channel response correlation among different partial subbands exists, it seems meaningless to enable the enhanced intra-repetition hopping since extrapolation based on legacy RPFS with a single partial subband can perform similar well and even better to estimate channel response of the given subband, where repetition gain can be fairly obtained by more repetition symbols allocated in the same frequency location.
· Although it seems no feasibility/applicability for interpolation in this case, repetition gain derived by Alt.1 in R/K>1 symbols may be beneficial to improve channel estimation accuracy of extrapolation, e.g., more than one partial subband can be used to uniformly extrapolate all partial subbands, when compare to legacy RPFS is just to extrapolate one single partial subband to all partial subbands.
· Scenario-2: UE is able to maintain phase continuity (potential new RAN4 requirements)
· If channel response correlation among different partial subbands does NOT exist, interpolation can be expected to outperform over extrapolation in gNB side. Consequently, Alt.1 is even to Alt.2 in terms of interpolation performance, repetition gain, multiplexing capacity, UE/gNB power consumption, etc. One may argue that Alt.2 is beneficial to Rx beam switching for HBF in gNB side. However, we fail to see such benefit due to 1) Rx beam switch delay for HBF in gNB side is quite small (i.e., within CP), 2) interpolation of each Rx beam can be separately performed in different hopping periods, rather than in different R/K repetition symbols.
· If channel response correlation among different partial subbands exists, extrapolation can perform evenly to interpolation in gNB side, much less Alt.1 or Alt.2 is utilized.
In light of above, it seems the necessity of the enhanced intra-repetition hopping is quite trivial. The potential value we can assess is only repetition gain by Alt.1 for Scenario-1 of extrapolation.

	NEC
	Support to confirm the WA.

	Samsung
	We support Alt-1.
In the last meeting, we think that at least two points were wrongly assessed and considered (even from us).
Hence, we would like to clarify a bit.
1. Phase continuity (@ZTE: Thank you very much for detail explanation, which we fully agree).
· In the last meeting, atmosphere during the discussion was that phase continuity doesn’t matter and easily maintained by UE, which is not true. Note that not all UEs can maintain phase continuity.
· With the Note in WID, it is obvious that Since RAN1 fully reuses RAN4 requirement for phase continuity as much as possible, then if partial SB is changed by intra-repetition hopping, the basic assumption is that phase continuity cannot be maintained for intra-repetition hopping.
· Then, by Alt-2, especially if R is increased, since the number of phase change (e.g., partial SB index: 0->2->0->2->…for every symbol) is increased as well, combining gain from gNB side within same partial SB location would be degraded, but Alt-1 still can achieve repetition gain among consecutive symbols.
· Hence, if there is no phase continuity among partial SBs, Alt-1 is better.

2. UE multiplexing
· In the last meeting, the main argument from Alt-2 proponents was that Alt-2 is beneficial for UE multiplexing. But this is not always true.
· Case 1) If different UEs are multiplexed into different partial SBs, and if UE multiplexing is among R20 UEs (supporting intra-repetition hopping), then Alt-2 is better, but even by Alt-1, different UEs are multiplexed into same partial SBs but different cyclic shift and/or comb-offset. If someone says that same partial SBs but different cyclic shift and/or comb-offset may have performance degradation, then another multiplexing case can be considered as below.
· Case 2) UE multiplexing between R20 UEs and legacy UEs. Since legacy cannot support intra-repetition hopping and Alt-1 is consecutive mapping within a certain partial SB, so other legacy UEs configured with repetition factor as smaller than or equal to R/K can be multiplexed together during consecutively mapped symbols. However, for Alt-2, only legacy UEs with repetition factor =1 can be multiplexed. Note that there are some arguments that same partial SBs but different cyclic shift and/or comb-offset may have performance degradation, Alt-2 may have performance degradation when R20 UEs and legacy UEs are multiplexed in the same partial SBs. Hence, it this sense, Alt-1 is better.
· It is obvious that there should be much more legacy UEs rather than R20 UEs, we believe that Case 2) above should happen much more than Case 1).
· Hence, Alt-1 is better in terms of UE multiplexing.

Regarding discussion on these schemes, as ZTE mentioned, we agree that phase continuity issue should be discussed first.

	LGE
	Similar view as ZTE and Samsung. Support Alt-1(Consecutive mapping).

	Huawei, HiSilicon
	Support Alt-2 and can live with both.

	vivo
	Only support one alternative. And if majority support Alt-1, then we are fine.

	Sharp
	Before the confirmation of the working assumption, we should send an LS to RSN4 to ask whether both phase continuity and power consistency can be kept if the intra-repetition hopping happens. We are not sure if the condition for DNRS bundling can be reused for SRS transmission because the sub-band hopping like SRS partial sounding is not supported for PUSCH.

	MediaTek
	We prefer Alt1 and can live with both.

	NTT Docomo
	Support confirming the WA.

	InterDigital
	Confirm the working assumption, however, we would be ok to support both alternatives.
In our perspective, both alternatives have their own pros and cons, and neither is perfect. 

	Qualcomm
	If we go with only one alternative, we support Alt-1 (consecutive symbols).

Besides, we don’t have issue on supporting both configurable. – Please also count us there.


	China Unicom
	Support to confirm the WA considering the following benefits of Alt-2:
a)    When SRS partial dropping happens, non-consecutive mapping can ensure there still exists different frequency-domain starting positions, which facilitates channel interpolation/joint channel estimation
b)      Non-consecutive mapping requiring less analog beam switching under HBF architecture is more friendly to gNB implementation

	Sony
	Regarding Alt 1 versus Alt 2, we prefer Alt 1 (for the reasons given above by ZTE and Samsung and further elaborated in our contribution, i.e., improved coexistence with legacy devices and superior performance under phase discontinuities). However, we can also live with both alternatives. In our view, Alt 1 is better suited for early deployments, in which legacy UEs dominate, and Alt 2 may work better in mature deployments, in which the majority of UEs are Rel 20-capable. Thus, both alternatives may be useful in different conditions.

	Mod
	Positions of interested companies are updated in the first row of this table. Please feel free to update, if your view is not captured correctly.

	Nokia
	Support Alt 2, confirm working assumption.
1) Regarding to legacy multiplexing, there are several ways to avoid the problem. For example, for legacy and rel-20 UEs, different the frequency hopping band (offset) can be configured for avoiding collision without any loss of the performance. Also, even with Alt 1, only some case can be solved. If legacy UE support R=4 while Rel-20 with K=2 and R=4, they cannot be multiplexed with the same location. 
2) Phase continuity: Regarding to ZTE’s point, we don’t need to apply PUSCH DMRS bundling requirement for SRS. The exact phase continuity is necessary for demodulation purpose. We are pursuing the frequency diversity gain for CQI and PMI derivation. 
 

	Lenovo
	We support both Alts for that the NW can configure either of them.

	Xiaomi
	We support Alt.1 due to the combination gain for coverage enhancement if only one alternative is supported. But we are fine that both alternatives are supported considering their pros and cons. 

	China Telecom
	Our preference is Alt 1 if only one Alt is to be chosen, although the figures in our contribution are based on Alt 2 since it is the working assumption. Besides the reason given above by ZTE and Samsung, Alt 1 reuses the legacy principle of frequency hopping for many channels, e.g. repetitionFactor R for SRS is mapped to consecutive symbols, pusch-FrequencyHopping-Interval is mapped to consecutive slots…

	Spreadtrum
	Support Alt.2.

	Google
	Support confirming the WA. 

	TCL
	We prefer Alt2.

	ETRI
	We support both Alts, with NW configuring either one based on its preference.
We believe that both alternatives can avoid coexistence problems among only Rel-20 UEs or between legacy and Rel-20 UEs by configuring different start RB indices even within the same subband or by configuring different frequency hopping subbands. 
Regarding the extrapolation argument by ZTE, we think that extrapolation may not work well for large partial subbands, while small partial subbands (e.g., 1 RB or 2 RBs) may be better utilized for interpolation and/or joint channel estimation if phase continuity holds, which would be easier than the case with large partial subbands.

	Transsion
	We can support both alternatives since  both alternatives have their own pros and cons.

	ZTE2
	@Nokia: Thanks for your follow up of phase continuity. To our understanding, we fail to see the difference of channel estimation between DMRS-basis and SRS-basis, where interpolation or extrapolation needs to be implemented among different frequency locations based on the assumption of phase continuity maintained by UE.

@ETRI: Thanks for your follow up of phase continuity. Regarding your comment as “... we think that extrapolation may not work well for large partial subbands, ... if phase continuity holds, ...”, I think it is under the aforementioned Scenario-2. If so, I actually agree the assessment that interpolation may outperform over extrapolation in gNB side if channel response correlation exists, and then Alt.1 is even to Alt.2 in this specific case. Hope we are discussing the same thing.

	Tejas
	Support Alt 2 aligned with the confirm working assumption. However, considering the benefits and varied use cases, we are okay to support both Alts.


	CEWiT
	We support Alt 1. We feel that phase continuity will be lost in the case of Alt 2 and along with it the repetition gain. Hence, we feel that it’ll be beneficial to support Alt.1 which offers phase continuity.

	Futurewei
	Support confirming the working assumption. We support Alt2 and we are also fine with both Alt1 and Alt2. The key advantage of Alt2 is that it works better with NW HBF than Alt1, which is an important practical use case at least for above 2 GHz and allows SRS repetition to be utilized in a different way at the NW than legacy SRS simple combining at the NW. The NW may decide which alternative works best depending on whether/how it operates with HBF.

	Panasonic
	Support to confirm the WA.



Conclusion:
There is no consensus to support the intra-repetition hopping for SRS repetition symbols within each SRS frequency hop when R>K.
The Working assumption is not confirmed.
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P1-2: Generation of intra-repetition hopping patterns
Round 1
Proposal 1-2: Modify the frequency offset for RPFS (e.g. ) to support starting positions hopping within a hop across repetition symbols: , where
·  is given by higher-layer parameter if configured, otherwise 
· the value of  is discussed separately 
·  is depended on the pattern for multiple frequency-domain starting positions across SRS repetition symbols within each SRS frequency hop
The value of  as a function of , , and .
	
	
	

	
	
	
	

	0
	0
	0
	0

	1
	1
	2
	2

	2
	0
	0
	1

	3
	1
	2
	3


·   is given by higher-layer parameter
·  is the intra-repetition hopping counter configured by higher-layer parameter to determine the number of OFDM symbols before the starting position is updated
· consecutive mapping (if supported) can be configured by setting  
· con-consecutive mapping (if supported) can be configured by setting 

	Company
	Input

	Mod
	Please share your views on the above proposal.

	OPPO
	We are general fine with the proposal (typo: con-consecutive-> non-consecutive). However, considering there is no conclusion on P1-3, we propose additional FFS below:

· FFS whether both  and could be non-zero value

	ZTE
	It seems to be up to sepc editor (e.g., 38.211) on how to capture the endorsed patterns, we don’t see the necessity of this discussion at the current stage.

	Fujitsu
	For the third sub-bullet, it seems that  should be .
For the fifth sub-bullet, in our view, it would be more straightforward to use . In this way,  is associated with K frequency-domain starting positions and the meaning is clearer. Correspondingly, in the table,  only takes value 0 or 1 when K=2.

	NEC
	Fine with the proposal.

	Samsung
	This issue can be discussed later.

	Huawei, HiSilicon
	Prefer to postpone until the P1-1/1-3 relevant discussion converges.

	vivo
	(1) What is the meaning of ‘’ ? We don’t find it in the formula or the table.
(2) Regarding ‘’, 
a.  ‘’ should not be ‘configured by higher-layer parameter’, as it is obtained by the formula.
b. Defining ‘’ is not needed, as only one of consecutive pattern and non-consecutive pattern is support.
(3) The quantity ‘s’ for ‘ports8tdm’ should be considered. 
Therefore, the following modification is made.

Proposal 1-2: Modify the frequency offset for RPFS (e.g. ) to support starting positions hopping within a hop across repetition symbols: , where
·  is given by higher-layer parameter if configured, otherwise 
· the value of  is discussed separately 
·  is depended on the pattern for multiple frequency-domain starting positions across SRS repetition symbols within each SRS frequency hop
The value of   as a function of , , and .
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·   is given by higher-layer parameter
·  is the intra-repetition hopping counter if consecutive mapping is supported; 
 is the intra-repetition hopping counter if non-consecutive mapping is supported.

·  is the intra-repetition hopping counter configured by higher-layer parameter to determine the number of OFDM symbols before the starting position is updated
· consecutive mapping (if supported) can be configured by setting  
· con-consecutive mapping (if supported) can be configured by setting 


	Sharp
	For TDMed 8Tx, 8 SRS ports are distributed across s=2 consecutive symbols. Therefore,  should be  for consecutive mapping and  for non-consecutive mapping.
Additionally, we’d like to discuss the value of  in the same proposal. For example, when  and ,  is   for hopping period#1,  for hopping period#2,  for hopping period#3, and  for hopping period#4 because the legacy . However, in this case, the interpolation cannot be improved between two hopping periods because the same RB starting position does not change. Therefore, when  and , and if ,  should be .

	MTK
	We can leave it to spec editor 

	NTT Docomo
	(1) we would like to clarify that kF can be provided by legacy RRC parameter StartRBIndex, new RRC parameter is not needed. We suggest following update on the first sub-bullet:
·  is given by legacy higher-layer parameter StartRBIndex if configured, otherwise 
(2) similar view as Vivo that k_rep should be  k_IRH.
(3) since , when PF=2, the candidate values of  are 0 and 1, i.e., in the table, for PF=2 K=2 case, the  for  = 2 or 3 should be N/A.
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	Rakuten
	We agree in principle with Vivo’s proposed rectification. However, we would prefer to review the discussion only after P1-1 has been resolved.

	Qualcomm
	OK in general.
	
As pointed out by other companies, seems there is a typo in the 3rd bullet:   	

	Sony
	Generally fine. Also good to incorporate Docomo’s amendments. Additionally, a clarification that  runs from  to  would be needed. As commented by others, this issue can be discussed after P1-3 has been resolved.

	Apple
	Okay in principle. But this seems to be editor’s job.

	Mod
	Regarding how to capture the RPFS patterns to support starting position hopping within a hop across repetition symbols, if majority companies think we can leave this issue to the editor or we don’t need to discuss it before reaching consensus on P1-1, we can postpone the discussion here. However, as in the last meeting, we agreed to further study how the exact patterns are deduced from the basic patterns, maybe we can focus on the parameter KF first.

Proposal 1-2: The exact patterns of starting position hopping within a hop across repetition symbols are deduced from the basic patterns by applying parameter :
·  is given by legacy higher-layer parameter StartRBIndex if configured, otherwise 

	Nokia
	Before the detail equation, we first need to discuss if any limitation in R with given K and Pf. But, we support any R value regardless of K/PF. 
We can discuss it later. 

	Lenovo
	The details can be discussed later and how to capture it is up to editor.

	Xiaomi
	We share similar view with other companies that we can leave this issue to editor. We are fine the updated proposal by FL to clarify the parameter KF first.  

	China Telecom
	We also prefer to use  to represent clearly that the frequency-domain starting positions number is K. 
The mapping table for  to can be the same as the current mapping table between  and  in the spec without K as a function. 
The ‘ports8tdm’ case should also be considered.

Regarding the updated Proposal 1-2, since the value of  is also applied to the basic patterns, “at least” is suggested to be added:
The exact patterns of starting position hopping within a hop across repetition symbols are deduced from the basic patterns by applying at least parameter 

	TCL
	We support the updatad proposal by FL, and prefer to postpone the discussion until reaching a consensus on P1-1. 


	Mod
	Proposal 1-2: To deduce the exact patterns of starting position hopping within a hop across repetition symbols, parameter   is given by legacy higher-layer parameter StartRBIndex if configured, otherwise 

	ETRI
	Support the FL's latest update on Proposal 1-2 with correcting a typo marked in RED.
We can discuss later how to capture the exact patterns derived from the basic patterns.

	Transsion
	Fine with the proposal.

	CEWiT
	We are ok with the proposal

	[bookmark: OLE_LINK28]Futurewei
	We are fine with the updated Proposal 1-2. Maybe it is clearer if something like ‘FFS: How the starting position hops within a frequency hop across repetition symbols based on ’ is added.



Round 2

	Company
	Input

	Mod
	According to inputs of interested companies in the first-round discussion, some companies showed their concerns on discussing formulation at this stage. So, in the following proposal, we can focus on the exact patterns. If we can reach consensus on them, how can the exact patterns be captured in spec is up to the editor

Please provide your views on the following proposal.

Proposal 1-2: For  , the following exact patterns of starting position hopping within a hop across repetition symbols can be supported
· {0, 1} and {1, 0} when 
· {0, 2}, {1, 3}, {2, 0} and {3, 1} when   and 
· {0, 2, 1, 3}, {1, 3, 2, 0}, {2, 0, 3, 1} and {3, 1, 0, 2} when 

	ETRI
	OK in general. We suggest to the following update to clarify from where the exact patterns are deduced: 

Proposal 1-2: For  , the following exact patterns of starting position hopping within a hop across repetition symbols can be supported for a given PF and K, as derived from start RB index in legacy RPFS and the corresponding basic pattern: 
· {0, 1} and {1, 0} when 
· {0, 2}, {1, 3}, {2, 0} and {3, 1} when   and 
· {0, 2, 1, 3}, {1, 3, 2, 0}, {2, 0, 3, 1} and {3, 1, 0, 2} when 

	Fujitsu
	Support. We also support the FL’s previous proposal such as “parameter   is given by a higher-layer parameter StartRBIndex if configured”, which describe how to deduce the exact pattern.

	NTT Docomo
	Support.

	ZTE
	Support.

	Xiaomi
	Fine. Wew also think the updated Proposal 1-2, i.e.,to deduce the exact patterns of starting position hopping within a hop across repetition symbols, parameter   is given by legacy higher-layer parameter StartRBIndex if configured, otherwise , is a more general way.

	Sony2
	We prefer Proposal 1-2 from Round 1, but are okay to support the current formulation if companies would like to go step by step. 

	Ericsson
	We prefer the original proposal, which is clearer, but we can be fine to leave the details up to editor if that is the preference of the group. However, we think Proposal 1-2 does not clearly describe the exact hopping pattern and does not provide much further detail beyond the basic pattern. Specifically, it is not clear how to configure UE, e.g., with one of {0, 2, 1, 3} {1, 3, 2, 0}. Similar to Fujitsu and other companies, we think the different starting positions should be determined by legacy parameter 

	
	



Round 3

	Company
	Input

	Mod
	Please provide your preference/suggestions to this issue.

Proposal 1-2 (version 1): To deduce the exact patterns of starting position hopping within a hop across repetition symbols, parameter   is given by legacy higher-layer parameter StartRBIndex if configured, otherwise 

Proposal 1-2 (version 2): For  , the following exact patterns of starting position hopping within a hop across repetition symbols can be supported for a given PF and K, as derived from start RB index in legacy RPFS and the corresponding basic pattern: 
· {0, 1} and {1, 0} when 
· {0, 2}, {1, 3}, {2, 0} and {3, 1} when   and 
· {0, 2, 1, 3}, {1, 3, 2, 0}, {2, 0, 3, 1} and {3, 1, 0, 2} when 
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P1-3: Enabling RPFS start RB index hopping across multiple legacy SRS frequency hopping periods and intra-repetition hopping for SRS repetition symbols within each SRS frequency hop simultaneously
Round 1
Proposal 1-3: For PF=4 and K=2, support enabling RPFS start RB index hopping across multiple legacy SRS frequency hopping periods and intra-repetition hopping for SRS repetition symbols within each SRS frequency hop simultaneously. Down select one of the following alternatives:
· Alt 1: support legacy starting RB hopping pattern {0, 2, 1, 3}
· Alt 2: support new starting RB hopping pattern {0, 1, 0, 1}
· Alt 3: start RB hopping in each SRS FH period group including two adjacent periods is used to probe all subbands, and start RB hopping across different SRS FH period groups is determined by pseudo random sequence.

	Company
	Input

	Mod
	Please share your views on the above proposal.

	OPPO
	Firstly we don’t think it is beneficial to support both features simultaneously. If the combination is considered only for PF=4 and K=2, Alt 2 seems more reasonable.

	ZTE
	Support and we prefer Alt 3.

In legacy, start RB hopping was supported to RPFS across different SRS FH periods for purposes of (i) sounding all partial subbands and (ii) interference randomization. Likewise, it is also needed to support the same mechanism for intra-repetition hopping for the same purposes.
· For purpose (i), only half of all subbands can be sounded when PF=4 and K=2. To sound all subbands as fast as possible, start RB of the second one of the two adjacent SRS FH periods should be the remaining positions from the first SRS FH period. For example, if the sounded subbands in first one of the two adjacent SRS FH period is based on pattern {0,2}, then start RB of the second SRS FH period should be one of {1,3}.
· For purpose (ii), it is worthwhile to reuse the same legacy mechanism of cyclic shift hopping, comb offset hopping, group hopping and sequence hopping, i.e., the hopping pattern is determined by pseudo random sequence as specified in TS 38.211.  For PF=4 and K=2, start RB hopping in each SRS FH period group including two adjacent periods is to sound all subbands, and start RB hopping across SRS FH period groups is determined by the pseudo random sequence. In this way, different initial values of the pseudo random sequence can be configured different for different UE groups in a samecell or different UEs in different cells. Since the diversity of collision pattern between SRSs of these UEs increases, the interference of SRSs of these UEs can be reduced compared with the legacy, where two UEs collides all times if they collide at one time and the hopping pattern with a same starting value are same for all UEs in all cells.

Besides, for the above purpose (ii), we think this feature is also needed for PF=K=2/4.

	Fujitsu
	In our view, the starting RB hopping pattern {0, 1, 2, 3} is preferred. 

	NEC
	Support the proposal.

	Samsung
	At least we don’t see the necessity on Alt-2. We slightly prefer Alt-1 which can be aligned with legacy starting RB hopping pattern.

	Huawei, HiSilicon
	Before discussing whether to introduce more suitable patterns/mechanism under R20 context, we suggest to first align companies’ understanding regarding whether simultaneous enabling of R17 RPFS start RB index hopping and R20 intra-repetition hopping, the natural potential consequence if UE supports both features, should be limited or not. 

Updated Proposal 1-3-1: The R17 RPFS start RB index hopping across multiple legacy SRS frequency hopping periods and intra-repetition hopping for SRS repetition symbols within each SRS frequency hop cannot be simultaneously enabled.
 
Updated Proposal 1-3-2: For PF=4 and K=2, support enabling RPFS start RB index hopping across multiple legacy SRS frequency hopping periods and intra-repetition hopping for SRS repetition symbols within each SRS frequency hop simultaneously. Down select one of the following alternatives:
· Alt 1: support legacy new starting RB hopping pattern {0, 2, 1, 3}{0, 1, 2, 3}
· Alt 2: support new starting RB hopping pattern {0, 1, 0, 1}
· Alt 3: start RB hopping in each SRS FH period group including two adjacent periods is used to probe all subbands, and start RB hopping across different SRS FH period groups is determined by pseudo random sequence.

	vivo
	Not support.
(1) The motivation of R20 intra-repetition SRS hopping is to rapidly acquire the channel across each PRB, such as acquire the channel information on each PRB in a single frequency hopping cycle via coherent interpolation/combination between intra-repetition hops. In contrast, RPFS start RB index hopping is designed for long-term channel sounding, traversing the bandwidth over multiple hopping cycles. These distinct use cases show that there is no clear motivation for simultaneously enabling.
(2) The benefit of interference randomization from combining 2 features is uncertain. Legacy interference randomization relies on dynamic parameters derived from a randomization operation per symbol. However, the RPFS start RB index hopping follows a deterministic pattern, which does not provide the same level of randomizing effect.
(3) For PF=4 and K=2, if enabling RPFS start RB index hopping simultaneously, the gNB can only obtain the channel of each frequency via 2 or more hopping period. However, if the motivation is to obtain the channel of each frequency, gNB can configure PF=4 and K=4 instead, and can acquire a complete channel faster. 

	Sharp
	Support Alt 2.

	NTT Docomo
	We support these two features can be enable simultaneously, and open to discuss the alternatives of the new start RB hopping pattern. 

	InterDigital
	Not support, same view as vivo.


	Rakuten
	We have not observed any advantage in enabling both RPFS start RB index hopping across multiple periods and intra-repetition hopping, even with PF=4 and K=2. Nevertheless, we remain open to further discussion.

	Qualcomm
	Not support any of the three alternatives.
· Alt 1 gives pattern over periodicities like {[0,2,0,2],[2,0,2,0],[1,3,1,3],[3,1,3,1]} – we don’t see necessity to change [0,2,0,2] pattern over periodicities – if the purpose is to hop all RBs, simply config K=PF (as pointed out by vivo);
· Alt 2 should be out of scope (changing Rel-17 RPFS);
Alt 3 does not sound clear/ready to us.	

	Sony
	In our understanding, being able to enable the two features simultaneously is essential to guarantee coexistence with legacy UEs. Consider for example the following situation:
[image: ]
If the Rel-20 UE does not apply SRS frequency hopping across multiple periods, i.e., the Rel-17 RPFS feature, and the Rel-17 UE does, then the patterns of the two UEs eventually collide. To avoid the patterns colliding, and thus enable coexistence with legacy UEs, all the UEs must apply the same pattern for SRS frequency hopping across multiple periods, as illustrated by the following figure:
[image: ]

Furthermore, this is necessary also for , , and for , . We therefore support the following proposal:

Proposal 1-3: For PF=4 and K=2, sSupport enabling RPFS start RB index hopping across multiple legacy SRS frequency hopping periods and intra-repetition hopping for SRS repetition symbols within each SRS frequency hop simultaneously. Furthermore, the following start RB index hopping patterns shall be used:
· For PF=2 and K=2, the pattern {0, 1} is used.
· For PF=4 and K=2, the pattern {0, 2, 1, 3} is used.
· For PF=4 and K=4, the pattern {0, 2, 1, 3} is used.
Down select one of the following alternatives:
· Alt 1: support legacy starting RB hopping pattern {0, 2, 1, 3}
· Alt 2: support new starting RB hopping pattern {0, 1, 0, 1}
Alt 3: start RB hopping in each SRS FH period group including two adjacent periods is used to probe all subbands, and start RB hopping across different SRS FH period groups is determined by pseudo random sequence.

	Apple
	We are okay. Alt 1 is baseline if we need to support both at the same time

	Nokia
	We don’t see the clear benefit of the proposal. What is the main use case? There is no relation between channels in the different hopping bandwidth. 

	Lenovo
	Not support. Agree with vivo.

	Xiaomi
	We support both features, i.e., simultaneous enabling of R17 RPFS start RB index hopping and R20 intra-repetition hopping across multiple legacy SRS frequency hopping periods, can be supported so that all subband channel could be sounded in the limited SRS hopping periods, e.g., two SRS hopping periods. Regarding config K=PF to sound all subannd channel, the repetition gain will be degraded compared to K=2 for PF=4.
To the FL, added our proposed hopping pattern to the summary part. 
For PF=4 and K=2, we think the pattern should be {0,1} is sufficient to sound all subband across two SRS hoping periods. Thus, the proposal is revised with this alternative as below to further discuss. Thanks.
Proposal 1-3: For PF=4 and K=2, support enabling RPFS start RB index hopping across multiple legacy SRS frequency hopping periods and intra-repetition hopping for SRS repetition symbols within each SRS frequency hop simultaneously. Down select one of the following alternatives:
· Alt 1: support legacy starting RB hopping pattern {0, 2, 1, 3}
· Alt 2: support new starting RB hopping pattern {0, 1, 0, 1}
Alt.3: support new starting RB hopping pattern {0,1};
· Alt 4: start RB hopping in each SRS FH period group including two adjacent periods is used to probe all subbands, and start RB hopping across different SRS FH period groups is determined by pseudo random sequence.


	China Telecom
	Support Alt 2 to sound all the RBs within two hopping periods. 
Regarding Alt 3, why does the starting RB hopping across different SRS FH period groups requires stronger randomization via a pseudo-random sequence than the Rel-17 RPFS starting RB index hopping, which uses a deterministic pattern?

	Spreadtrum
	Support Alt.3.

	TCL
	We do not support it, and align with vivo’s views.

	ETRI
	Support enabling both RPFS start RB index hopping and intra-repetition hopping simultaneously in general. However, how/when to support this needs further discussion.
We agree with Sony's understanding. When operating SRS for legacy and Rel-20 UEs within the same subband with different start RB indices, whether to enable start RB index hopping should be configured identically for both UE types to prevent collisions.
As some companies explained, sounding of all partial subbands can be completed more quickly by enabling both RPFS start RB index hopping and intra-repetition hopping simultaneously when PF=4 and K=2.

	Transsion
	We are fine and prefer the starting RB hopping pattern {0, 1, 2, 3}.

	ZTE2
	Note that some companies may still have concern of supporting Rel-17 RPFS and the enhanced Rel-20 RPFS simultaneously, we’d like to share that in fact the WID already stated the enhanced Rel-20 RPFS just can be enabled when Rel-17 RPFS is configured as follows.

· Multiple frequency-domain starting positions for SRS repetition symbols within each SRS frequency hop for RB-level partial frequency sounding 
· Note: On phase continuity, the applicable conditions and requirements from the legacy RAN4 spec for DMRS bundling should be retained as much as possible.

@China Telecom: Thanks for your follow-up question of Alt 3. For Rel-17 RPFS, due to just one single partial suband can be sounded by one SRS repetition in a hopping period, the deterministic pattern was specified to completely sound all partial subbands across different hopping periods. By comparison, half (PF=4 and K=2) or all (PF=K=2/4) of partial subands can be sounded by one SRS repetition in a hopping period, hence the legacy mechanism of cyclic shift hopping, comb offset hopping, group hopping and sequence hopping that the hopping pattern determined by pseudo random sequence can be extended to the enhanced Rel-20 RPFS for interference randomization among UEs. Hope it can be clarified.

	Mod
	Normally we don't discuss whether a newly introduced feature can be simultaneously enabled with a legacy feature, unless serious issue (e.g., pre-requisite collision) is identified. Here Alt 1 should be the default outcome if no consensus on adopting certain new starting RB hopping pattern(s) (i.e., Alt-2/3/4/5) is reached, i.e., if a UE supports both legacy start RB index hopping across multiple SRS frequency hopping periods and intra-repetition hopping for SRS repetition symbols within each SRS frequency hop, gNB can enable both features for the UE simultaneously by default.

Proposal 1-3: For PF=4 and K=2, support enabling RPFS start RB index hopping across multiple legacy SRS frequency hopping periods and intra-repetition hopping for SRS repetition symbols within each SRS frequency hop simultaneously. Down select one of from the following alternatives:
· Alt 1: support legacy starting RB hopping pattern {0, 2, 1, 3}
· Alt 2: support new starting RB hopping pattern {0, 1, 2, 3}
· Alt 3: support new starting RB hopping pattern {0, 1, 0, 1}
· Alt.4: support new starting RB hopping pattern {0,1};
· Alt 5: start RB hopping in each SRS FH period group including two adjacent periods is used to probe all subbands, and start RB hopping across different SRS FH period groups is determined by pseudo random sequence.
Note: Alt 1 would be the outcome (i.e., no spec change) if no consensus is reached on this issue.


	Tejas
	We fail to see the necessity of this feature. And, hence do not support the proposal.

	CEWiT
	We support the proposal in general and prefer Alt.1.

	Futurewei
	Agree with the FL’s assessment that generally a combination of 2 features is not precluded unless the specs say otherwise. It seems quite straightforward to support the combination. So we are fine with the updated proposal.



Round 2

	Company
	Input

	Mod
	Let’s start our round-2 discussion on P1-3 with the following proposal.

Proposal 1-3: For PF=4 and K=2, support enabling RPFS start RB index hopping across multiple legacy SRS frequency hopping periods and intra-repetition hopping for SRS repetition symbols within each SRS frequency hop simultaneously. Down select from the following alternatives:
· Alt 1: support legacy starting RB hopping pattern {0, 2, 1, 3}
· Alt 2: support new starting RB hopping pattern {0, 1, 2, 3}
· Alt 3: support new starting RB hopping pattern {0, 1, 0, 1}
· Alt.4: support new starting RB hopping pattern {0,1};
· Alt 5: start RB hopping in each SRS FH period group including two adjacent periods is used to probe all subbands, and start RB hopping across different SRS FH period groups is determined by pseudo random sequence.
Note: Alt 1 would be the outcome (i.e., no spec change) if no consensus is reached on this issue.


	ETRI
	OK with the listed alternatives for down selection

	Fujitsu
	Support. Alt 2 is our first preference. We are also fine to support Alt 1.

	NTT Docomo
	Support. Prefer Alt.2/3/4.

	ZTE
	Our first preference is Alt.5 and can be fine to Alt.2 or Alt.3 if majority prefers.

	Xiaomi
	Support. Our first preference is Alt.4 and open to discuss other alternatives.

	Sony
	We support Alt 1. As we discussed above, this is needed to ensure compatibility with legacy UEs, which we believe will be the most common situation. “RPFS start RB index hopping across multiple legacy SRS frequency hopping periods” also needs to be enabled together with intra-repetition hopping for , , and for , . Again, this is to enable coexistence with legacy UEs. So, we propose adding a note:

Note: The cases , , and ,  will be discussed separately.

	Ericsson
	As highlighted in our tdoc, the legacy starting RB pattern {0, 2, 1, 3} leads to inefficient sounding (the same hop will be sounded more than once before all hops are sounded). The new starting RB pattern in Alt2 does not have this drawback and is therefore preferred. However, we don’t think we should change the R18 hopping pattern. Instead, we should design the R20 intra-repetition hopping such that all RBs are sounded entirely by the new scheme. 

Proposal 1-3: For PF=4 and K=2, support enabling RPFS start RB index hopping across multiple legacy SRS frequency hopping periods (different from legacy RPFS start RB index hopping across multiple legacy SRS frequency hopping periods) for and intra-repetition hopping for SRS repetition symbols within each SRS frequency hop simultaneously. Down select Support from the following alternatives:
· Alt 2: support new starting RB hopping pattern {0, 1, 2, 3}




Round 3

	Company
	Input

	Mod
	Based on offline discussion, seems the common understanding is that unless there is a specific conclusion/agreement, there is no restriction on simultaneous enabling of a newly introduced feature (e.g. enhanced RPFS) and a legacy feature (e.g., legacy start RB index hopping across hopping periods) . So Proposal 1-3-1 is proposed to clarify that. 

Proposal 1-3-1 (proposed conclusion): Unless there is a specific conclusion/agreement, there is no restriction on simultaneous enabling of the R17 RPFS start RB index hopping across multiple legacy SRS frequency hopping periods and intra-repetition hopping for SRS repetition symbols within each SRS frequency hop.

In addition to that, enhancement of start RB index hopping can be discussed based on proposals from companies.

Proposal 1-3: For PF=4 and K=2, support RPFS start RB index hopping across multiple legacy SRS frequency hopping periods with new pattern(s) for intra-repetition hopping for SRS repetition symbols within each SRS frequency hop. Down select from the following alternatives:
· Alt 1: support new starting RB hopping pattern {0, 1, 2, 3}
· Alt 2: support new starting RB hopping pattern {0, 1, 0, 1}
· Alt 3: support new starting RB hopping pattern {0,1};
· Alt 4: start RB hopping in each SRS FH period group including two adjacent periods is used to probe all subbands, and start RB hopping across different SRS FH period groups is determined by pseudo random sequence.
Note: The cases , , and ,  can be discussed separately.


	
	

	
	

	
	

	
	

	
	



Round 4

	Company
	Input

	Mod
	

	
	

	
	

	
	

	
	

	
	



P1-4: Phase continuity
Round 1
Proposal 1-4: Send LS to RAN4 to study the condition/requirement on maintaining phase continuity across K frequency positions within a frequency hop. 

	Company
	Input

	Mod
	Please share your views on the above proposal.

	OPPO
	Fine to send the LS. However, we cannot wait for the reply to make decision on P1-1. 

	ZTE
	In last RANP meeting in Sept and RAN4 meeting in Otc, the agenda for new/updated RF impact on R20 MIMO/SRS in RAN4 was failed to be assigned. In our understanding, it was already assumed to reuse the existing RAN4 requirements.

	Fujitsu
	Support.

	Samsung
	Based on Note in WID, as ZTE mentioned, RAN4 already considered that DMRS bundling requirement is fully reused and even didn’t allocate TU for RF session.

	Huawei, HiSilicon
	Suggest to update the proposal as below:

Updated Proposal 1-4: Send LS to RAN4 to study the condition/requirement on maintaining phase continuity across K frequency positions within a frequency hop convey the agreements reached in RAN1. 

	Sharp
	Support.

	MTK
	There was a note concluded in RAN#109 as follows:

For the NR MIMO Phase 6 work item, TSG-RAN requests RAN WG4 to take into account the following note from the SRS enhancement objective in the WID: "Note: On phase continuity, the applicable conditions and requirements from the legacy RAN4 spec for DMRS bundling should be retained as much as possible."

RAN4 anyway should be aware of this issue., thus we don’t see the need to send LS to RAN4 if no new information from RAN1 is provided.

	NTT Docomo
	Support 

	InterDigital
	No LS required. There is a difference between the coherency requirement for DMRS bundling and the current discussion for intra-repetition hopping for SRS repetition symbols within each SRS frequency hop. Under the current discussion, SRS transmitted in different hops are not meant to be combined, they are meant to provide additional resolution for channel estimation in the frequency domain. Hence, naturally, the phase relation is a function of the channel.
 

	Rakuten
	Supported. This requirement is necessary to enable interpolation, regardless of the pattern used

	Qualcomm
	In Aug meeting, we are neutral on sending this LS to RAN4;
Now we don’t think it is needed, 
As also pointed out by companies that, after RANP#109 in September, RAN4 now is already fully aware of this issue, and any RAN4 actions (if they prefer to do) do not need to RAN1 to inform repeatedly.

	Sony
	Support. 

	Apple
	We are okay with the LS

	Nokia
	Not necessary, also agree with MTK. 

	Lenovo
	Support.

	Xiaomi
	Fine with sending an LS to RAN4 to further clarify this issue.

	Spreadtrum
	Not needed.

	TCL
	We believe it is not necessary. 

	ETRI
	We tend to agree with MTK. To discuss whether a new capability should be introduced for gNB to support interpolation and/or joint channel estimation across partial subbands within a frequency hop, reusing the DMRS bundling requirement may not be sufficient, as its phase continuity holds only if the RB allocation in terms of length and frequency position does not change and intra-slot and inter-slot frequency hopping are not activated, as per Clause 6.4.2.5 in TS 38.101-1. Therefore, we think that RAN4 needs to check whether additional requirements beyond the existing DMRS bundling requirements are needed to maintain phase continuity across partial subbands if it is essential to perform interpolation and/or joint channel estimation across partial subbands at the gNB.

	Transsion
	We are fine to send an LS to RAN4 to further clarify this issue.

	CEWiT
	We are fine with the proposal

	Futurewei
	Agree that it is not necessary as RAN4 will be working on this.



Round 2

	Company
	Input

	Mod
	Interested companies can continue the discussion on phase continuity in this table.
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	Company
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Round 4

	Company
	Input

	Mod
	

	
	

	
	

	
	

	
	

	
	



P1-5: Other issues
Proposal 1-5: TBD

	Company
	Input

	Mod
	Please share your views on the other issues.

	
	

	
	

	
	

	
	

	
	



2. Issue 2: Cross-slot SRS between one U slot and one adjacent S slot
Open issues on cross-slot SRS between one U slot and one adjacent S slot and company views are summarized below. 
Table 2. Summary of views on Issue 2 
	#
	Issue
	Companies’ views

	2-1
	Scenario 1
	0 or more SRS resource with time-domain resource entirely in the second slot (i.e. U slot) can be supported in scenario 1
· Support: IDC, MTK, vivo, ZTE, OPPO, N, CATT, NEC, ChinaTelecom, Sony
· Not support: E

	2-2
	Scenario 2
	Scenario 2: an aperiodic SRS resource set which includes at least one SRS resource with time-domain resource transmitted in a first S slot, and at least one another SRS resource with time-domain resource transmitted in a second consecutive U slot.
· Support: DCM, N, SS, ZTE, HW,  CATT, ChinaTelecom, TCL, ETRI, Sony, NICT, Fujitsu, LGE, vivo, MTK
· Not support: QC, E, OPPO, Spreadtrum, Lenovo

	2-3
	Per resource offset for AP SRS
	Per slot resource offset for AP SRS: 
· Support: vivo, OPPO, HW, SS, ZTE, N, QC, MTK, ETRI, Rakutent, China Telecom, Sharp
· Not support: 
ZTE, QC(opt2?): For slot offset of each SRS resource in Interpretation 2 of Scenario 1, support to down-select one of the following two options to determine the slot-level offset for each SRS resource:
· Option-1: Extend the legacy slot-level offset (i.e., slot offset k and available slot offset t) from per SRS resource set to per SRS resource in the aperiodic SRS resource set. 
· Option-2: Introduce a newly additional slot offset (denoted as t') per SRS resource on top of slot offset k and available slot offset t that is configured for the aperiodic SRS resource set.

OPPO: One bit signaling can be introduced for Case 1-2 (interpretation 2) to indicate the starting symbol of the resource is in previous slot.

DCM:
· When availableSlotOffsetList-r17 is not provided, 1-bit flag is configured per SRS resource to indicate whether the SRS resource is transmitted on the first slot or the second slot.
· When availableSlotOffsetList-r17 is provided, 
· support Alt-0 to determine “available slot” for cross-slot aperiodic SRS resource set.
· Alt-0 (per SRS resource set): The available slot(s) can include one slot or two consecutive S and U slots 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 UE capability on the minimum timing requirement between triggering PDCCH and all the SRS resources in the resource set.
· DCI indicates the cross-slot aperiodic SRS resource set is transmitted on (t+1)-th available slot group counting from the slot configured by slotOffset.
· RRC configures per SRS resource whether the SRS resource is transmitted on first slot or second slot.


	2-4
	Transmission of SRS before PUSCH
	· Case 1: interpretation 2 of scenario 1
· Case 2: scenario 2
· Case 3: normal SRS resource

· Support transmission of SRS before PUSCH in case 1/2: ZTE, HW, ETRI
· Support transmission of SRS before PUSCH in case 3: E, Sony
· Not support transmission of SRS before PUSCH: OPPO, Honor

	2-5
	Available slot
	Regarding “available slot” determination of aperiodic SRS.
· Support Alt-0: IDC, MTK, vivo, HW, OPPO, SS, N, E, QC, DCM, CATT, China Telecom, TCL, Spreadrum, Panasonic, Lenovo, ETRI, Sony, Transsion Holdings, Sharp, NICT, Fujitsu
· Support Alt-1: HONOR, Panasonic(Alt-1 can be separate feature)
· Support Alt-2: ZTE, Panasonic(Alt-2 can be separate feature), NEC(can live with majority views)

	2-6
	Maximum number of repetition factor and SRS symbols
	For the maximum number of symbols per cross-slot SRS resource:
· limited to 14: MTK, CATT, SS, E, QC, Panasonic, Sharp, NICT, E
· Support values over 14: HW(28), ZTE (16,18), N, APP({n15, n16, n17, n18, n19, n20, n21, n22, n23, n24, n25, n26, n27, n28}), China Telecom(16,18), Spreadtrum, ETRI, HONOR, Xiaomi(27, for symbols extension, only if the higher-layer parameter nrofSRS-Ports-n8 is set to ports8tdm)

For the maximum number of repetition factor,:
· Limited to 14: MTK, CATT, SS, N, E, QC, Panasonic, ETRI, Sharp,  NICT
· Support values over 14: Lenovo

	2-7
	Multiple aperiodic SRS resource sets in a slot for usage of antenna switching
	Support configuring/triggering a SRS resource set for antenna switching in a slot including only one resource from another SRS resource set for antenna switching if the resource is cross-slot SRS resource.
· SS, OPPO

	2-8
	Definition of transmission occasion
	ZTE: Support to specify that the transmission occasion for cross-slot SRS is redefined by the total of consecutive SRS symbols allocated across two adjacent S+U slots.

SS: Support updating the definition of SRS transmission occasion for across slot SRS resource: a SRS transmission occasion is defined by two consecutive S and U slots, a first symbol s within S slot and a number of consecutive symbols L where the last symbol within U slot.

Sharp: For cross-slot SRS resource, an SRS transmission occasion  for power control should be defined by a first slot of consecutive S+U slots, a first symbol S within the first slot, and a number of consecutive symbols L within the cross-slot SRS resource.

	2-9
	TPC
	IDC: To maintain phase coherency, if the UE receives a cross-slot SRS aperiodic transmission command between the DCI reception slot and TPC applicable slot, the UE cancels the application of the TPC command all together or accumulates the TPC command and delays its application to the next UL grant not involved with the cross-slot SRS transmission.
Spreadtrum: Power control issue for cross-slot SRS should be further investigated

	2-10
	Other issues
	Symbol/slot index
QC: For cross-slot SRS, for group or sequency hopping equation of , down-selection from the following two alternatives:
· Alt1: Change the  to be  in the equation, and define  as the slot index where the symbol  is located in; 
· Alt2: No change to existing equations, and define  as the slot index of the first slot of the SRS resource. 
· Note: The only exceptional case for Alt2 to be different than legacy is, when the SRS resource is across a frame boundary, which should not be typical for S+U slot, although.
Similar issue and solution should also apply to Rel-18 cyclic shift hopping and comb offset hopping.

Pre-requisite of Rel-20 SRS FG
QC: For cross-slot SRS, basic UE feature has starting symbol as the last 4 symbols:  .
· Pre-requisite FG is FG 2-52.

Phase continuity 
QC: For cross-slot SRS, according to WID, UE does not expect the following conditions changed between the two consecutive slots: TA, UL spatial filter, and transmit power.
· RAN1 clarifies that phase continuity is not required for UE, if any of the above conditions are not satisfied. 

PUSCH transmission
Xiaomi: When cross-slot SRS transmission is configured, suggest to support only PUSCH mapping Type B for PUSCH transmission

Dropping rules
HONOR: If cross-slot SRS in S slot is overlapped, at least the last symbol in S slot is overlapped, its remaining part in adjacent U slot should be dropped to save the uplink resources.



P2-1: Scenario 1
Round 1
Proposal 2-1: 0 or more SRS resource with time-domain resource entirely in the second slot (i.e., U slot) can be supported in scenario 1.

	Company
	Input

	Mod
	Please share your views on the above proposal.

	OPPO
	Support. However, we don’t support interpretation 3, i.e. SRS resource with time-domain resource entirely in both the first (i.e., S slot) and the second slot (i.e., U slot), which should be depended on the conclusion on scenario 2. 

	ZTE
	Support. 

During last meeting, one may concern that Interpretation 2 was already supported by the current spec, e.g., to configure cross-slot SRS resource and legacy SRS resource in two SRS resource sets, respectively. However, it is worth noting that only one SRS resource set can be configured in several cases, e.g., SRS for PUSCH transmission in single TRP operation or single panel scheme, 1T2R and 2T4R SRS antenna switching, which is the most commercial cases in the current real field.

	Fujitsu
	Support.

	NEC
	Support

	Samsung
	Support. Necessary condition for Scenario 1 is “at least one across-slot SRS resource” in across-slot SRS resource set. Then there is no limitation to be configured SRS resource which is entirely in the 2nd slot (U slot).

	Huawei, HiSilicon
	Support.

	vivo
	OK

	Sharp
	Support

	MediaTek
	OK

	NTT Docomo
	Support 

	InterDigital
	OK

	Rakuten
	Support

	Qualcomm
	OK

	Sony
	Support. 

	Apple
	Okay

	Nokia
	Support

	Lenovo
	OK

	Xiaomi
	Support

	China Telecom
	Support

	Spreadtrum
	Support

	TCL
	Support

	ETRI
	Support

	Transsion
	Support

	Tejas
	Support

	Futurewei
	Support

	Panasonic
	Support



Round 2

	Company
	Input

	Mod
	Thanks for the inputs in our round-1 discussion. We’ll continue the discussion on P2-1 in round-2 offline session. Any further suggestions and comments are welcome.

Proposal 2-1: 0 or more SRS resource with time-domain resource entirely in the second slot (i.e., U slot) can be supported in scenario 1.

	Ericsson
	We don’t see the necessity of this Proposal. For antenna switching, the same sounding can be achieved by configuring a second SRS resource set entirely in the U slot. However, if we are the only company with this view, we can be fine.

If such configuration of SRS resources entirely in the U slot is supported for Scenario 1, it should be supported also for Scenario 2.
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P2-2: Scenario 2
Round 1
Proposal 2-2: Support scenario 2 for cross-slot SRS transmission. 
· Scenario 2: an aperiodic SRS resource set which includes at least one SRS resource with time-domain resource transmitted in a first S slot, and at least one another SRS resource with time-domain resource transmitted in a second consecutive U slot.


	Company
	Input

	Mod
	Please share your views on the above issue.

	OPPO
	Not support. we haven’t found the use case for scenario 2. Even for antenna switching SRS, one slot is sufficient for each resource set.

	ZTE
	Support.

Scenario 2 is needed for consistency and efficiency of xTyR based SRS antenna switching by transmitting multiple SRS resources over consecutive symbols within two adjacent S and U slots. 

During last meeting, one may concern that Scenario 2 was already supported by the current spec. However, as a critical use case, i.e., for 1T2R and 2T4R SRS antenna switching (the most commercial case in real world) when only two UL symbols allocated in the tail of S slot (one common configuration in current TDD system), in Rel-15, due to up to one AP SRS resource set can be configured, two UL symbols in the tail of S slot cannot be sufficient for two SRS resources where one-symbol guard period is always requested.
Although two AP SRS resource sets can be configured for 1T2R and 2T4R SRS antenna switching in Rel-17, it is optionally subject to UE capability srs-ExtensionAperiodicSRS, which may not be the prerequisite to cross-slot SRS enhancement in Rel-20. Nevertheless, even if two SRS resource sets can be configured via Rel-17 functionality and allocated in S slot and U slot respectively, it will just negatively lead to: (i) Majority symbols remained in U slot cannot be used for PUSCH and its DMRS as illustrated in Figure (a), or (ii) Consistency of SRS antenna switching for DL CSI acquisition cannot be ensured fairly as illustrated in Figure (b). Notably, these two sufferings are also existed to all cases of two SRS resource sets configured in S slot and U slot for SRS antenna switching.
[image: ]
(a) Suffering-1: Majority of remaining symbols in U slot cannot be used for PUSCH and corresponding DMRS
[image: ]
(b) Suffering-2: Consistency of SRS antenna switching for DL CSI acquisition cannot be ensured fairly

	Fujitsu
	Support.

	Samsung
	Support, we agree with ZTE that SRS resource can be continuously transmitted from tail of S slot to the starting of U slots which is beneficial for gNB to obtain better channel estimation quality.

	LGE
	Support.

	Huawei, HiSilicon
	Support.

	vivo
	OK

	MTK
	OK

	NTT Docomo
	Support 

	InterDigital
	OK

	Qualcomm
	Not support.
Regarding the “Suffering-1” illustrated by @ZTE, seems even one SRS set does not mean PUSCH can be transmitted at symbols in a slot later than the SRS? 
Therefore, no difference regarding whether it is defined as one SRS set or two SRS sets.

	Apple
	At least for antenna switching, legacy already solved this issue.

	Nokia
	Support

	Lenovo
	Not supported. 
The same functionality can be achieved by configuring more than one SRS resource set for antenna switching. 

	Xiaomi
	We think the case for AS SRS in scenario 2 needs further discussion. The benefit is not clear compared with legacy method. For other usages, we don’t see a strong need currently.

	China Telecom
	Support

	Spreadtrum
	Not support

	TCL
	Support

	ETRI
	Support

	Transsion
	Support

	ZTE2
	@QC: Thanks for the good catch of “Suffering-1”. Our understanding is the upcoming of Scenario-2 is allowing PUSCH can be transmitted after SRS. Hope it can be clarified.

	NICT
	Support

	KDDI
	Support

	Futurewei
	Support

	Panasonic
	Support


Round 2

	Company
	Input

	Mod
	Please provide your further comments, if any, on proposal 2-2.

	Ericsson
	If configuration of SRS resources entirely in the U slot is supported for Scenario 1, it should be supported also for Scenario 2.
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P2-3: Per resource offset for AP SRS
Round 1
Proposal 2-3: TBD

	Company
	Input

	Mod
	Please share your views on the above issue.

	ZTE
	As collected by FL, we are open to the following two options:
· Option-1: Extend the legacy slot-level offset (i.e., slot offset k and available slot offset t) from per SRS resource set to per SRS resource in the aperiodic SRS resource set. 
· Option-2: Introduce a newly additional slot offset (denoted as t') per SRS resource on top of slot offset k and available slot offset t that is configured for the aperiodic SRS resource set.

	Samsung
	Support introducing per SRS resource offset for AP SRS, which is not new and already supported by P/SP SRS (note that all SRS resources have same periodicity, and slot offset for each SRS resource can be same or different).

	Sony
	We support introducing a positional rule for determining the resource offset of AP SRS. This has the advantage that no new parameter needs to be introduced. Another advantage is that since no resource-level parameter is introduced, the configured SRS resources can be reused and placed freely in either the S or the U slots. This method is illustrated by the following figure; further details can be found in our contribution R1-2509068:
[image: ]

	ETRI
	Support introducing per-resource slot offset that indicates whether 1-slot offset relative to the resource-set-level slot offset – determined by the slot offset k and the available slot offset t (if configured) – is to be assumed.

	Futurewei
	Support for better flexibility in time domain.



Round 2
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	Input

	Mod
	Please provide your further comments, if any, on this issue.
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P2-4: Transmission of SRS before PUSCH
Round 1

Proposal 2-4: Support transmitting normal SRS resource in the U slot after a cross-slot SRS resource (starting in an S slot and ending in the U slot) and before transmitting PUSCH with a priority index 0 and corresponding DMRS, if the normal SRS resource and the cross-slot SRS resource are within a same SRS resource set.


	Company
	Input

	Mod
	Please share your views on the above proposal.

	OPPO
	We still think it is not appropriate to break the rules made by other features, though there is no practical URLLC traffic by now.

	ZTE
	Support.

	Fujitsu
	Support.

	Samsung
	Support.

	Huawei, HiSilicon
	Fine, while we believe the restriction should be further relaxed as below to optimize the physical resource, as elaborated in [7].

Updated Proposal 2-4: Support transmitting normal SRS resource in the U slot after a cross-slot SRS resource (starting in an S slot and ending in the U slot) and before transmitting PUSCH with a priority index 0 and corresponding DMRS, if the normal SRS resource and the cross-slot SRS resource are within a same SRS resource set.

	Sharp
	Support.

	MediaTek
	Support

	NTT Docomo
	Support 

	InterDigital
	Support

	Qualcomm
	Need more discussion.
Not like cross-slot SRS resource, where it cannot avoid SRS is at the front of a slot;
This proposal for normal SRS within a slot, and should be out of scope.
 

	Sony
	Support.

	Apple
	We prefer to make NR. Rel-20 simple. We really doubt if there is any deployment chance for most of the features. Any agreement needs additional UE feature, and it is a waste of time especially considering the ongoing 6G study. 

	Nokia
	Support.
This is the most important part of Rel-20 use case which is efficient use of UL symbols for both SRS and PUSCH.

	Lenovo
	Tend to agree with QC that the proposal for normal SRS seems to be out of scope.

	Xiaomi
	Support.

	China Telecom
	Further discussion later than P2-1 and P2-2.

	Spreadtrum
	Support

	TCL
	We do not support it, as we believe it is out of scope.

	ETRI
	Support. This proposal enables transmission of multiple SRS resources in closely located symbols across two consecutive S and U slots without compromising flexibility on UL resource utilization.

	Transsion
	Support

	Futurewei
	Support. Maybe this can be a note or conclusion that normal SRS transmission after the cross-slot SRS is not precluded in the U slot.



Round 2/3

	Company
	Input

	Mod
	Please provide your further comments, if any, on this issue.
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P2-5: Available slot
Round 1
Proposal 2-5: Support Alt-0 regarding “available slot” determination of aperiodic SRS.
· Alt-0 (per SRS resource set): The available slot(s) can include one slot or two consecutive S and U slots 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 UE capability on the minimum timing requirement between triggering PDCCH and all the SRS resources in the resource set.


	Company
	Input

	Mod
	Please share your views on the above proposal.

	OPPO
	Support the proposal. 

	ZTE
	Not support.

As discussed in previous, we fail to see the reason to adopt Alt-0 just since it is aligned with legacy mechanism, we think Alt-2 is in fact same to Alt-0 in this sense due to the legacy “available slot” is specified per set per slot in our understanding. 

Besides, we do see the serious issue of Alt-0 in the current TDD system in terms of efficiency and availability for cross-slot SRS transmission, where only one pair of two adjacent S+U slots can be used in one subframe. By comparison, the significant benefit of Alt-1 and Alt-2 can be figured out. If majority still prefer Alt-0, we think the suggestion on additionally support Alt-1 and/or Alt-2 is the good way forward in technical-wise.

	Fujitsu
	Support.

	NEC
	Alt-2 preferred, while we can also live with majority view.

	Samsung
	Support.

	Huawei, HiSilicon
	Support.

	vivo
	OK

	Sharp
	Support.

	MTK
	Support. 

	NTT Docomo
	Support 

	InterDigital
	Support

	Qualcomm
	Support

	Sony
	Support.

	Apple
	Okay

	Nokia
	Support. 
We can discuss more flexible SRS configuration in 6GR. 
We need keep the NR SRS principle as much as possible. 

	Lenovo
	Support

	Xiaomi
	Support.

	China Telecom
	Support

	Spreadtrum
	Support

	TCL
	Support

	ETRI
	Support

	Transsion
	Support

	ZTE2
	@Nokia: We can sympathize to discuss more flexible/applicable SRS configuration in 6GR. Nevertheless, the motivation of the whole enhancement of R20 MIMO is for real commercial needs, hence we hope it can also be fulfilled even for NR.

	NICT
	Support

	Futurewei
	Support.
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	Please provide your further comments, if any, on this issue.
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P2-6: Maximum number of repetition factor and SRS symbols
Round 1

Proposal 2-6-1: For the maximum number of symbols per cross-slot SRS resource, down select from the following alternatives:
· (10) limited to 14: MTK, CATT, SS, E, QC, Panasonic, Sharp, NICT, E, Fujitsu
· (9) Support values over 14. FFS details: HW(28), ZTE (16,18), N, APP({n15, n16, n17, n18, n19, n20, n21, n22, n23, n24, n25, n26, n27, n28}), China Telecom(16,18), Spreadtrum, ETRI, HONOR, Xiaomi(27, for symbols extension, only if the higher-layer parameter nrofSRS-Ports-n8 is set to ports8tdm)

Proposal 2-6-2: For cross-slot SRS between one U slot and one adjacent S slot, the maximum number of repetition factor is limited to 14. 
 
	Company
	Input

	Mod
	Please share your views on the above proposals.

	OPPO
	We support the maximum number of symbols and repetition factor per cross-slot SRS resource to be 14. 

	ZTE
	Proposal 2-6-1: Support values over 14.
The practical and critical use case is to consistently sound the whole bandwidth by SRS repetitions with frequency hopping as promptly as possible.

Proposal 2-6-2: Support.

	Fujitsu
	Proposal 2-6-1: Support the maximum number limited to 14.
Proposal 2-6-2: Support.

	Huawei, HiSilicon
	Proposal 2-6-1: Support.
Proposal 2-6-2: Can live with.

	Vivo
	OK

	Sharp
	Proposal 2-6-1: Support.
Proposal 2-6-2: Support.

	MTK
	Proposal 2-6-1: Support to downselect. However, we should add a note to point out that 14 would be the outcome (i.e., no spec change) if no consensus is reached on this issue.
Proposal 2-6-2: Support

	NTT Docomo
	Support. We think the values should be limited to 14.

	Qualcomm
	Support (and we are already counted under the 1st bullet – thanks)

	Apple
	We are flexible

	Mod
	Update of Proposal 2-6-1 based on inputs from Fujitsu and MTK. Thanks.

Proposal 2-6-1: For the maximum number of symbols per cross-slot SRS resource, down select from the following alternatives:
· (12) limited to 14: MTK, CATT, SS, E, QC, Panasonic, Sharp, NICT, E, Fujitsu, N, Transsion
· (11) Support values over 14. FFS details: HW(28), ZTE (16,18), N, APP({n15, n16, n17, n18, n19, n20, n21, n22, n23, n24, n25, n26, n27, n28}), China Telecom(16,18), Spreadtrum, ETRI, HONOR, Xiaomi(27, for symbols extension, only if the higher-layer parameter nrofSRS-Ports-n8 is set to ports8tdm), KDDI, Futurewei
Note: 14 would be the outcome (i.e., no spec change) if no consensus is reached on this issue.

	Nokia
	Proposal 2-6-1: Fine with either option. If supported we think the number should not be too large. (at most 20)
Proposal 2-6-2: support

	Lenovo
	Support values over 14 to avoid the resource waste, which is the intention to introduce cross-slot SRS resource.

	Xiaomi
	We support to extend the maximum number of symbols from the perspective of a better utilization of resources.

	Spreadtrum
	Support.

	TCL
	Proposal 2-6-1: Support
Proposal 2-6-2: Support

	ETRI
	Proposal 2-6-1: We share the same view as ZTE.
Proposal 2-6-2: Support

	Transsion
	Proposal 2-6-1: Support the maximum number limited to 14.
Proposal 2-6-2: Support.

	NICT
	Proposal 2-6-1: Support
Proposal 2-6-2: Support

	KDDI
	Proposal 2-6-1: Support and prefer values over 14.

	Futurewei
	Support to extend beyond 14.

	Panasonic
	Proposal 2-6-1: Support
Proposal 2-6-2: Support
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	Please provide your further comments, if any, on this issue.
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P2-7: Multiple aperiodic SRS resource sets in a slot for usage of antenna switching

Round 1
Proposal 2-7：Support configuring/triggering a SRS resource set for antenna switching in a slot including only one resource from another SRS resource set for antenna switching if the resource is cross-slot SRS resource.

	Company
	Input

	Mod
	Please share your views on the above proposal.

	OPPO
	Support the proposal. 

	ZTE
	Support.

	Fujitsu
	Support.

	Samsung
	Support, which enables continuous sounding by multiple SRS resource sets with antenna switching by using S + U slots efficiently in terms of UL resource utilization.

	Huawei, HiSilicon
	Can be postponed after companies reach consensus on Proposal 2-1.

	Sharp
	Support. Mapping of one SRS resource set for antenna switching to one slot limits resource utilization.

	MTK
	More discussion is needed. Is the two SRS resource sets are configured with the same xTyR?

	Qualcomm
	More discussion is needed, and we currently tend to think unnecessary.
It anyway can be configured as one set fully occupying all the 18 or 16 symbols.

	Sony
	Support in principle.

	Apple
	More discussion is needed 

	Nokia
	We prefer using one SRS resource set when cross-slot SRS.

	Lenovo
	Fine

	China Telecom
	Agree with HW to postpone after P2-1.

	TCL
	Support

	ETRI
	We have similar view as QC.

	Transsion
	Support in principle.

	Futurewei
	Support in principle.



Round 2/3
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	Mod
	Please provide your further comments, if any, on this issue.

	
	

	
	

	
	

	
	

	
	



P2-8: Definition of transmission occasion
Round 1/2/3
Proposal 2-8：Support updating the definition of SRS transmission occasion for cross-slot SRS resource: a SRS transmission occasion is defined by two consecutive S and U slots, a first symbol s within S slot and a number of consecutive symbols L where the last symbol within U slot.


	Company
	Input

	Mod
	Please share your views on the above proposal.

	OPPO
	The current definition of SRS transmission occasion is based on a starting symbol in a slot (the slot index is only for the first symbol) and a number of consecutive symbols as below. It is not restricted that the consecutive symbols should be within the same slot. Hence, the necessity for any update is unclear to us. 

A PUSCH/PUCCH/SRS/PRACH transmission occasion 𝑖 is defined by a slot index  within a frame with system frame number 𝑆𝐹𝑁, a first symbol s within the slot, and a number of consecutive symbols 𝐿.

	ZTE
	Support.

We think at least it is better for clarification of cross-slot SRS resource introduced in this release.

	Fujitsu
	Support.

	NEC
	Support

	Samsung
	Support which is better to have same extension like PUSCH repetition type B: PUSCH transmission occasion is per nominal repetition which can be allocated as an across-slot manner.

	Huawei, HiSilicon
	Open to discuss.

	vivo
	Not support, as the description of the existing protocol is sufficient to cover the case of cross-slot SRS. The description ‘a first symbol  within the slot, and a number of consecutive symbols ’ allows cross-slot transmission.

<Unrelated parts are omitted>
A PUSCH/PUCCH/SRS/PRACH transmission occasion  is defined by a slot index  within a frame with system frame number , a first symbol  within the slot, and a number of consecutive symbols . For a PUSCH transmission with repetition Type B, a PUSCH transmission occasion is a nominal repetition [6, TS 38.214].
<Unrelated parts are omitted>


	Sharp
	Support. WID mentions that the transmit power for the SRS resource across the two consecutive slots is common.

	MTK
	Sharing same view with OPPO and vivo, we don’t see there is any issue based on current specification.

	InterDigital
	OK

	Rakuten
	Ok

	Qualcomm
	Not needed.
Instead of defining “transmission occasion,” we tend to think it is better to directly find places in spec that kind of describe things assuming within slot – which although, seems to be something we do in maintenance stage.

	Sony
	Similar view to OPPO and vivo.

	Apple
	We are okay

	Nokia
	Let’s discuss this as maintenance or clean up.

	Lenovo
	Support

	Xiaomi
	Open to discuss.

	Spreadtrum
	Open to discuss

	TCL
	We don’t support this proposal and align with the views of OPPO and vivo.

	ETRI
	We share similar view as OPPO and vivo.

	Transsion
	Support and update the definition of transmission occasion  by two consecutive S and U slots is necessary.

	Futurewei
	Support in principle, but seems not needed as pointed out by vivo.
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P2-9: TPC

Round 1/2/3
Proposal 2-8：To maintain phase coherency, if the UE receives a cross-slot SRS aperiodic transmission command between the DCI reception slot and TPC applicable slot, the UE cancels the application of the TPC command all together or accumulates the TPC command and delays its application to the next UL grant not involved with the cross-slot SRS transmission.


	Company
	Input

	Mod
	Please share your views on the above proposal.

	OPPO
	The TPC accumulation/application window is based on symbol rather than slot. So there is no difference between cross-slot SRS and normal SRS to apply a TPC command. That is, UE needs to always ensure the same transmit power across the symbols of a SRS resource. 

【38.213】
-	if srs-PowerControlAdjustmentStates indicates a same power control adjustment state for SRS transmissions and PUSCH transmissions, the update of the power control adjustment state for SRS transmission occasion  occurs at the beginning of each SRS resource in the SRS resource set ; otherwise, the update of the power control adjustment state SRS transmission occasion  occurs at the beginning of the first transmitted SRS resource in the SRS resource set . 

	ZTE
	Open to discuss, we think at least this is needed for semi-persistent SRS transmission as per the following excerpts in 38.213.

...
-	 is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before SRS transmission occasion  and  symbols before SRS transmission occasion  on active UL BWP  of carrier  of serving cell  for SRS power control adjustment state, where  is the smallest integer for which  symbols before SRS transmission occasion  is earlier than  symbols before SRS transmission occasion 
...
-	if the SRS transmission is semi-persistent or periodic,  is a number of  symbols equal to the product of a number of symbols per slot, , and the minimum of the values provided by k2 in PUSCH-ConfigCommon for active UL BWP  of carrier  of serving cell  

Especially, in our understanding, this discussion assumes that phase coherency is lost if power/PSD is inconsistent, as we elaborated in P1-1.

	Fujitsu
	In the WID, it has been captured “cross-slot SRS symbol … with a common timing advance (TA), a common UL spatial filter, and common transmit power for the SRS resource across the two consecutive slots”. Therefore, this issue may be discussed for TPC, TCI state and TA together. Possibly, the WID sentence can be just captured in the standard, and no other changes are needed in the standard. That means the gNB scheduling will guarantee the common TPC, TCI state and TA.

	Samsung
	Same view with OPPO that TPC accumulation is not based on slot boundary, so no specification impact is expected. Rather, we can discuss whether power control parameter update from slot boundary can impact on across-slot SRS resource or not.

	Huawei, HiSilicon
	Open to discuss.

	vivo
	Not needed. 
The restriction in the WID is clear enough.

When used for one SRS with repetition, cross-slot SRS symbol mapping is limited to within one SRS resource, with a common timing advance (TA), a common UL spatial filter, and common transmit power for the SRS resource across the two consecutive slots.


	MTK
	No need

	InterDigital
	In our understanding, the WID is clear as what should not happen, but we may need some clarification in the specification. Open to discuss.

	Qualcomm
	Seems no need such a complicated TPC rule (different interpretation than “nominal”) – it is much simpler if spec just say UE does not expect TPC change over the two slots (per WID).


	Sony
	Same view as InterDigital. Open to discuss.

	Apple
	We do not even have phase continuity clarification from RAN4, why we discuss this? 

	Nokia
	Agree with OPPO and Samsung. 

	Lenovo
	Not needed. 

	Xiaomi
	According to WID, the transmit power for the across slot SRS resource should be same. Addition spec impact seems is not needed. But we are open to further discuss.  

	Spreadtrum
	Not needed.

	TCL
	Open to discuss.

	ETRI
	Open to discuss

	Transsion
	Same view with OPPO and Samsung that TPC accumulation is not based on slot boundary and no specification impact is expected. 

	Futurewei
	Open to discuss.
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P2-10: Other issues

Proposal 2-10-1: For cross-slot SRS, for group or sequency hopping equation of , down-selection from the following two alternatives:
· Alt1: Change the  to be  in the equation, and define  as the slot index where the symbol  is located in; 
· Alt2: No change to existing equations, and define  as the slot index of the first slot of the SRS resource. 
· Note: The only exceptional case for Alt2 to be different than legacy is, when the SRS resource is across a frame boundary, which should not be typical for S+U slot, although.

Proposal 2-10-2: For cross-slot SRS, basic UE feature has starting symbol as the last 4 symbols:  .
· Pre-requisite FG is FG 2-52.


	Company
	Input

	Mod
	Please share your views on the above issues.

	OPPO
	We don’t think any spec. impact is needed for this issue, if the first slot of the SRS resource is used as reference slot as agreed. 

	ZTE
	Proposal 2-10-1: Support Alt-2.

Proposal 2-10-2: It can be further discussed in UE feature session.

	Fujitsu
	Proposal 2-10-1: Alt 2 is slightly preferred, which seems to be aligned with the WID description “reusing the legacy … SRS sequence”.

	Samsung
	Proposal 2-10-1. Support Alt-2

Proposal 2-10-2. Discuss in UE feature session.

	MTK
	Proposal 2-10-1. Support Alt-2
Proposal 2-10-2. Discuss in UE feature session.

	Qualcomm
	Proposal 2-10-1: The motivation of this proposal is to keep sequence unchanged over legacy (per WID).
We are fine with either Alt1 or Alt2, although we slightly prefer Alt1.
Note that Alt2 actually violate the WID a little: If S and U slot belong to two different frames (i.e. across frame boundary),  then  for Alt2, which changes the sequence for symbols in U slot (per legacy, these symbols use  to generate sequence).

	Lenovo
	Proposal 2-10-1. Support Alt-2.
Proposal 2-10-2. Discuss in UE feature session.

	China Telecom
	Proposal 2-10-1. Support Alt-2
Proposal 2-10-2. Discuss in UE feature session.

	ETRI
	Proposal 2-10-1: Support Alt-2.
Proposal 2-10-2: It can be discussed in UE feature session.

	Transsion
	Proposal 2-10-1. Support Alt-1.
Proposal 2-10-2. Discuss in UE feature session.

	
	

	
	





3. Other issues
Open issues on enhancement of SRS capacity and coverage are summarized below. 
Table 3. Summary for other issues
	#
	Issue
	Companies’ views

	3-1
	
	DCM: Support cross-slot SRS for SRS resource with repetition and without repetition.

OPPO: It seems no additional specificiation impact to support multiple frequency-domain starting positions for RPFH in multiple sysbols across (U+S) slots. 

	
	
	




P3-1: 
Round 1/2/3
Proposal 3-1:  Support cross-slot SRS for SRS resource with repetition and without repetition.

	Company
	Input

	Mod
	Please share your views on the above proposal.

	ZTE
	Support while we think it is up to gNB implementation without spec impact.

	Samsung
	Support. WID only mentioned about the restriction when across-slot SRS resource is configured with repetition. But this doesn’t preclude that across-slot SRS resource is configured without repetition.

	Huawei, HiSilicon
	Support.

	MTK
	OK to confirm. Both are supported by WID to our understanding.

	InterDigital
	OK

	Rakuten
	Ok

	Nokia
	OK

	Xiaomi
	OK

	China Telecom
	OK

	Spreadtrum
	OK

	TCL
	OK

	ETRI
	OK with leaving it as a conclusion.

	Futurewei
	OK.

	NTT Docomo
	Support. 
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4. Issues to be discussed in online/offline sessions
4.1 Offline discussion round 1 (Monday)
P1-1: consecutive vs. non-consecutive (8min)
Working Assumption:  (RAN1 #122bis)
For intra-repetition hopping for SRS repetition symbols within each SRS frequency hop, support Alt-2:
· when PF=K=2, select at least one of the following basic patterns:
· Alt 1 (consecutive mapping): {0,…,0,1,…,1}
· Alt 2 (non-consecutive mapping): {0,1,,…,0,1}
· when PF=4 and K=2, down select from the following basic patterns:
· Alt 1 (consecutive mapping):{0,…,0,2,…,2}
· Alt 2 (non-consecutive mapping): {0,2,…,0,2}
· when PF=K=4, down select from the following basic patterns:
· Alt 1 (consecutive mapping): {0,…,0,2,…,2,1,…,1,3,…,3}
· Alt 2 (non-consecutive mapping): {0,2,1,3,…,0,2,1,3}

· Alt-1(9): MTK*, ZTE, SS, Xiaomi, Sharp, Sony*, QC*, LGE, China Telecom
· Alt-2(15): IDC, HW*, OPPO, Nokia, DCM, Google, TCL, Rakuten, Honor, Panasonic, Spreadrum, NEC, China Unicom, Tejas*, Futurewei
· Both Alt-1 & 2 (9)
· Support: E (without introducing separate UE capabilities), Apple, Lenovo, ETRI, HW, MTK, QC, Sony, Transsion, FW
· Support only one alternative(3): vivo, OPPO, ZTE
Note: The company that prefers one Alt but can also live with both is marked with an asterisk(*).

P2-1: scenario 1 (4min)
Proposal 2-1: 0 or more SRS resource with time-domain resource entirely in the second slot (i.e., U slot) can be supported in scenario 1.

P2-5: available slot (2.5min)
Proposal 2-5: Support Alt-0 regarding “available slot” determination of aperiodic SRS.
· Alt-0 (per SRS resource set): The available slot(s) can include one slot or two consecutive S and U slots 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 UE capability on the minimum timing requirement between triggering PDCCH and all the SRS resources in the resource set.

P2-6: repetition factor and number of SRS symbols (2.5min)
Proposal 2-6-2: For cross-slot SRS between one U slot and one adjacent S slot, the maximum number of repetition factor is limited to 14. 

Proposal 2-6-1: For the maximum number of symbols per cross-slot SRS resource, down select from the following alternatives:
· (12) limited to 14: MTK, CATT, SS, E, QC, Panasonic, Sharp, NICT, E, Fujitsu, N, Transsion
· (11) Support values over 14. FFS details: HW(28), ZTE (16,18), N, APP({n15, n16, n17, n18, n19, n20, n21, n22, n23, n24, n25, n26, n27, n28}), China Telecom(16,18), Spreadtrum, ETRI, HONOR, Xiaomi(27, for symbols extension, only if the higher-layer parameter nrofSRS-Ports-n8 is set to ports8tdm), KDDI, Futurewei
Note: 14 would be the outcome (i.e., no spec change) if no consensus is reached on this issue.

P3-1: proposed conclusion (2.5min)
Proposal 3-1(proposed conclusion):  Support cross-slot SRS for SRS resource with repetition and without repetition.

4.2 Online discussion round 1 (Monday)
P1-1: consecutive vs. non-consecutive
Working Assumption:  (RAN1 #122bis)
For intra-repetition hopping for SRS repetition symbols within each SRS frequency hop, support Alt-2:
· when PF=K=2, select at least one of the following basic patterns:
· Alt 1 (consecutive mapping): {0,…,0,1,…,1}
· Alt 2 (non-consecutive mapping): {0,1,,…,0,1}
· when PF=4 and K=2, down select from the following basic patterns:
· Alt 1 (consecutive mapping):{0,…,0,2,…,2}
· Alt 2 (non-consecutive mapping): {0,2,…,0,2}
· when PF=K=4, down select from the following basic patterns:
· Alt 1 (consecutive mapping): {0,…,0,2,…,2,1,…,1,3,…,3}
· Alt 2 (non-consecutive mapping): {0,2,1,3,…,0,2,1,3}

· Alt-1(9): MTK*, ZTE, SS, Xiaomi, Sharp, Sony*, QC*, LGE, China Telecom
· Alt-2(15): IDC, HW*, OPPO, Nokia, DCM, Google, TCL, Rakuten, Honor, Panasonic, Spreadrum, NEC, China Unicom, Tejas*, Futurewei
· Both Alt-1 & 2 (9)
· Support: E (without introducing separate UE capabilities), Apple, Lenovo, ETRI, HW, MTK, QC, Sony, Transsion, FW
· Support only one alternative(3): vivo, OPPO, ZTE
Note: The company that prefers one Alt but can also live with both is marked with an asterisk(*).

P2-1: scenario 1 
Proposal 2-1: 0 or more SRS resource with time-domain resource entirely in the second slot (i.e., U slot) can be supported in scenario 1.

P2-5: available slot 
Proposal 2-5: Support Alt-0 regarding “available slot” determination of aperiodic SRS.
· Alt-0 (per SRS resource set): The available slot(s) can include one slot or two consecutive S and U slots 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 UE capability on the minimum timing requirement between triggering PDCCH and all the SRS resources in the resource set.

P2-6: repetition factor and number of SRS symbols 
Proposal 2-6-2: For cross-slot SRS between one U slot and one adjacent S slot, the maximum number of repetition factor is limited to 14. 

Proposal 2-6-1: For the maximum number of symbols per cross-slot SRS resource, down select from the following alternatives:
· (12) limited to 14: MTK, CATT, SS, E, QC, Panasonic, Sharp, NICT, E, Fujitsu, N, Transsion
· (11) Support values over 14. FFS details: HW(28), ZTE (16,18), N, APP({n15, n16, n17, n18, n19, n20, n21, n22, n23, n24, n25, n26, n27, n28}), China Telecom(16,18), Spreadtrum, ETRI, HONOR, Xiaomi(27, for symbols extension, only if the higher-layer parameter nrofSRS-Ports-n8 is set to ports8tdm), KDDI, Futurewei
Note: 14 would be the outcome (i.e., no spec change) if no consensus is reached on this issue.

4.3 Offline discussion round 2 (Tuesday: 15min)
P2-1: scenario 1 (1min)
Proposal 2-1: 0 or more SRS resource with time-domain resource entirely in the second slot (i.e., U slot) can be supported in scenario 1.

P2-6: repetition factor and number of SRS symbols (2min)
Proposal 2-6-2: For cross-slot SRS between one U slot and one adjacent S slot, the maximum number of repetition factor is limited to 14. 

Proposal 2-6-1: For the maximum number of symbols per cross-slot SRS resource, down select from the following alternatives:
· (12) limited to 14: MTK, CATT, SS, E, QC, Panasonic, Sharp, NICT, E, Fujitsu, N, Transsion
· (11) Support values over 14. FFS details: HW(28), ZTE (16,18), N, APP({n15, n16, n17, n18, n19, n20, n21, n22, n23, n24, n25, n26, n27, n28}), China Telecom(16,18), Spreadtrum, ETRI, HONOR, Xiaomi(27, for symbols extension, only if the higher-layer parameter nrofSRS-Ports-n8 is set to ports8tdm), KDDI, Futurewei
Note: 14 would be the outcome (i.e., no spec change) if no consensus is reached on this issue.

P3-1: clarification on WID (2min)
Proposal 3-1(proposed conclusion):  Support cross-slot SRS for SRS resource with repetition and without repetition.

P1-2: exact RPFS patterns (3min)

Proposal 1-2 (version 1): To deduce the exact patterns of starting position hopping within a hop across repetition symbols, parameter   is given by legacy higher-layer parameter StartRBIndex if configured, otherwise 

Proposal 1-2 (version 2): For  , the following exact patterns of starting position hopping within a hop across repetition symbols can be supported for a given PF and K, as derived from start RB index in legacy RPFS and the corresponding basic pattern: 
· {0, 1} and {1, 0} when 
· {0, 2}, {1, 3}, {2, 0} and {3, 1} when   and 
· {0, 2, 1, 3}, {1, 3, 2, 0}, {2, 0, 3, 1} and {3, 1, 0, 2} when 
P1-3: start RB index hopping across periods (5min)
Proposal 1-3: For PF=4 and K=2, support enabling RPFS start RB index hopping across multiple legacy SRS frequency hopping periods and intra-repetition hopping for SRS repetition symbols within each SRS frequency hop simultaneously. Down select from the following alternatives:
· Alt 1: support legacy starting RB hopping pattern {0, 2, 1, 3}
· Alt 2: support new starting RB hopping pattern {0, 1, 2, 3}
· Alt 3: support new starting RB hopping pattern {0, 1, 0, 1}
· Alt.4: support new starting RB hopping pattern {0,1};
· Alt 5: start RB hopping in each SRS FH period group including two adjacent periods is used to probe all subbands, and start RB hopping across different SRS FH period groups is determined by pseudo random sequence.
Note: Alt 1 would be the outcome (i.e., no spec change) if no consensus is reached on this issue.


4.4 Online discussion round 2 (Cancelled Tuesday: 5min)
P2-1: scenario 1 (1min)
Proposal 2-1: 0 or more SRS resource with time-domain resource entirely in the second slot (i.e., U slot) can be supported in scenario 1.

P2-6: repetition factor and number of SRS symbols (2min)
Proposal 2-6-2: For cross-slot SRS between one U slot and one adjacent S slot, the maximum number of repetition factor is limited to 14. 

Proposal 2-6-1: For the maximum number of symbols per cross-slot SRS resource, down select from the following alternatives:
· (12) limited to 14: MTK, CATT, SS, E, QC, Panasonic, Sharp, NICT, E, Fujitsu, N, Transsion
· (11) Support values over 14. FFS details: HW(28), ZTE (16,18), N, APP({n15, n16, n17, n18, n19, n20, n21, n22, n23, n24, n25, n26, n27, n28}), China Telecom(16,18), Spreadtrum, ETRI, HONOR, Xiaomi(27, for symbols extension, only if the higher-layer parameter nrofSRS-Ports-n8 is set to ports8tdm), KDDI, Futurewei
Note: 14 would be the outcome (i.e., no spec change) if no consensus is reached on this issue.

P3-1: clarification on WID (1min)
Proposal 3-1(proposed conclusion):  Support cross-slot SRS for SRS resource with repetition and without repetition.

P2-5: available slot (0.5min)
Proposal 2-5: Support Alt-0 regarding “available slot” determination of aperiodic SRS.
· Alt-0 (per SRS resource set): The available slot(s) can include one slot or two consecutive S and U slots 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 UE capability on the minimum timing requirement between triggering PDCCH and all the SRS resources in the resource set.

P2-2: scenario 2 (0.5min)
Proposal 2-2: Support scenario 2 for cross-slot SRS transmission. 
· Scenario 2: an aperiodic SRS resource set which includes at least one SRS resource with time-domain resource transmitted in a first S slot, and at least one another SRS resource with time-domain resource transmitted in a second consecutive U slot.

4.5 Offline discussion round 3 (Wednesday)
P2-1: scenario 1 
Proposal 2-1: 0 or more SRS resource with time-domain resource entirely in the second slot (i.e., U slot) can be supported in scenario 1.

P2-6: repetition factor and number of SRS symbols 
Proposal 2-6-2: For cross-slot SRS between one U slot and one adjacent S slot, the maximum number of repetition factor is limited to 14. 

Proposal 2-6-1: For the maximum number of symbols per cross-slot SRS resource, down select from the following alternatives:
· (12) limited to 14: MTK, CATT, SS, E, QC, Panasonic, Sharp, NICT, E, Fujitsu, N, Transsion
· (11) Support values over 14. FFS details: HW(28), ZTE (16,18), N, APP({n15, n16, n17, n18, n19, n20, n21, n22, n23, n24, n25, n26, n27, n28}), China Telecom(16,18), Spreadtrum, ETRI, HONOR, Xiaomi(27, for symbols extension, only if the higher-layer parameter nrofSRS-Ports-n8 is set to ports8tdm), KDDI, Futurewei
Note: 14 would be the outcome (i.e., no spec change) if no consensus is reached on this issue.

P3-1: clarification on WID 
Proposal 3-1(proposed conclusion):  Support cross-slot SRS for SRS resource with repetition and without repetition.

P2-2: scenario 2 
Proposal 2-2: Support scenario 2 for cross-slot SRS transmission. 
· Scenario 2: an aperiodic SRS resource set which includes at least one SRS resource with time-domain resource transmitted in a first S slot, and at least one another SRS resource with time-domain resource transmitted in a second consecutive U slot.

P1-2: exact RPFS patterns

P1-3: start RB index hopping across periods
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P2-4: SRS before PUSCH


4.6 Online discussion round 3 (Wednesday)
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Annex: agreements from previous meetings
RAN1 #122
Agreement: 
For SRS configured with RPFS (PF>1) and multiple repetitions (R > 1), support multiple frequency-domain starting positions across SRS repetition symbols within each SRS frequency hop based on the followings: 
· For SRS repetition symbols within each SRS frequency hop, the starting position patterns across the K different frequency locations are determined by network configuration 
· The R repetition symbols are equally divided into K subgroups
· K is number of starting positions for SRS repetition symbols within each SRS frequency hop
· Within each subgroup of R/K symbols, the SRS is transmitted at the same starting position in frequency domain.
· Start position pattern for SRS repetition symbols within each SRS frequency hop is the same during the legacy SRS frequency hopping period (for a same value of )
FFS: whether/how to support enabling legacy RPFS start RB index hopping across multiple legacy SRS frequency hopping periods and intra-repetition hopping for SRS repetition symbols within each SRS frequency hop simultaneously.

Agreement:
For intra-repetition hopping for SRS repetition symbols within each SRS frequency hop, study the following configuration combinations:
· PF=2 and K=2
· PF =4 and K=2 
· PF =4 and K=4

Agreement: 
For a P/SP cross-slot SRS resource, the slot offset configured to the SRS resource refers to the first of the two slots spanned by the SRS resource.

Agreement: 
When there is a cross-slot SRS resource in the end of a S slot and the beginning of a U slot in a serving cell, support transmitting PUSCH with a priority index 0 and corresponding DMRS after this cross-slot SRS in the U slot in the serving cell. 

Agreement: 
Support at least the following scenarios for cross-slot SRS transmission:
· Scenario 1: a periodic, semi-persistent, or aperiodic SRS resource set which includes at least one SRS resource with time-domain resource transmitted across a first S slot and a second consecutive U slot. 
· FFS whether Scenario 2 below is supported.
· Scenario 2: an aperiodic SRS resource set which includes at least one SRS resource with time-domain resource transmitted in a first S slot, and at least one another SRS resource with time-domain resource transmitted in a second consecutive U slot.

Agreement:
For a given AP-SRS resource set in case of SRS transmission across two adjacent S+U slots, study the following alternatives and down-select one to determine “available slot” in the next meeting:
· Alt-0 (per SRS resource set): The available slot(s) can include one slot or two consecutive S and U slots 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 UE capability on the minimum timing requirement between triggering PDCCH and all the SRS resources in the resource set.
· Alt-1 (per SRS resource): The available slot(s) can include one slot or two consecutive S and U slots satisfying there are UL or flexible symbol(s) for the time-domain location(s) for at least one of the SRS resources in the resource set and it satisfies UE capability on the minimum timing requirement between triggering PDCCH and all the SRS resources in the resource set.
· Alt-2 (per slot): An available slot is a slot satisfying there are UL or flexible symbol(s) for the time-domain location(s) for a subset of SRS resource(s) with same slot offset in the SRS resource set, and it satisfies UE capability on the minimum timing requirement between triggering PDCCH and all the SRS resources in the resource set.

Agreement: 
To determine the time-domain location of cross-slot SRS, 
· One set of time-domain resource allocation related parameters (i.e., startPosition, nrofSymbols, and repetitionFactor) is configured for the SRS resource without restriction on “within a slot”. 
· For the index of each SRS symbol , it is the same as legacy spec., i.e., . 
· The offset counts symbols backwards from the end of the starting slot of the resource

RAN1 #122bis
Agreement: 
For intra-repetition hopping for SRS repetition symbols within each SRS frequency hop and K=R (i.e., each subgroup includes  symbol (or 1 pair of consecutive symbols for 8-Tx SRS with ports8tdm))), the following configuration combinations and basic starting position patterns are supported
· when PF=K=2, support pattern {0,1}
· when PF=4 and K=2, select one of the following patterns:
· Alt 1: {0,2}
· Alt 2: {0,1}
· when PF=K=4, select one of the following patterns:
· Alt 1: {0,2,1,3}
· Alt 2: {0,1,2,3}
Note: exact pattern(s) are deduced from the basic patterns. FFS details.

Agreement: 
For intra-repetition hopping for SRS repetition symbols within each SRS frequency hop, support Alt-1 from the agreement in RAN1#122bis as the following:
· when PF=4 and K=2, select one of the following patterns:
· Alt 1: {0,2}
· when PF=K=4, select one of the following patterns:
· Alt 1: {0,2,1,3}

Agreement: 
For intra-repetition hopping for SRS repetition symbols within each SRS frequency hop and K<R (i.e., each subgroup includes  symbol (or >1 pair of consecutive symbols for 8-Tx SRS with ports8tdm)), support the following configuration combinations and basic starting position patterns
· when PF=K=2, select at least one of the following basic patterns:
· Alt 1 (consecutive mapping): {0,…,0,1,…,1}
· Alt 2 (non-consecutive mapping): {0,1,,…,0,1}
· when PF=4 and K=2, down select from the following basic patterns:
· Alt 1-1 (consecutive mapping):{0,…,0,2,…,2}
· Alt 1-2 (consecutive mapping):{0,...,0,1,…,1}
· Alt 2-1 (non-consecutive mapping):{0,2,…,0,2}
· Alt 2-2 (non-consecutive mapping): {0,1,…,0,1}
· when PF=K=4, down select from the following basic patterns:
· Alt 1-1 (consecutive mapping): {0,…,0,2,…,2,1,…,1,3,…,3}
· Alt 1-2 (consecutive mapping): {0,…,0,1,…,1,2,…2,3,…,3}
· Alt 2-1 (non-consecutive mapping): {0,2,1,3,…,0,2,1,3}
· Alt 2-2 (non-consecutive mapping): {0,1,2,3,…,0,1,2,3}
Note: exact patterns are deduced from the basic patterns. FFS details.

Working Assumption: 
For intra-repetition hopping for SRS repetition symbols within each SRS frequency hop, support Alt-2:
· when PF=K=2, select at least one of the following basic patterns:
· Alt 1 (consecutive mapping): {0,…,0,1,…,1}
· Alt 2 (non-consecutive mapping): {0,1,,…,0,1}
· when PF=4 and K=2, down select from the following basic patterns:
· Alt 1 (consecutive mapping):{0,…,0,2,…,2}
· Alt 2 (non-consecutive mapping): {0,2,…,0,2}
· when PF=K=4, down select from the following basic patterns:
· Alt 1 (consecutive mapping): {0,…,0,2,…,2,1,…,1,3,…,3}
· Alt 2 (non-consecutive mapping): {0,2,1,3,…,0,2,1,3}

Agreement
To determine the time-domain location of a cross-slot SRS resource,
· ‘’ is interpreted as the starting symbol in the starting slot for an SRS resource.
· ‘’ is interpreted as the symbol index in a slot or two consecutive S and U slots. 
· The restriction ‘’ is removed.

Agreement
· For intra-repetition hopping for SRS repetition symbols within each SRS frequency, support periodic, semi-persistent and aperiodic SRS.
· For intra-repetition hopping for SRS repetition symbols within each SRS frequency hop, support all SRS usages (i.e., codebook, nonCodebook, antennaSwitching and beamManagement)

Agreement:
· Support cross-slot SRS for all SRS resource types, i.e., for periodic, semi-persistent, and aperiodic SRS.
· Support cross-slot SRS for usages of codebook, non-codebook, antenna switching, beam management

Agreement: 
· For an aperiodic cross-slot SRS resource set in scenario 1, the slot offset of the SRS resource set refers to the first of the two slots spanned by the SRS resource set.
· Note 1: Whether 0 or more SRS resource with time-domain resource entirely in the second slot (i.e. U slot) can be supported in scenario 1 is discussed separately.
· Note 2: If the transmission of 0 or more SRS resource with time-domain resource entirely in the second slot (i.e. U slot) is supported, for the resource(s) in the second slot, whether/how to utilize the slot offset configured for the SRS resource set is discussed separately.
· Note 3: 0 or more SRS resource with time-domain resource entirely in the first slot (i.e. S slot) can be supported in scenario 1.
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Figure 12. Illustration of the ambiguity issue with cross-slot aperiodic SRS resource sets. Without a positional
rule, two valid interpretations are possible. In the first interpretation, SRS resource #0 is transmitted in slot S;
in the second interpretation, SRS resource #0 is transmitted in slot U. With a positional rule, the ambiguity is
resolved, and the network can configure interpretation 1 or 2 by properly filling the indices of the field
srs-ResourceldList in the SRS resource set.





