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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. If your viewpoints have not been captured or have been inaccurately described, please update in the following table.
Table 1. Summary of views on Issue 1 
	#
	Issue
	Companies’ views

	1-1
	Starting position pattern
	Exact patterns for K<R
For , the following exact patterns of starting position hopping within a hop across repetition symbols can be supported for a given  according to the configured , as derived from the corresponding basic pattern and : 
· {0,…,0, 1,…,1} and {1,…,1, 0,…,0} when .
· {0,…,0, 2,…,2}, {1,…,1, 3,…,3}, {2,…,2, 0,…,0} and {3,…,3, 1,…,1} when  and .
· {0,…,0, 2,…,2, 1,…,1, 3,…,3}, {1,…,1, 3,…,3, 2,…,2, 0,…,0}, {2,…,2, 0,…,0, 3,…,3, 1,…,1} and {3,…,3, 1,…,1, 0,…,0, 2,…,2} when .
· CATT, ChinaTelecom, ETRI, Sony

Is R an integer multiple of K?
Apple: When the R repetition symbols are equally divided into K subgroups, only support the case when R is integer multiple of K.
Spreadtrum: Orphan symbols should be avoided by allowing R being an integer multiple of K.

The formula determining the frequency domain starting position 
NEC, Rakuten: For multiple frequency domain starting positions, a new hop factor  as function of ,  and  can be introduced on top of current formula. 
.
And the new factor of hop  can be a function of ,  and .

Nokia:
/ 

ChinaTelecom: Down-selection to derive the number of K starting positions for SRS repetition symbols within each SRS frequency hop:
· Option 1: K is configured by RRC signaling to enable intra-repetition hopping for SRS repetition symbols within each SRS frequency hop;
· Option 2: K is determined by  and PF values when RRC signaling enables intra-repetition hopping for SRS repetition symbols within each SRS frequency hop.

ETRI: For intra-repetition hopping over SRS repetition symbols within each SRS frequency hop, replace  specified in TS38.211 as follows

where  is -th element in the basic starting position pattern for a given  and . If the higher-layer parameter K is not configured, .
Note: For the basis starting position pattern for a given PF and K, refer to the agreements made in RAN1#122bis for the case where R=K.

Sony：
,
where  is given by the table below, , the quantity 

SS: To enable multiple frequency positions within repetition, RPFS hopping formula can be modified considering following aspects:
· Considering different frequency starting position during same nSRS and different l’
· Considering different value combinations of (=1,2,4,8,10,12,14), R (=1,2,4,5,6,7,8,10,12,14) and PF (=2,4)
· Considering configuration of legacy RPFS hopping and/or new RPFS hopping during repetition
· Considering time resource granularity of new RPFS hopping during repetition
· How to capture the exact modified RPFS hopping formula is up to editor.

Vivo，China Telecom:
· For SRS intra-repetition hopping, support the following revision of the formula in TS38.211, wherein  demonstrates the relative starting frequency position offset respect to the frequency position of the first symbol for each symbol within the SRS resource.
· 
· Adopt  defined in the following table.
Table: The quantity  as a function of 
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	1
	2
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	  and K=4
	0
	2
	1
	3

	  and K=2
	0
	2
	-
	-

	  and K=2
	0
	1
	-
	-




	1-2
	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
	Alt A: 
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.
Note: There is no new pattern. 
· 13 companies: MTK, Nokia, QC, SS, Spreadtrum, CATT, Apple, HONOR, InterDigital, OPPO, Rakuten, Tejas Networks Ltd, vivo

Alt B: 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.

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. 
Select one alternative from the following alternatives:
· Alt 1: support new starting RB hopping pattern {0, 1, 2, 3}
· 6 companies: ChinaTelecom, Ericsson, ETRI, Fujitsu, HW, NTT DOCOMO
· Alt 2: support new starting RB hopping pattern {0, 1}
· 5 companies: Ericsson, HW, NTT DOCOMO, Sharp, xiaomi
· 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.
· 3 companies: ETRI, NEC, ZTE
Note: The cases , , and ,  can be discussed separately.

For  and , adopt {0,1} and {0, 2, 1, 3} respectively
· ChinaTelecom, ETRI

	1-3
	Phase continuity 
	NTT DOCOMO: Clarify the condition/requirement on maintaining phase continuity across K frequency positions within a frequency hop.

ZTE: Send an LS to RAN4 to justify the events which causes phase continuity not to be maintained for intra-repetition hopping for SRS repetition symbols within each SRS frequency hop.

Sony: Send an LS to RAN4 to study the requirement on maintaining power consistency and/or phase continuity during SRS repetitions when enhanced RPFS start RB index hopping within each hop is applied.
· In particular, RAN4 should study whether the amount of intra-repetition hopping for SRS repetition symbol within each SRS frequency hop may result in accumulated—i.e., larger—power and/or phase errors.

SS: RAN1 concludes that if requirement of DMRS bundling is fully reused per WID, then the phase continuity is not maintained.

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.
ETRI: For intra-repetition hopping within each SRS frequency hop, study phase continuity requirements in both time and frequency domains, and consider phase continuity support as UE capability if needed.

	1-4
	Other issues
	



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

P1-1: Starting position pattern 
Round 1
Proposal 1-1: For , the following exact patterns of starting position hopping within a hop across repetition symbols  can be supported for a given  according to the configured , as derived from the corresponding basic pattern and : 
· {0,…,0, 1,…,1} and {1,…,1, 0,…,0} when .
· {0,…,0, 2,…,2}, {1,…,1, 3,…,3}, {2,…,2, 0,…,0} and {3,…,3, 1,…,1} when  and .
· {0,…,0, 2,…,2, 1,…,1, 3,…,3}, {1,…,1, 3,…,3, 2,…,2, 0,…,0}, {2,…,2, 0,…,0, 3,…,3, 1,…,1} and {3,…,3, 1,…,1, 0,…,0, 2,…,2} when .

Proposal 1-2（proposed conclusion）: For intra-repetition hopping for SRS repetition symbols within each SRS frequency hop, only support the case when R is an integer multiple of K.
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P1-2: 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 1-2: TBD
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P1-3: Phase continuity
Round 1
Proposal 1-3: TBD
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P1-4: Other issues
Round 1
Proposal 1-4: TBD
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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. 
If your viewpoints have not been captured or have been inaccurately described, please update in the following table.
Table 2. Summary of views on Issue 2 
	#
	Issue
	Companies’ views

	2-1
	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: SS, ZTE, HW, CATT, ChinaTelecom, Ericsson, NTT DOCOMO, TCL, ETRI, Sony, Fujitsu, HONOR, InterDigital, KDDI, Nokia, Rakuten, Tejas Networks Ltd  
· Not support: QC, OPPO, Spreadtrum, Lenovo
ChinaTelecom, Nokia: For an aperiodic cross-slot SRS resource set in scenario 2, the slot offset of the SRS resource set refers to the first of the two slots spanned by the SRS resource set.

KDDI: Introduce a parameter that associates the two resources in Scenario 2.

Panasonic: Scenario 1 should be prioritized. Scenario 2 can be supported if it does not require significant additional specification effort compared to Scenario 1

	2-2
	Time-domain location determination of aperiodic SRS resources within the cross-slot resource set,
	Alt 1: Introduce per slot resource offset for AP SRS: 
· HW, SS, ZTE, QC, ETRI, Rakuten, China Telecom, MTK, Sharp, Sony, NTT DOCOMO, OPPO, Vivo, Fujitsu
Nokia: Support configuring slot offset in SRS resource set

QC: For cross-slot SRS, within an aperiodic SRS resource set, for the SRS resource confined within the second slot (i.e. U slot), RRC configures resource-level “+1” triggering offset.

ETRI: 
· For an AP cross-slot SRS resource, the per-resource slot offset configured to the SRS resource refers to the first of the two slots spanned by the SRS resource.
· For an AP cross-slot SRS resource set, the per-resource slot offset 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.

ZTE: Support to introduce an additional slot offset (denoted as k') relative to the first slot per SRS resource configured in the aperiodic SRS resource set on top of slot offset k and available slot offset t.
· k' = 0 or 1 respectively correspond to the first or second slot of the two slots spanned by the SRS resource set.
OPPO: For scenario 1, support one additional bit in one of the SRS resources to indicate whether the starting symbol index is corresponding to the S slot.

NTT DOCOMO, OPPO: 1-bit flag is configured per SRS resource to indicate whether the SRS resource is transmitted on the first slot or the second slot.

Vivo, Fujitsu: For an aperiodic cross-slot SRS resource set in scenario 1, support to introduce a ‘1-bit flag’ for any SRS resource that is transmitted entirely within the 2nd slot (U slot).

Sony: 
· Alt 1: Configure slot level offset k and/or available slot offset t for each of SRS resources within an aperiodic SRS resource set. 
· Alt 2: Introduce one newly additional slot offset t’ for each of SRS resources within an aperiodic SRS resource set on top of slot level offset k and available slot offset t that configured per SRS resource set as legacy. 

Alt 2： Extend the range of values for 
CATT:
The slot offset is configured for the SRS resource set and the reference point for all the SRS resources within this set is defined at the boundary between the S slot and the U slot. The time domain location of the SRS resource is determined based on the value range of  and .
· When , the SRS resource is transmitted entirely within the S slot.
· When , the SRS resource is transmitted across both the S slot and the U slot.
· When , the SRS resource is transmitted entirely within the U slot.

Xiaomi:
To determine the time-domain location of an SRS resource in the U slot configured in a cross-slot SRS resource set,
· Redefine the offset  as counting symbols backwards from the starting slot of the first of the two slots spanned by the SRS resource set.
· The parameter for SRS resource transmitted starting within U slot can be defined as  
MTK: Limit the time allocation rules. Apply a clear, simple rule for interpreting startPosition based on the existing resource set-level slotOffset.

Alt 3: Time-domain location  determination based on SRS resource index 
Sony: 
· Alt-3: Adopt the rule that SRS resources are transmitted following the order in which their IDs appear in the srs-ResourceIdList field of the SRS resource set. No additional per-SRS resource slot offset is introduced.
TCL: For cross-slot SRS, the implicit method can be applied to distinguish the location of the SRS resource within the SRS resource set, the SRS resource index can be defined based on the first symbol location of the SRS resource, where a lower index corresponds to an earlier first symbol location.


	2-3
	Transmission of SRS before PUSCH
	Support PUSCH transmission with a priority index 0 and corresponding DMRS also after the SRS resources with time-domain resource allocation entirely in the U slot
· Support: ChinaTelecom(scenario 1 and scenario 2), Ericsson(scenario 1 and scenario 2), ETRI(scenario 1 and scenario 2), SS(scenario 1 and scenario 2), CATT, HW, Nokia, Sony
· Not support transmission of SRS before PUSCH: OPPO

	2-4
	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, Panasonic, Sony
Not support: Apple

	2-5
	Other issues
	Definition of transmission occasion
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.
SS, Sharp, Spreadtrum

AP SRS resource set for cross-slot transmission:
Apple: 
If enhancement to aperiodic SRS resource set is allowed to span consecutive two slots, i.e., a S slot followed by a U slot 
· The enhancement is not considered for SRS resource set with usage of “antennaSwitching”

The clarification of the definition of the available slot
ETRI: The available slot (pair) refers to the two consecutive S and U slots considered as one available slot (pair).

Guard period for antenna switching
Panasonic: For cross-slot SRS, a guard period for antenna switching should be relaxed to be applied between SRS resources within the SRS resource set in different slots.

Hopping equation(group, sequence, cyclic shift, comb offset, frequency hopping)
ChinaTelecom, Lenovo:
Update of the interpretation of  as the slot number of the first S slot for a cross-slot SRS resource in both adjacent S and U slots in cyclic shift hopping, group hopping, sequence hopping, comb offset hopping, frequency hopping formulas.
HONOR: No change to existing equations for group or sequence hopping
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.
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. 
The scope extension of cross-slot repetition
Tejas Networks Ltd: Support extending the scope of cross-slot repetition to within multiple SRS resource sets.

PUSCH mapping type
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.

Impact to SBFD aspects
QC: For cross-slot SRS within a TDD carrier, RAN1 to decide whether cross-slot SRS transmission is limited to non-SBFD symbols, or, is applicable to SBFD symbols

Combination of multiple frequency domain starting positions and cross-slot transmission
NEC: Support multiple frequency domain starting positions for one SRS resource across two slots (are valuable features).
TA adjustment:
ETRI: For a cross-slot SRS resource, if a TA command application slot corresponds to the second of the two consecutive slots spanned by the SRS resource, the UE applies the TA adjustment from the beginning of the next UL slot after the SRS resource ends.

Transmit power
Lenovo: For cross slot SRS resource or resource set transmission, the transmit power for the SRS transmission is calculated based on the parameters determined in the first slot for the SRS transmission

Spreadtrum: Power control issue for cross-slot SRS should be studied, and make down-selection among the following alternatives:	
· Alt-1: Use the SRS power of S or U slot as the reference power, and apply for all SRS symbols.
· Alt-2: Use min {SRS power of S slot, SRS power of U slot} as the reference power, and apply for all SRS symbols.
· Alt-3: Up to UE implementation.
Tejas Networks Ltd: Support to not introduce additional transmit power control application rule to ensure phase coherency maintained at the UE.



P2-1: Scenario 2
Round 1
Proposal 2-1: 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.
· For an aperiodic cross-slot SRS resource set in scenario 2, the slot offset of the SRS resource set refers to the first of the two slots spanned by the SRS resource set.
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P2-2: Time-domain location determination of cross-slot AP SRS
Round 1
Proposal 2-2: For the time-domain location determination of aperiodic SRS resources within the cross-slot resource set, down select one of the following alternatives:
· Alt 1: Introduce per-resource slot offset
· Alt 1-1: 1-bit flag is configured per SRS resource to indicate whether the SRS resource is transmitted on the first slot or the second slot.
· Alt 1-2: 1-bit flag is configured for the SRS resource confined within the first (i.e. S slot) or second slot (i.e. U slot)
· Alt 2: Extend the range of values for 
· The slot offset is configured for the SRS resource set and the reference point for all the SRS resources within this set is defined at the boundary between the S slot and the U slot. The time domain location of the SRS resource is determined based on the value of  .
· Alt 3: Time-domain location  determination based on SRS resource index
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P2-3: Transmission of SRS before PUSCH
Round 1
Proposal 2-3: Support PUSCH transmission with a priority index 0 and corresponding DMRS after the SRS resources with time-domain resource allocation entirely in the U slot for scenario 1 and scenario 2 (if agreed).
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P2-4: Multiple aperiodic SRS resource sets in a slot for usage of antenna switching
Round 1
Proposal 2-4：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 a cross-slot SRS resource.
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P2-5: Other issues
Round 1
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3. Other issues
Table 3. Summary for other issues
	#
	Issue
	Companies’ views

	
	
	





4. Issues to be discussed in online/offline sessions
4.1 Offline discussion round 1


4.2 Online discussion round 1


4.3 Offline discussion round 2


4.4 Online discussion round 2


4.5 Offline discussion round 3


4.6 Online discussion round 3


4.7 Offline discussion round 4


4.8 Online discussion round 4
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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.


RAN1 #123
Multiple FD starting positions for SRS repetition symbols within each SRS FH for RPFS


Agreement:
For intra-repetition hopping for SRS repetition symbols within each SRS frequency hop with R>K, support Alt-1  :
· 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}
 
 Intra-repetition hopping for SRS repetition symbols within each SRS frequency hop is supported when R is integer multiple of K.


Agreement: 
For K=R, the following exact patterns of starting position hopping within a hop across repetition symbols can be supported for a given K according to the configured , as derived from the corresponding basic pattern and :
· {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 .

Agreement: 
Alt A:
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.
Note: There is no new pattern. 

Alt B:
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.

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. 
Select one alternative 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}
· 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.
Note: The cases , , and ,  can be discussed separately.


Cross-slot SRS between one U slot and one adjacent S slot

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


Agreement: 
For cross-slot SRS resource between one U slot and one adjacent S slot, the maximum number of repetition factor is limited to 14. 


Agreement: 

The maximum number of symbols per cross-slot SRS resource is limited to 14:
 
Agreement: 
Support cross-slot SRS for SRS resource with repetition and without repetition.

Agreement: 
Support the following regarding “available slot” determination of aperiodic SRS (i.e. Alt 0 from the agreement RAN1#122).
· 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.
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