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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change. 
Additional explanations/motivations for the time budget changes in the attached Excel table:

2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
In RAN1#122, the following agreements/conclusions were made. 

Improvement of SRS capacity and coverage

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: 
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: 
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

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


Enhancing downlink CSI acquisition

Agreement: 
For UE transition from IDLE/INACTIVE to CONNECTED mode, support at least aperiodic SRS-AS transmission triggered via MSG4 of 4-Step RACH. 

Agreement: 
For UE transition from IDLE/INACTIVE to CONNECTED mode, support aperiodic CSI reporting triggered via MSG4 of 4-Step RACH based on the followings: 
· The aperiodic CSI reporting is transmitted on PUSCH.
· Support at least aperiodic CSI-RS for CSI associated with the aperiodic CSI reporting
· Support PMI-based reporting with wideband PMI based on Rel-15 Type-I SP codebook and wideband CQI
· FFS: Which report quantity(s) can be configured
· Support PMI-free reporting with wideband CQI 
· FFS: Which report quantity can be configured

Agreement: 
For a UE transition from IDLE to CONNECTED mode, support the following procedure at least for early aperiodic SRS-AS/CSI-RS/CSI triggering (i.e., early triggering of aperiodic SRS-AS transmission, aperiodic CSI-RS reception, aperiodic CSI reporting):
· Step-1: The UE receives the resource/reporting configuration(s) for early SRS-AS/CSI-RS/CSI triggering provided in the system information before MSG3.
· FFS: Which SIB is used to carry the resource/reporting configuration(s) for early SRS-AS/CSI/CSI-RS triggering
· Step-2: The UE reports its capability on early SRS/CSI-RS/CSI triggering through MSG3 
· Step-3: The UE receives MSG4 that triggers early SRS-AS/CSI-RS/CSI based on  the capability reported by the UE.
· Step-4: The UE performs aperiodic SRS-AS transmission, aperiodic CSI-RS reception, and/or aperiodic CSI reporting.
· FFS: Timeline of the aperiodic SRS-AS transmission, aperiodic CSI-RS reception, aperiodic CSI reporting
Note: The term “capability” above does not mean legacy RRC based UE capability.
FFS: For a UE transition from INACTIVE to CONNECTED mode, whether above procedure can be reused at least for early aperiodic SRS-AS/CSI-RS/CSI triggering
Note: Whether the aperiodic SRS-AS transmission, aperiodic CSI-RS reception, and/or aperiodic CSI reporting can be configured/triggered simultaneously will be discussed separately

Agreement: 
CSI-RS frequency-domain density ρ = 1/4 can be configured to the K NZP CSI-RS resources at least for the following cases:
· K=2 24-port NZP CSI-RS resources in a CSI-RS resource set aggregating 48 CSI-RS ports
· K=4 16-port NZP CSI-RS resources in a CSI-RS resource set aggregating 64 CSI-RS ports
· K=2 32-port NZP CSI-RS resources in a CSI-RS resource set aggregating 64 CSI-RS ports
· K=4 32-port NZP CSI-RS resources in a CSI-RS resource set aggregating 128 CSI-RS ports
FFS: K=3 16-port NZP CSI-RS resources in a CSI-RS resource set aggregating 48 CSI-RS ports
Note: It’s not precluded that the frequency-domain density configured to the K NZP CSI-RS resources in the same CSI-RS resource set for 48/64/128 CSI-RS ports aggregation can be different

Agreement: 
CSI-RS frequency-domain density ρ = 1/3 and 1/6 can be configured to the K NZP CSI-RS resources at least for the following cases:
· K=3 16-port NZP CSI-RS resources in a CSI-RS resource set aggregating 48 CSI-RS ports
FFS: K=2 24-port NZP CSI-RS resources in a CSI-RS resource set aggregating 48 CSI-RS ports
Note: It’s not precluded that the frequency-domain density configured to the K NZP CSI-RS resources in the same CSI-RS resource set for 48 CSI-RS ports aggregation can be different

Agreement: 
[bookmark: OLE_LINK125]For early triggering of SRS-AS when SCell transition from deactivation to activation, support at least aperiodic SRS-AS transmission on a SCell, triggered based on legacy SCell activation command activating the SCell.
· FFS: Timeline of the aperiodic SRS-AS transmission (requirement is up to RAN4)
· FFS: How to trigger the aperiodic SRS-AS transmission based on legacy SCell activation command
· FFS: Whether/what new information is provided in SCell activation command?

Agreement: 
For early triggering of CSI/CSI-RS when SCell transition from deactivation to activation, support aperiodic CSI reporting for a SCell triggered based on legacy SCell activation command activating the SCell.
· The aperiodic CSI reporting is assosicated with at least aperiodic CSI-RS for CSI on the SCell
· FFS: Timeline of the aperiodic CSI reporting and corresponding aperiodic CSI-RS for CSI (requirement is up to RAN4) 
· FFS: How to trigger the aperiodic CSI reporting and corresponding aperiodic CSI-RS for CSI based on legacy SCell activation command?
· FFS: Whether/what new information is provided in SCell activation command?

Agreement: 
For early triggering of SRS-AS/CSI-RS/CSI when UE transition from IDLE to CONNECTED mode, study the following at least three options for Step-1 and Step-2:
· Option-1: NW can provide the resource/report configuration in SIBx based on only one UE capability assumption, and UE can report through MSG3 whether the resource/report configuration received in SIBx is supported.
· Option-2: NW can provide the resource/report configuration(s) in SIBx based on one or multiple UE capability assumptions, and UE can report through MSG3 which resource/report configuration(s) received in SIBx is/are supported.
· Option-3: NW can provide the resource/report configuration(s) in SIBx based on one or multiple UE capability assumptions, and UE can report through MSG3 the supported capability(s) of early SRS/CSI/CSI-RS triggering (e.g., whether to support this feature, max number of CSI-RS ports, xTyR for SRS-AS, max bandwidth of the CSI-RS/SRS-AS etc.).
Note: The term “capability” or “UE capability” above does not mean legacy RRC based UE capability.


In RAN1#122bis, the following agreements/conclusions were made. 

Improvement of SRS capacity and coverage

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.


Enhancing downlink CSI acquisition

Agreement:
For early triggering of SRS-AS when SCell transition from a dormant BWP to a non-dormant BWP, support aperiodic SRS-AS transmission on the non-dormant BWP, triggered via a DCI indicating switching out of SCell dormancy.
· Legacy DCI format(s) for switching out of SCell dormancy is reused without introducing new DCI field or resizing the existing DCI field
· FFS: Which DCI format(s) from DCI format 0_1/0_3/1_1/1_3/2_6 is supported
· FFS: Triggering mechanism(s)
· FFS: Timeline of the aperiodic SRS-AS transmission (requirement is up to RAN4)

Agreement:
For early triggering of CSI/CSI-RS when SCell transition from a dormant BWP to a non-dormant BWP, support aperiodic CSI reporting for the non-dormant BWP, triggered via a DCI indicating switching out of SCell dormancy.
· The aperiodic CSI reporting is associated with aperiodic CSI-RS for CSI on the non-dormant BWP
· Legacy DCI format(s) for switching out of SCell dormancy is reused without introducing new DCI field or resizing the existing DCI field
· FFS: Which DCI format(s) from DCI format 0_1/0_3/1_1/1_3/2_6 is supported
· FFS: Triggering mechanism(s)
· FFS: Timeline of the aperiodic CSI reporting and corresponding aperiodic CSI-RS for CSI (requirement is up to RAN4)

Agreement:
For UE transition from IDLE/INACTIVE to CONNECTED mode, support the followings for aperiodic CSI reporting triggered by MSG4:
· For PMI-based reporting, support the report quantity ‘CRI-RI-PMI-CQI’
· FFS: ‘CRI-RI-LI-PMI-CQI’
· For PMI-free reporting, support the report quantity ‘CRI-RI-CQI’

Agreement:
For early TRS reception when UE transition from IDLE/INACTIVE to CONNECTED mode, down-select one from the followings in RAN1#123 meeting:
· Alt-1: Support aperiodic TRS triggered by MSG4 only
· Alt-2: Support periodic TRS triggered by MSG4 and aperiodic TRS triggered by MSG4
· Alt-3: Support periodic TRS triggered by MSG4 only

Agreement
For UE transition from IDLE/INACTIVE to CONNECTED mode, using MAC-CE in the PDSCH for MSG4 to trigger early aperiodic SRS-AS/CSI-RS/CSI
· Note: How to determine the PUSCH for aperiodic CSI reporting is separately discussed. 

Agreement: 
On PUSCH allocation for MSG4-triggered aperiodic CSI reporting associated with aperiodic CSI-RS for CSI, when UE transition from IDLE/INACTIVE to CONNECTED mode, down select one from the following alternatives to determine PUSCH for carrying the aperiodic CSI report by RAN1#123:
· Alt-1: The PUSCH is scheduled by MAC CE in MSG4 along with the aperiodic CSI report triggering.
· Alt-2: The PUSCH is scheduled by a legacy DCI after MSG4 
· Alt-3: The PUSCH is configured by SIBx providing resource/reporting configuration for early triggering of aperiodic CSI reporting.
Note: The timeline of PUSCH for aperiodic CSI reporting is separately discussed.

Agreement
For SCell transition from deactivation to activation, support the followings for aperiodic CSI reporting triggered based on legacy SCell activation command:
· For PMI-based reporting, support the report quantity ‘CRI-RI-PMI-CQI’
· FFS: ‘CRI-RI-LI-PMI-CQI’
· For PMI-free reporting, support the report quantity ‘CRI-RI-CQI’

Agreement
For SCell transition from dormant-BWP to non-dormant BWP, support the followings for aperiodic CSI reporting triggered via a DCI indicating switching out of SCell dormancy:
· For PMI-based reporting, support the report quantity ‘CRI-RI-PMI-CQI’
· FFS: ‘CRI-RI-LI-PMI-CQI’
· For PMI-free reporting, support the report quantity ‘CRI-RI-CQI’

Agreement
For early aperiodic SRS-AS/CSI-RS/CSI triggering (i.e., early triggering of aperiodic SRS-AS transmission, aperiodic CSI-RS reception, aperiodic CSI reporting) when UE transition from INACTIVE to CONNECTED mode, reuse the procedure for UE transition from IDLE to CONNECTED mode.

Agreement
For early triggering of SRS-AS when UE transition from IDLE/INACTIVE to CONNECTED mode, support Option-2 as follows:
· In Step-1, SIBx provides one or multiple SRS configurations based on one or multiple ‘xTyR’ UE capability assumptions.
· At least one SRS configuration(s) resource sets for SRS-AS in an SRS configuration is provided for a same ‘xTyR’  

· FFS: Information to be provided in SRS configuration(s)
· FFS: Whether Configuration information could be SRS configuration or the CSI report configuration for PMI-free report.
· FFS: Whether SRS configuration can be associated with CSI report configuration for PMI-free report.

· In Step-2, UE reports through MSG3 which/whether the SRS configuration(s) provided in SIBx is/are supported.
· FFS: How to report which/whether the SRS configuration(s) provided in SIBx is/are supported.

Agreement:
For early triggering of aperiodic CSI reporting and the associated CSI-RS for CSI when UE transition from IDLE/INACTIVE to CONNECTED mode, support Option-2 as follows:
· In Step-1, SIBx provides one or multiple CSI report configurations based on one or multiple UE capability assumptions 
· Each CSI reporting configuration is associated with a CSI resource configuration for channel measurement.
· The CSI-RS resource set(s) in the CSI resource configuration for channel measurement is provided with a same number of CSI-RS ports 
· Each CSI reporting configuration is associated with a CSI resource configuration for CSI-IM based interference measurement.
· FFS: Support of NZP CSI-RS based interference measurement 
· FFS: Information to be provided in a CSI report/resource configuration
· In Step-2, UE reports through MSG3 which/whether the CSI report configuration(s) provided in SIBx is/are supported.
· FFS: How to report which/whether the CSI report configuration(s) provided in SIBx is/are supported.

Agreement: 
On triggering mechanism for early aperiodic SRS-AS transmission on a SCell and early aperiodic CSI reporting for a SCell, based on the legacy SCell activation activating the SCell, down-select one from the followings in RAN1#123 meeting: 
· Alt-1 (Implicit mechanism): 
· For early aperiodic SRS-AS transmission, the SRS resource set(s) triggered for the SCell is determined according to RRC configuration.
· For early aperiodic CSI reporting, the CSI report configuration(s) triggered for the SCell is determined according to RRC configuration
· Alt-2 (Explicit mechanism): 
· For early aperiodic SRS-AS transmission, the SRS resource set(s) triggered for the SCell is determined according to an indication in SCell activation command.
· For early aperiodic CSI reporting, the CSI report configuration(s) triggered for the SCell is determined according to an indication in SCell activation command.


In RAN1#123, the following agreements/conclusions were made. 

Improvement of SRS capacity and coverage

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 PF, 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 
  is given by legacy higher-layer parameter StartRBIndex if configured, otherwise 
Note: Which of the multiple patterns to use is determined at least by kF

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.


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.


Enhancing downlink CSI acquisition

Conclusion 
For UE transition from IDLE/INACTIVE to CONNECTED mode, there is no RAN1 consensus to support the following cases triggered by MSG4 of 4-Step RACH:
· Periodic and semi-persistent SRS-AS
· Periodic and semi-persistent CSI-RS for CSI associated with aperiodic CSI reporting

Conclusion
For SCell transition from deactivation to activation, there is no RAN1 consensus to support the following cases triggered based on legacy SCell activation command:
· Periodic and semi-persistent SRS   
· Periodic and semi-persistent CSI-RS for CSI associated with aperiodic CSI reporting

Agreement:
For early TRS reception when UE transition from IDLE/INACTIVE to CONNECTED mode, at least support aperiodic TRS with up to  TRS burst(s) triggered by a MAC-CE in MSG4 of 4-Step RACH. 
· FFS: The value of 
· FFS: Whether to further support periodic TRS triggered by MSG4

Agreement:
For early triggering of aperiodic TRS when UE transition from IDLE/INACTIVE to CONNECTED mode, support Option-1, i.e.,
· In Step-1, SIBx provides one CSI resource configuration for aperiodic TRS
· FFS: Whether to support more than one TRS resource sets provided in one CSI resource configuration (e.g., TRS resource sets can be provided with different triggering offsets, numbers of TRS bursts and/or gap between TRS bursts, etc)
· In Step-2, UE reports through MSG3 whether the CSI resource configuration for aperiodic TRS provided in SIBx is supported.
· FFS: Whether/How UE additionally reports via MSG3 the number of TRS bursts that the UE needs 

Agreement:
On triggering mechanism for early aperiodic SRS-AS transmission on a SCell and early aperiodic CSI reporting and associated aperiodic CSI-RS for CSI for a SCell, based on the legacy SCell activation activating the SCell, support Alt-2, i.e., 
· For early aperiodic SRS-AS transmission, the SRS resource set(s) triggered for the SCell is determined according to an indication in SCell activation command.
· For early aperiodic CSI reporting and associated aperiodic CSI-RS for CSI, the CSI report configuration(s) triggered for the SCell is determined according to an indication in SCell activation command.

Agreement: 
On PUSCH allocation for MSG4-triggered aperiodic CSI reporting associated with aperiodic CSI-RS for CSI, when UE transition from IDLE/INACTIVE to CONNECTED mode, support Alt-1 from Agreement in RAN1#122bis, i.e., the PUSCH is scheduled by MAC CE in MSG4 along with the aperiodic CSI report triggering.
· Strive to reuse legacy UL grant design in RAR 
· FFS: Whether/How to handle the re-transmission of MSG4 PDSCH with the aperiodic CSI report triggering 
· FFS: Whether HARQ-ACK for PDSCH Msg4 is transmitted or not.

Conclusion 
No enhancement to the following legacy specification restriction on frequency density of CSI-RS port in a CSI subband for the frequency-domain densities ρ = 1/4 and 1/8, i.e., the following from Clause 5.2.1.4 in TS 38.214 shall be applied:
· A UE is not expected to be configured with csi-ReportingBand which contains a subband where a CSI-RS resource linked to the CSI Report setting has the frequency density of each CSI-RS port per PRB in the subband less than the configured density of the CSI-RS resource.
FFS: Whether to apply the legacy specification restriction to the frequency-domain densities ρ = 1/3 and 1/6

Agreement
Support frequency-domain density ρ = 1/8 for K NZP CSI-RS resources in the same CSI-RS resource set for 48/64/128 CSI-RS ports aggregation with the following configurations, for wideband CSI reporting based on Rel-19 Type-1 codebooks:
· K=4 16-port NZP CSI-RS resources in a resource set aggregating 64 CSI-RS ports
· K=4 32-port NZP CSI-RS resources in a resource set aggregating 128 CSI-RS ports
· Working assumption: 
· K=2 24-port NZP CSI-RS resources in a resource set aggregating 48 CSI-RS ports
FFS: For subband CSI reporting and Type-2 codebook
Support of frequency-domain density ρ = 1/8 is a separate UE capability.
Note: Different frequency-domain densities configured to the K NZP CSI-RS resources in the same CSI-RS resource set for 48/64/128 CSI-RS ports aggregation are not precluded

Conclusion 
There is no RAN1 consensus to support different frequency-domain densities configured to the K NZP CSI-RS resources in the same CSI-RS resource set for 48/64/128 CSI-RS ports aggregation.

Conclusion 
There is no RAN1 consensus to support cyclic RB position in different transmission occasions for K NZP CSI-RS resources in the same CSI-RS resource set for 48/64/128 CSI-RS ports aggregation.


2.1.2	Remaining Open issues
Improvement of SRS capacity and coverage

1. Remaining details on enhancing UL capacity and coverage, specify the following enhancements:
a. Remaining details on multiple frequency-domain starting positions for SRS repetition symbols within each SRS frequency hop for RB-level partial frequency sounding 
b. Remaining details on cross-slot SRS between one U slot and one adjacent S slot within a single SRS resource set 


Enhancing downlink CSI acquisition

1. Remaining details on enhancing DL CSI acquisition, targeting FR1, specify the following enhancements:
1. Remaining details on early SRS/CSI/CSI-RS triggering for UE transitioning from IDLE/INACTIVE to CONNECTED mode via MSG4 of 4-step RACH, as well as for SCell activation and switching out of SCell dormancy in CONNECTED mode via the legacy signaling mechanisms (based on legacy SCell activation MAC CE, and legacy switching DCI out of SCell dormancy, respectively)
1. For 48, 64, and 128 CSI-RS ports aggregated over multiple CSI-RS resources per legacy specification: Remaining details on CSI-RS density of 1/3, 1/4, 1/6, and 1/8 RE/RB/port while fully reusing legacy CSI-RS RE mapping per RB for CDM group generation (including OCC length, CDM group type, number of CDM groups), without impacting the legacy specification for rate matching on CSI-RS Res.


2.2	RAN2
2.2.1	Agreements
Not yet started

2.2.2	Remaining Open issues 
Not yet started

2.3	RAN3
n/a
2.3.1	Agreements
2.3.2	Remaining Open issues

2.4	RAN4
2.4.1	Agreements
In RAN4#116bis, the following agreements/conclusions were made. 

Work plan

< Agreement > 
· Approve the work plan for RRM core part in R4-2513087.

Improvement of SRS capacity and coverage

< Agreement >
· For multiple frequency-domain starting positions for SRS frequency hopping, there is no RRM impact.
Note: This issue can be revisited if any RRM impact is identified based on further RAN1 progress.

Enhancing downlink CSI acquisition

< Agreement >
· CSI-RS frequency domain density reduction in R20 NR MIMO phase 6 has no RRM impact. 

In RAN4#117, the following agreements/conclusions were made.
Improvement of SRS capacity and coverage

< Agreement > 
· Companies to bring detailed proposals on how to define the RRM requirements for SRS antenna port switching for cross-slot SRS.

Enhancing downlink CSI acquisition
Issue 2-1-2: Whether to introduce additional RRM requirements for early SRS/CSI-RS/CSI triggering during transition from IDLE/INACTIVE to CONNECTED mode
< Agreement > 
· Deprioritize this issue unless clear RRM impact is identified.
Issue 2-3-1: RRM impact due to early SRS/CSI-RS/CSI triggering when switching out of SCell dormancy
< Agreement > 
· Deprioritize this issue unless clear RRM impact is identified.

2.4.2	Remaining Open issues
Improvement of SRS capacity and coverage
1. Whether and how to define new requirements for cross-slot SRS.

Enhancing downlink CSI acquisition
1. RRM impact due to early SRS/CSI-RS/CSI triggering.


2.5	RAN5
n/a
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
n/a
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
n/a
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
	
4.	References
NOTE:	This can be e.g. a list of all related Tdocs in the affected WGs since last TSG, references to LSs, produced TRs/TSs, the work/study item description or status reports of previous TSGs.
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