

[bookmark: _Toc60776688][bookmark: _Toc90650560][bookmark: _Toc46439061][bookmark: _Toc46443898][bookmark: _Toc46486659][bookmark: _Toc52836537][bookmark: _Toc52837545][bookmark: _Toc53006185][bookmark: _Toc20425633][bookmark: _Toc29321029][bookmark: _Toc36756613][bookmark: _Toc36836154][bookmark: _Toc36843131][bookmark: _Toc37067420]3GPP TSG-RAN WG2 Meeting #125bis                                 R2-2403416
Changsha, China, 15th April – 19th April, 2024                                                                                                              
Agenda item:		7.2.5 
Source:				Samsung
Title:					[S208][S209][S210] Remaining issues on RRC
Document for:		Discussion & Decision
1	Introduction
This contribution provides our view on some remaining issues on RRC.
2	Discussion
2.1 [S208] Applying the SRS pre-configuration after receiving RRCRelease message
According to the following agreement in RAN2#125, the UE should apply the SRS pre-configuration after receiving RRCRelease message. 
For preconfigured SRS, when the UE moves to a new validity area, it does not continue transmitting SRS until it has gone through RRCResumeRequest/RRCRelease procedure.  No additional acknowledgement message is needed for the activation request, i.e., the UE can apply the preconfiguration after it receives the RRCRelease.

However, in the latest RRC [1], the procedure text below describes that the UE can apply the SRS pre-configuration right after it initiates the RRC Resume procedure, which is not aligned with the agreement above. 
	3>	if the selected cell and previously camped cell are in the different srs-PosConfigValidityArea;
4>	initiate RRC connection resume procedure in 5.3.13.2;
4>	apply the SRS configuration srs-PosConfigValidityArea corresponding to the validity area of the selected cell and instruct lower layers to initiate SRS transmission.



To capture the previous agreement correctly, we would like to propose the following.
Proposal 1: RAN2 to capture the agreement that the UE can apply the SRS pre-configuration after it receives the RRCRelease. Adopt the text proposal below.
	<First change in 5.3.13.6> 
3>	if the selected cell and previously camped cell are in the different srs-PosConfigValidityArea;
4>	initiate RRC connection resume procedure in 5.3.13.2;
4>	apply the SRS configuration srs-PosConfigValidityArea corresponding to the validity area of the selected cell and instruct lower layers to initiate SRS transmission.
<Second change in 5.3.8.3> 
2>	if srs-PosRRC-Inactive is configured:
3>	apply the SRS for positioning configuration in RRC_INACTIVE and instruct MAC to start the inactivePosSRS-TimeAlignmentTimer;
2>	if srs-PosRRC-InactiveValidityAreaNonPreConfig is configured:
3>	apply the SRS for positioning configuration in RRC_INACTIVE and instruct MAC to start the inactivePosSRS-ValidityAreaTAT;
2>	if srs-PosRRC-InactiveValidityAreaPreConfigList is setconfigured to setup:
3>	store srs-PosRRC-InactiveValidityAreaConfig and apply the SRS for positioning configuration in RRC_INACTIVE when requested by upper layers;
3> if the PCell is included in any srs-PosRRC-InactiveValidityAreaConfig in the srs-PosRRC-InactiveValidityAreaPreConfigList and the last RRC Resume procedure was initiated for activation of preconfigured Positioning SRS:
4> apply the corresponding srs-PosRRC-InactiveValidityAreaConfig and instruct lower layers to initiate Positioning SRS transmission;
2>	else if srs-PosRRC-InactiveValidityAreaPreConfigList is set to release:
3>	remove all srs-PosRRC-InactiveValidityAreaPreConfigList, if available;



2.2 [S209] SRS pre-configuration in UE CONTEXT RETRIEVE (i.e., HandoverPreparationInformation)
According to the latest RRC [1], the UE sends RRCResumeRequest message with the newly introduced ResumeCause (srs-PosConfigOrActivationReq) either for SRS configuration request or for activation of pre-configured SRS. Once the serving gNB receives the RRCResumeRequest with the resumeCause, it will initiate UE CONTEXT RETRIEVE procedure to request the NR RRC information (i.e., HandoverPreparationInformation) from the last serving gNB. Then, the serving gNB needs to proceed the required procedure either for new SRS configuration or for activation of pre-configured SRS. For example, if the resume request is for new SRS configuration, the serving gNB can start the coordination procedure with the LMF to prepare the new SRS configuration. On the other hands, if the resume request is for activation of pre-configured SRS, the serving gNB can just transfer the UE to RRC_INATIVE state by sending RRCRelease message and report the activation to the LMF. To interpret the purpose of resume request correctly, the serving gNB should be aware of whether the UE has any valid SRS pre-configuration for the current cell or not.
Observation 1: Upon cell reselection, the UE can send RRCResumeRequest message to the new serving gNB with the new resume cause (i.e., srs-PosConfigOrActivationReq). This can be either for activating the pre-configured SRS or for requesting a new SRS configuration.
Observation 2: The new serving gNB should be aware of whether the UE has any valid SRS pre-configuration for the current cell to interpret the intention of UE correctly. 
However, with the current specification, the SRS pre-configuration provided to UE in RRCRelease before can not be exchanged between the current and last serving gNB because the corresponding information is not included in HandoverPreparationInformation. Thus, even when the UE initiates the resume procedure for activation of pre-configured SRS, the serving gNB can regard it as new configuration request and prepare a new SRS configuration, which makes the pre-configuration feature not workable. 
Observation 3: With the current RRC, the new serving gNB cannot retrieve the SRS pre-configuration from the last serving gNB. This can make the pre-configuration feature useless.
Proposal 2: RAN2 to include the SRS pre-configuration (i.e., srs-PosRRC-InactiveValidityAreaPreConfigList-r18) in HandoverPreparationInformation message. Adopt the text proposal below.
	HandoverPreparationInformation-IEs ::=  SEQUENCE {
    ue-CapabilityRAT-List                   UE-CapabilityRAT-ContainerList,
    sourceConfig                            AS-Config                                       OPTIONAL, -- Cond HO
    rrm-Config                              RRM-Config                                      OPTIONAL,
    as-Context                              AS-Context                                      OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                                     OPTIONAL
}

AS-Config ::=                           SEQUENCE {
    rrcReconfiguration                      OCTET STRING (CONTAINING RRCReconfiguration),
    ...,
    [[
    sourceRB-SN-Config                      OCTET STRING (CONTAINING RadioBearerConfig)     OPTIONAL,
    sourceSCG-NR-Config                     OCTET STRING (CONTAINING RRCReconfiguration)    OPTIONAL,
    sourceSCG-EUTRA-Config                  OCTET STRING                                    OPTIONAL
    ]],
    [[
    sourceSCG-Configured                    ENUMERATED {true}                               OPTIONAL
    ]],
    [[
    sdt-Config-r17                          SDT-Config-r17                                  OPTIONAL
    ]],
	[[
	srs-PosRRC-InactiveValidityAreaPreConfig-r18		SRS-PosRRC-InactiveValidityAreaPreConfigList-r18		OPTIONAL
	]]

}



2.3 [S210] Positioning SRS Bandwidth Aggregation
According to the LS from RAN1 (R1-2401708) [2], RRC ASN.1 should be updated to support up to 32 combinations of aggregated positioning SRS resource sets. 
Proposal 3: Support the configuration to indicate the maximum ‘32’ combinations of aggregated Positioning SRS resource sets. Adopt the text proposal below.
	<First change in RRCReconfiguration in 6.2.2> 

RRCReconfiguration-v1800-IEs ::=        SEQUENCE {
    needForInterruptionConfigNR-r18         ENUMERATED { disabled, enabled }                               OPTIONAL, -- Need M
    aerial-Config-r18                          SetupRelease { Aerial-Config-r18 }                          OPTIONAL, -- Need M
    sl-IndirectPathAddChange-r18            SetupRelease { SL-IndirectPathAddChange-r18 }                  OPTIONAL, -- Need M
    n3c-IndirectPathAddChange-r18           SetupRelease { N3C-IndirectPathAddChange-r18 }                 OPTIONAL, -- Need M
    n3c-IndirectPathConfigRelay-r18         SetupRelease { N3C-IndirectPathConfigRelay-r18 }               OPTIONAL, -- Need M
    otherConfig-v1800                       OtherConfig-v1800                                              OPTIONAL, -- Need M
    srs-PosResourceSetLinkedForAggBW-InfoList-r18 SetupRelease { SRS-PosResourceSetLinkedForAggBW-InfoList-r18 }     OPTIONAL, -- Need M
    ltm-Config-r18                          SetupRelease {LTM-Config-r18}                                  OPTIONAL, -- Need M
    nonCriticalExtension                    SEQUENCE {}                                                    OPTIONAL
}

<<Omitted>>
SRS-PosResourceSetLinkedForAggBW-Info-r18 ::= SEQUENCE (SIZE(1..maxNrOfPosSRSAggregation-r18)) of  SRS-PosResourceSetLinkedForAggBWList-r18

SRS-PosResourceSetLinkedForAggBWList-r18 ::= SEQUENCE (SIZE(1..maxNrOfLinkedSRS-PosResourceSet-r18)) OF SRS-PosResourceSetLinkedForAggBW-r18


<Second change in Multiplicity and type constraint definitions in 6.4> 
maxNrofAltitudeRanges-r18               INTEGER ::= 8       -- Maximum number of altitude ranges for altitude-based measurement configurations
maxWayPoint-r18                         INTEGER ::= 20      -- Maximum number of flight path information waypoints
maxAltitude-r18                         INTEGER ::= 10000   -- Maximum altitude in meters
minAltitude-r18                         INTEGER ::= -420    -- Minimum altitude in meters
maxMeasSequence-r18                     INTEGER ::= 64      -- Maximum number of configured sequence for measurement
maxNrofHops-r18-1                       INTEGER ::= 5       -- Maximum number of Hops that can be configured for Positioning SRS Transmission
maxNrOfCellsInVA-r18                    INTEGER ::= 16      -- Maximum number of cells in validity area for Positioning SRS is FFS
maxNrOfLinkedSRS-PosResourceSet-r18     INTEGER ::= 32       -- Maximum number of linked SRSPosResourceSets that can be aggregated across
maxNrOfPosSRSAggregation-r18		INTEGER ::= 32      -- Maximum number of combinations of aggregated SRSPoesResourceSets





3	Conclusion
Based on the above, RAN2 is requested to discuss and agree on the following proposals:
[S208]
Proposal 1: RAN2 to capture the agreement that the UE can apply the SRS pre-configuration after it receives the RRCRelease. Adopt the text proposal below.
	<First change in 5.3.13.6> 
3>	if the selected cell and previously camped cell are in the different srs-PosConfigValidityArea;
4>	initiate RRC connection resume procedure in 5.3.13.2;
4>	apply the SRS configuration srs-PosConfigValidityArea corresponding to the validity area of the selected cell and instruct lower layers to initiate SRS transmission.
<Second change in 5.3.8.3> 
2>	if srs-PosRRC-Inactive is configured:
3>	apply the SRS for positioning configuration in RRC_INACTIVE and instruct MAC to start the inactivePosSRS-TimeAlignmentTimer;
2>	if srs-PosRRC-InactiveValidityAreaNonPreConfig is configured:
3>	apply the SRS for positioning configuration in RRC_INACTIVE and instruct MAC to start the inactivePosSRS-ValidityAreaTAT;
2>	if srs-PosRRC-InactiveValidityAreaPreConfigList is set to setup:
3>	store srs-PosRRC-InactiveValidityAreaConfig and initiate RRC Resume procedure to apply the SRS for positioning configuration in RRC_INACTIVE when requested by upper layers;
2> if srs-PosRRC-InactiveValidityAreaPreConfigList is absent but it was setup before:
3> if the current PCell is included in any srs-PosRRC-InactiveValidityAreaConfig in the srs-PosRRC-InactiveValidityAreaPreConfigList and the last RRC Resume procedure was initiated for activation of preconfigured Positioning SRS before:
4> apply the corresponding srs-PosRRC-InactiveValidityAreaConfig and instruct lower layers to initiate Positioning SRS transmission;
2>	else if srs-PosRRC-InactiveValidityAreaPreConfigList is set to release:
3>	remove all srs-PosRRC-InactiveValidityAreaPreConfigList, if available;



[S209]
Observation 1: Upon cell reselection, the UE can send RRCResumeRequest message to the new serving gNB with the new resume cause (i.e., srs-PosConfigOrActivationReq). This can be either for activating the pre-configured SRS or for requesting a new SRS configuration.
Observation 2: The new serving gNB should be aware of whether the UE has any valid SRS pre-configuration for the current cell to interpret the intention of UE correctly. 
Observation 3: With the current RRC, the new serving gNB cannot retrieve the SRS pre-configuration from the last serving gNB. This can make the pre-configuration feature useless.
Proposal 2: RAN2 to include the SRS pre-configuration (i.e., srs-PosRRC-InactiveValidityAreaPreConfigList-r18) in HandoverPreparationInformation message. Adopt the text proposal below.
	HandoverPreparationInformation-IEs ::=  SEQUENCE {
    ue-CapabilityRAT-List                   UE-CapabilityRAT-ContainerList,
    sourceConfig                            AS-Config                                       OPTIONAL, -- Cond HO
    rrm-Config                              RRM-Config                                      OPTIONAL,
    as-Context                              AS-Context                                      OPTIONAL,
    nonCriticalExtension                    SEQUENCE {}                                     OPTIONAL
}

AS-Config ::=                           SEQUENCE {
    rrcReconfiguration                      OCTET STRING (CONTAINING RRCReconfiguration),
    ...,
    [[
    sourceRB-SN-Config                      OCTET STRING (CONTAINING RadioBearerConfig)     OPTIONAL,
    sourceSCG-NR-Config                     OCTET STRING (CONTAINING RRCReconfiguration)    OPTIONAL,
    sourceSCG-EUTRA-Config                  OCTET STRING                                    OPTIONAL
    ]],
    [[
    sourceSCG-Configured                    ENUMERATED {true}                               OPTIONAL
    ]],
    [[
    sdt-Config-r17                          SDT-Config-r17                                  OPTIONAL
    ]],
	[[
	srs-PosRRC-InactiveValidityAreaPreConfig-r18		SRS-PosRRC-InactiveValidityAreaPreConfigList-r18		OPTIONAL
	]]

}
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Proposal 3: Support the configuration to indicate the maximum ‘32’ combinations of aggregated Positioning SRS resource sets. Adopt the text proposal below.
	<First change in RRCReconfiguration in 6.2.2> 

RRCReconfiguration-v1800-IEs ::=        SEQUENCE {
    needForInterruptionConfigNR-r18         ENUMERATED { disabled, enabled }                               OPTIONAL, -- Need M
    aerial-Config-r18                          SetupRelease { Aerial-Config-r18 }                          OPTIONAL, -- Need M
    sl-IndirectPathAddChange-r18            SetupRelease { SL-IndirectPathAddChange-r18 }                  OPTIONAL, -- Need M
    n3c-IndirectPathAddChange-r18           SetupRelease { N3C-IndirectPathAddChange-r18 }                 OPTIONAL, -- Need M
    n3c-IndirectPathConfigRelay-r18         SetupRelease { N3C-IndirectPathConfigRelay-r18 }               OPTIONAL, -- Need M
    otherConfig-v1800                       OtherConfig-v1800                                              OPTIONAL, -- Need M
    srs-PosResourceSetLinkedForAggBW-InfoList-r18 SetupRelease { SRS-PosResourceSetLinkedForAggBW-InfoList-r18 }     OPTIONAL, -- Need M
    ltm-Config-r18                          SetupRelease {LTM-Config-r18}                                  OPTIONAL, -- Need M
    nonCriticalExtension                    SEQUENCE {}                                                    OPTIONAL
}

<<Omitted>>
SRS-PosResourceSetLinkedForAggBW-Info-r18 ::= SEQUENCE (SIZE(1..maxNrOfPosSRSAggregation-r18)) of  SRS-PosResourceSetLinkedForAggBWList-r18

SRS-PosResourceSetLinkedForAggBWList-r18 ::= SEQUENCE (SIZE(1..maxNrOfLinkedSRS-PosResourceSet-r18)) OF SRS-PosResourceSetLinkedForAggBW-r18


<Second change in Multiplicity and type constraint definitions in 6.4> 
maxNrofAltitudeRanges-r18               INTEGER ::= 8       -- Maximum number of altitude ranges for altitude-based measurement configurations
maxWayPoint-r18                         INTEGER ::= 20      -- Maximum number of flight path information waypoints
maxAltitude-r18                         INTEGER ::= 10000   -- Maximum altitude in meters
minAltitude-r18                         INTEGER ::= -420    -- Minimum altitude in meters
maxMeasSequence-r18                     INTEGER ::= 64      -- Maximum number of configured sequence for measurement
maxNrofHops-r18-1                       INTEGER ::= 5       -- Maximum number of Hops that can be configured for Positioning SRS Transmission
maxNrOfCellsInVA-r18                    INTEGER ::= 16      -- Maximum number of cells in validity area for Positioning SRS is FFS
maxNrOfLinkedSRS-PosResourceSet-r18     INTEGER ::= 32       -- Maximum number of linked SRSPosResourceSets that can be aggregated across
maxNrOfPosSRSAggregation-r18		INTEGER ::= 32      -- Maximum number of combinations of aggregated SRSPoesResourceSets
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