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1. Introduction
Within the WID RP-223549, the following objectives have been specified for LPHAP:
	· Specify enhancements for enabling LPHAP use-case 6 as defined in TS 22.104 including:
· Extending eDRX cycle beyond 10.24s in RRC_INACTIVE state towards meeting the battery life requirement for LPHAP [RAN2, RAN3, RAN4]
· Positioning-specific enhancement for eDRX cycle beyond 10.24s to be defined as part of Rel-18 WI on expanded and improved NR positioning.
· NOTE: Work on this objective should be coordinated with that in Rel-18 WI on eRedCap. Towards this, the feature of extending eDRX cycle beyond 10.24s should be defined as part of Rel-18 WI on eRedCap.
· NOTE: Inputs from RAN1 as necessary may be facilitated via LSs
· For UL and DL+UL positioning for UEs in RRC_INACTIVE state, specify SRS configuration enhancements based on SRS positioning validity area to avoid frequent RRC connection for SRS (re)configuration [RAN2, RAN1, RAN3].
· SRS for positioning configurations in multiple cells [RAN2, RAN1]. 
· Note: Details including issues such as interference, timing advance, spatial relation information, pathloss reference and common SRS parameters across multiple cells can be further discussed during normative work.
· Pre-configuration of one or multiple SRS for positioning configurations [RAN2, RAN3].
· [bookmark: _Hlk122087734]SRS for positioning activation/request procedure(s) [RAN2, RAN1].
· Specify solutions for DL PRS measurements for a UE in RRC_IDLE state and reporting of the measurements in RRC_CONNECTED state [RAN2].
· Specify solutions for alignment between eDRX and PRS configurations [RAN2].
· Specify corresponding new core requirements, as well as identifying and specifying the impact on the existing RAN4 specification, including RRM measurements and procedures [RAN4].


This paper provides our thinking on the further enhancements on LPHAP. 
2. SRS Configuration with Validity Area
2.1	Release of SRS Configurations
During last meeting, the following agreement was made [1]:
	Rely on network explicit release as a baseline for release of the SRS configuration in Rel-18.  FFS if any other solution is needed.  This agreement does not revert the existing agreement about stopping the area-specific TA timer when the UE reselects out of the validity area.


In Rel-17, If the TA timer expires, the MAC entity notifies the RRC to release SRS configurations for positioning in RRC_INACTIVE. In Rel-18, the study on preconfigured SRS is included in the WID. From our understanding, SRS configurations can be preconfigured to the UE in advance, e.g. before a positioning session. Then the UE can request for activation of SRS transmission by sending RRC message upon event report in the configured validity area. In this case, the SRS configuration with area validity should not be released when the TA timer expires. But when there is no pre-configured SRS configured, the UE behaviour should be the same as R17 that it releases the SRS configuration. 
Proposal1: SRS configuration with area validity is released when the area-specific TAT expires and SRS configuration is not pre-configured SRS. 
In addition, in Rel-17, SRS configurations are released if the UE performs cell reselection:
	1>	else if cell reselection occurs when srs-PosRRC-Inactive is configured:
2>	indicate to the lower layer to stop inactivePosSRS-TimeAlignmentTimer;
2>	release the srs-PosRRC-Inactive.


Similarly, if the UE reselects to a cell out of the validity area, and SRS pre-configuration is not configured, the UE should release the SRS configuration same as R17 UE behaviour. But if pre-configured SRS is configured, the UE should not release it when cell reselection happens. There is possibility that the UE reselects back to the cell belonging to the validity area and then, the SRS configuration can be used.
Proposal2: SRS configuration with validity area is released when it reselects to a cell out of the validity area and SRS configuration is not pre-configured SRS. 
2.2 RSRP validation and TA update
In Rel-17, RSRP change threshold is introduced for TA validation. UE stores the RSRP of downlink pathloss reference when receiving RRCRelease message with SRS configuration for positioning in RRC_INACTIVE as the reference RSRP value. Subsequently, the TA is considered invalid when current RSRP value of the downlink pathloss reference has increased/decreased by more than the configured RSRP change threshold compared with the reference RSRP value. The following was captured from MAC spec.: 
	5.26.2	TA validation for SRS transmission in RRC_INACTIVE
RRC configures the following parameters for validation for SRS transmission in RRC_INACTIVE:
-	inactivePosSRS-RSRP-ChangeThreshold: RSRP threshold for the increase/decrease of RSRP for time alignment validation.
The MAC entity shall:
1>	if the UE receives configuration for SRS transmission in RRC_INACTIVE:
2>	store the RSRP of the downlink pathloss reference with the current RSRP value of the downlink pathloss reference as in TS 38.331 [5].
1>	else if the UE is configured with SRS transmission in RRC_INACTIVE:
2>	if Timing Advance Command MAC CE is received as in clause 5.2, or;
2>	if Timing Advance Command or Absolute Timing Advance Command is received for Random Access procedure that is successfully completed:
3>	update the stored the RSRP of the downlink pathloss reference with the current RSRP value of the downlink pathloss reference.
The MAC entity shall consider the TA to be valid when the following conditions are fulfilled:
1>	compared to the stored downlink pathloss reference RSRP value, the current RSRP value of the downlink pathloss reference has not increased/decreased by more than inactivePosSRS-RSRP-ChangeThreshold, if configured; and
1>	inactivePosSRS-TimeAlignmentTimer is running.


For Rel-18, according to the RAN1 LS and RAN2 discussion during the last meeting, we think the legacy RSRP change threshold mechanism for SRS transmission in RRC_INACTIVE can be reused for LPHAP. 
Proposal3: Legacy TA validation mechanism based on RSRP change threshold for SRS transmission in RRC_INACTIVE can be reused for area-specific TA validation.
In Rel-17, if the RSRP change extends the threshold while the TAT is still running, the UE stops SRS transmission and waits for the expiration of TAT or cell reselection to release SRS. However, For SRS with validity area, the TAT value should be much larger and won’t stop when the UE moves within positioning validity area. 
Also, as long as the area-specific TAT is still running, it means that the UE is expected by the network to perform SRS transmission. Therefore, when the RSRP-based TA validation fails, UE should be able to trigger a new RACH procedure to update TA. 
Proposal4: The UE can trigger a RACH procedure to update TA if the RSRP-based TA validation fails while the area-specific TAT is still running.  
2.3 Area-specific TA Timer
According to RAN1, if enabled by the network, the UE can autonomously adjust TA upon cell reselection [2]:
	Agreement:
With regards to the reference RS for the RSRP change for TA validation:
· The downlink pathloss reference for TA validation (stored RSRP) is derived from the cell where UE determines the latest valid TA:
· If UE maintains the TA from the last serving cell, the stored RSRP of the downlink pathloss reference is derived from SSBs of the last serving cell.
· otherwise when UE determines to autonomously adjust TA when enabled by the network and when cell re-selection occurs, if confirmed by RAN4, the stored RSRP of the downlink pathloss reference is updated with a new value derived from SSBs of the current camping cell.


RAN2 has agreed that the UE will start/restart the area-specific TAT when receiving the TA command. An open issue to discuss is whether the UE restarts the area-specific TAT after the TA is autonomously updated upon cell reselection. Since the TA timer is configured by the network to control the SRS transmission in the UE, the start/restart of the TA timer should be aligned with the network instead of autonomously decided by the UE. Therefore, the TA Timer should be maintained when the TA is autonomously adjusted. 
Proposal5: Area-specific TA timer is not restarted when the TA autonomously adjusted upon cell reselection. 
Another remaining issue is the differentiation between normal and pre-configured SRS in the UE: 
	2>	if srs-PosRRC-InactiveValidityArea is configured:
3>	apply the configuration and instruct MAC to start the inactivePosSRS-ValidityAreaTAT;
Editor’s Note: For preconfigured SRS, there is no need to start the inactivePosSRS-ValidityAreaTAT immediately. But for Periodic SRS the above clause would be needed. Agreement says: “Periodic SRS is supported to be configured with validity area. This agreement does not affect preconfigured SRS.” How to differentiate normal and preconfigured SRS. FFS How to start/stop the timer.


It has been agreed that the area-specific TA is started/restarted on reception of RRCRelease message containing the SRS configuration, and this condition is not applicable to pre-configured SRS. Therefore, we suggest to introduce separate IEs in SuspendConfig in RRCRelease message for the configuration of normal and pre-configured SRS respectively so that the UE can differentiate them when receiving SRS configuration in RRCRelease. 
For pre-configured SRS, the UE sends RRCResumeRequest message to the gNB to activate the SRS transmission. If the RACH procedure is performed successfully, i.e., RRCRelease message is received, the area-specific TA timer should be started/restarted. 
Proposal6: Use separate IEs in SuspendConfig IE in RRCRelease message respectively for the configuration of normal and pre-configured SRS. Sample TP given in Annex B.
Proposal7: For pre-configured SRS, the area-specific TA timer is started/restarted if the RACH procedure for SRS activation request is performed successfully as currently specified in the MAC spec. 
[bookmark: _GoBack]2.4 Overall Stage-2 Procedure for LPHAP
The following agreements have been made by RAN3 for SRS configuration with validity area [3]: 
	LMF provides the validity area as a list of cells, and SRS recommendation to the serving gNB. The serving gNB replies with a single SRS configuration (as in legacy positioning information exchange procedure).
Define a new non-UE specific (class 2) procedure in NRPPa to reserve or cancel the reservation of area-specific SRS within VA, the details of what is included in this procedure needs to be further discussed (e.g.the area-specific SRS configuration and a list of cells).
LMF should be involved for the new SRS allocation when UE moves out of the validity area. It’s up to LMF to allocate new area-specific SRS or legacy SRS for the UE.
WA: The last serving gNB could notify LMF the UE moves out of the validity area by sending the Positioning Information Update message with a new NR CGI where the UE request for SRS configuration. 


The following gives a detailed procedure for the SRS configuration with positioning validity area. It is proposed to adopt the procedure as the baseline for the discussion.  
Proposal8: Adopt the following procedure as the baseline for the discussion on SRS configuration with validity area and SRS pre-configuration. 
	 [image: ] 
Figure 1, Stage-2 procedure for LPHAP
1. The LMF obtains TRP information required for LPHAP using NRPPa TRP Information Exchange procedure. The LMF can collects the available SRS configurations from the TRPs. 
2. The LMF may request the positioning capabilities of the target device using LPP Capability Transfer procedure. 
3-4. The LMF sends POSITIONING INFORMATION REQUEST message to request the serving gNB to configure the UE with SRS configurations and validity area. The LMF can suggest SRS configurations and the associated validity area to the serving gNB, then the serving gNB determines the configuration and sends to the LMF via POSITIONING INFORMATION RESPONSE message. 
5.	The gNB provides SRS configuration and the associated positioning validity area to the UE via RRCRelease message and it sends the UE to RRC_INACTIVE. In addition, the area-specific TA timer and RSRP change threshold information are provided to the UE. 
6. The LMF sends NRPPa messages to the gNBs in the validity area to reserve SRS configurations allocated to the target UE. 
Step 7-9 covers three different cases: 
Case A. SRS update when UE moves out of the positioning validity area:
7a. If the target device is configured with SRS transmission associated with positioning validity area, the target device sends RRCResumeRequest message to the receiving gNB for SRS update when it reselects out of the positioning validity area; 
8a. The last serving gNB notifies the LMF by sending POSITIONING INFORMATION UPDATE message with new cell ID, and the LMF may subsequently involve in SRS configuration update procedures;  
9a. The updated SRS configuration and the associated validity area information are delivered to the UE in RRCRelease message, as step 5. 
Case B. SRS activation for pre-configured SRS
7b. If the target device is pre-configured with SRS transmission associated with positioning validity area, the target device sends RRCResumeRequest message to the receiving gNB for SRS activation. There is only one SRS per validity area;
8b. The network decides to activate the SRS transmission in the UE.
9c. The new serving gNB sends RRCRelease message to the UE. If there is no SRS transmission in the UE, the SRS transmission is activated, and the TA timer starts/restarts. The UE will stop the SRS transmission when the TA timer expires. 
Case C. TA update when the RSRP validation fails.
7c. If the RSRP change exceeds the threshold and TA becomes invalid while the TAT is still running, the target device sends RRCResumeRequest message to the receiving gNB for TA update. 
8c. The network should be aware that the UE does not move out of the validity area, therefore SRS update message is not needed and the request would not be forwarded to the LMF. 
9c.	The serving gNB sends RRCRelease message to the UE. The UE then performs SRS transmission with the updated TA value.  
10.	LMF sends NRPPa message MEASUREMENT REQUEST to the gNBs where SRS receptions are expected;
11.	UE performs SRS transmission according to the SRS configuration that the UE receives and the gNBs perform SRS reception;
12. The gNBs measure the SRS and send measurement report to the LMF.



3. eDRX cycle length and PRS/SRS periodicity 
RAN2 discussed the issue on extended periodicity for PRS and SRS, and decided to wait L1 parameter list for the extended new values [4]:
	RAN2 would like to thank RAN1 for informing the agreements related to the extension of the value for the PRS/SRS periodicities. RAN2 do not have enough information to define the signalling at this point. It is RAN2’s understanding that the new values of periodicities for PRS and SRS will be provided to RAN2 by RAN1 in the L1 parameter list in the usual way.


For PRS, we think the extended periodicities should also work for positioning in RRC_CONNECTED and RRC_IDLE, because PRS is transmitted by the TRPs, which is independent of RRC state. While the extended periodicities for SRS should only applicable to positioning in RRC_INACTIVE state, since SRS configuration is UE-specific. In addition, the enhancements should only applicable to positioning SRS. 
Proposal9: The extended periodicities for PRS are applicable to positioning in RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE. 
Proposal10: The extended periodicities for SRS are only applicable to positioning in RRC_INACTIVE and only applicable to positioning SRS. 
We also observed the issue for PRS-only TRPs that the H-SFN information cannot be broadcast because those TRPs do not have SIB1. In this case, the UE may not able to correctly measure PRS because it may not know the accurate downlink timing. Therefore, the network should not provide SRS configurations from PRS-only TRPs to the UE if the PRS periodicity is extended beyond 10240ms. 
Proposal11: The network should not provide PRS configurations from PRS-only TRPs to the UE if the PRS periodicity is extended beyond 10240ms. 
4. PRS Alignment with fixed DRX
Following agreements were made during RAN2 #123 [5]：
	Agreements:
At least alignment of PRS to fixed (e)DRX is supported.
At least UE-initiated on-demand PRS request procedure is supported for the alignment of the PRS configuration to the fixed (e)DRX configuration.


To align the PRS with (e)DRX, the UE can request for PRS of expected periodicity, start time and duration, etc., by sending LPP Provide Assistance Data message for on-demand PRS request. The only issue is that the granularity of start time is in second, therefore a slot level PRS offset should be introduced. 
[bookmark: _Toc139050912]–	NR-On-Demand-DL-PRS-Request
The IE NR-On-Demand-DL-PRS-Request is used by the target device to request on-demand DL-PRS from a location server.
-- ASN1START

NR-On-Demand-DL-PRS-Request-r17 ::= SEQUENCE {
	dl-prs-StartTime-and-Duration-r17			DL-PRS-StartTime-and-Duration-r17		OPTIONAL,
	nr-on-demand-DL-PRS-Information-r17			NR-On-Demand-DL-PRS-Information-r17		OPTIONAL,
	dl-prs-configuration-id-PrefList-r17		SEQUENCE (SIZE (1..maxOD-DL-PRS-Configs-r17)) OF 
													DL-PRS-Configuration-ID-r17			OPTIONAL,
	...
}

DL-PRS-StartTime-and-Duration-r17 ::= SEQUENCE {
	dl-prs-start-time-r17		INTEGER (1..1024)						OPTIONAL,
	dl-prs-duration-r17			SEQUENCE {
									seconds-r17		INTEGER (0..59)		OPTIONAL,
									minutes-r17		INTEGER (0..59)		OPTIONAL,
									hours-r17		INTEGER (0..23)		OPTIONAL,
									...
								}										OPTIONAL,
	...
}

-- ASN1STOP
Proposal12: Introduce slot level PRS offset for UE-initiated on-demand PRS to support the alignment of PRS with fixed (e)DRX.   
5. Summary
SRS configuration with validity area
Proposal1: SRS configuration with area validity is released when the area-specific TAT expires and SRS pre-configuration is not configured. 
Proposal2: SRS configuration with validity area is released when it reselects to a cell out of the validity area and SRS pre-configuration is not configured. 
Proposal3: Legacy TA validation mechanism based on RSRP change threshold for SRS transmission in RRC_INACTIVE can be reused for area-specific TA validation.
Proposal4: The UE can trigger a RACH procedure to update TA if the RSRP-based TA validation fails while the area-specific TAT is still running.  
Proposal5: Area-specific TA timer is not restarted when the TA autonomously adjusted upon cell reselection. 
Proposal6: Use separate IEs in SuspendConfig IE in RRCRelease message respectively for the configuration of normal and pre-configured SRS. A sample TP given in Annex B
Proposal7: For pre-configured SRS, the area-specific TA timer is started/restarted if the RACH procedure for SRS activation request is performed successfully as currently specified in the MAC spec. 
Overall stage2 procedure for LPHAP
Proposal8: Adopt the procedure in the Annex as the baseline for the discussion on SRS configuration with validity area and SRS pre-configuration. 
Extended PRS/SRS periodicities
Proposal9: The extended periodicities for PRS are applicable to positioning in RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE. 
Proposal10: The extended periodicities for SRS are only applicable to positioning in RRC_INACTIVE and only applicable to positioning SRS. 
Proposal11: The network should not provide PRS configurations from PRS-only TRPs to the UE if the PRS periodicity is extended beyond 10240ms. 
Alignment between (e)DRX and PRS:
Proposal12: Introduce slot level PRS offset for UE-initiated on-demand PRS to support the alignment of PRS with fixed (e)DRX.   
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Annex A: Stage-2 Procedure for LPHAP
	[image: ] 
Figure 1, Stage-2 procedure for LPHAP
1. The LMF obtains TRP information required for LPHAP using NRPPa TRP Information Exchange procedure. The LMF can collects the available SRS configurations from the TRPs. 
2. The LMF may request the positioning capabilities of the target device using LPP Capability Transfer procedure. 
3-4. The LMF sends POSITIONING INFORMATION REQUEST message to request the serving gNB to configure the UE with SRS configurations and validity area. The LMF can suggest SRS configurations and the associated validity area to the serving gNB, then the serving gNB determines the configuration and sends to the LMF via POSITIONING INFORMATION RESPONSE message. 
5.	The gNB provides SRS configuration and the associated positioning validity area to the UE via RRCRelease message and it sends the UE to RRC_INACTIVE. In addition, the area-specific TA timer and RSRP change threshold information are provided to the UE. 
6. The LMF sends NRPPa messages to the gNBs in the validity area to reserve SRS configurations allocated to the target UE. 
Step 7-9 covers three different cases: 
Case A. SRS update when UE moves out of the positioning validity area:
7a. If the target device is configured with SRS transmission associated with positioning validity area, the target device sends RRCResumeRequest message to the receiving gNB for SRS update when it reselects out of the positioning validity area; 
8a. The last serving gNB notifies the LMF by sending POSITIONING INFORMATION UPDATE message with new cell ID, and the LMF may subsequently involve in SRS configuration update procedures;  
9a. The updated SRS configuration and the associated validity area information are delivered to the UE in RRCRelease message, as step 5. 
Case B. SRS activation for pre-configured SRS
7b. If the target device is pre-configured with SRS transmission associated with positioning validity area, the target device sends RRCResumeRequest message to the receiving gNB for SRS activation. There is only one SRS per validity area;
8b. The network decides to activate the SRS transmission in the UE.
9c. The new serving gNB sends RRCRelease message to the UE. If there is no SRS transmission in the UE, the SRS transmission is activated, and the TA timer starts/restarts. The UE will stop the SRS transmission when the TA timer expires. 
Case C. TA update when the RSRP validation fails.
7c. If the RSRP change exceeds the threshold and TA becomes invalid while the TAT is still running, the target device sends RRCResumeRequest message to the receiving gNB for TA update. 
8c. The network should be aware that the UE does not move out of the validity area, therefore SRS update message is not needed and the request would not be forwarded to the LMF. 
9c.	The serving gNB sends RRCRelease message to the UE. The UE then performs SRS transmission with the updated TA value.  
10.	LMF sends NRPPa message MEASUREMENT REQUEST to the gNBs where SRS receptions are expected;
11.	UE performs SRS transmission according to the SRS configuration that the UE receives and the gNBs perform SRS reception;
12. The gNBs measure the SRS and send measurement report to the LMF.
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Annex B: Text proposal for Pre-configuration and validity area
[bookmark: _Toc146781148][bookmark: _Toc60777111]–	RRCRelease
The RRCRelease message is used to command the release of an RRC connection or the suspension of the RRC connection.
· Signalling radio bearer: SRB1
· RLC-SAP: AM
· Logical channel: DCCH
· Direction: Network to UE
1. RRCRelease message
-- ASN1START
-- TAG-RRCRELEASE-START

RRCRelease ::=                      SEQUENCE {
    rrc-TransactionIdentifier           RRC-TransactionIdentifier,
    criticalExtensions                  CHOICE {
        rrcRelease                          RRCRelease-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

RRCRelease-IEs ::=                  SEQUENCE {
    redirectedCarrierInfo               RedirectedCarrierInfo                                                       OPTIONAL,   -- Need N
    cellReselectionPriorities           CellReselectionPriorities                                                   OPTIONAL,   -- Need R
    suspendConfig                       SuspendConfig                                                               OPTIONAL,   -- Need R
    deprioritisationReq                 SEQUENCE {
        deprioritisationType                ENUMERATED {frequency, nr},
        deprioritisationTimer               ENUMERATED {min5, min10, min15, min30}
    }                                                                                                               OPTIONAL,   -- Need N
    lateNonCriticalExtension                OCTET STRING                                                        OPTIONAL,
    nonCriticalExtension                    RRCRelease-v1540-IEs                                                OPTIONAL
}

RRCRelease-v1540-IEs ::=            SEQUENCE {
    waitTime                           RejectWaitTime                OPTIONAL, -- Need N
    nonCriticalExtension               RRCRelease-v1610-IEs          OPTIONAL
}

RRCRelease-v1610-IEs ::=            SEQUENCE {
    voiceFallbackIndication-r16        ENUMERATED {true}                             OPTIONAL, -- Need N
    measIdleConfig-r16                 SetupRelease {MeasIdleConfigDedicated-r16}    OPTIONAL, -- Need M
    nonCriticalExtension               RRCRelease-v1650-IEs                          OPTIONAL
}

RRCRelease-v1650-IEs ::=            SEQUENCE {
    mpsPriorityIndication-r16          ENUMERATED {true}                             OPTIONAL, -- Cond Redirection2
    nonCriticalExtension               RRCRelease-v1710-IEs                          OPTIONAL
}

RRCRelease-v1710-IEs ::=            SEQUENCE {
    noLastCellUpdate-r17                ENUMERATED {true}                            OPTIONAL,   -- Need S
    nonCriticalExtension                SEQUENCE {}                                  OPTIONAL
}

RedirectedCarrierInfo ::=           CHOICE {
    nr                                  CarrierInfoNR,
    eutra                               RedirectedCarrierInfo-EUTRA,
    ...
}

RedirectedCarrierInfo-EUTRA ::=     SEQUENCE {
    eutraFrequency                      ARFCN-ValueEUTRA,
    cnType                              ENUMERATED {epc,fiveGC}                                             OPTIONAL    -- Need N
}

CarrierInfoNR ::=                   SEQUENCE {
    carrierFreq                         ARFCN-ValueNR,
    ssbSubcarrierSpacing                SubcarrierSpacing,
    smtc                                SSB-MTC                                                             OPTIONAL,      -- Need S
    ...
}

SuspendConfig ::=                   SEQUENCE {
    fullI-RNTI                          I-RNTI-Value,
    shortI-RNTI                         ShortI-RNTI-Value,
    ran-PagingCycle                     PagingCycle,
    ran-NotificationAreaInfo            RAN-NotificationAreaInfo                                            OPTIONAL,   -- Need M
    t380                                PeriodicRNAU-TimerValue                                             OPTIONAL,   -- Need R
    nextHopChainingCount                NextHopChainingCount,
    ...,
    [[
    sl-UEIdentityRemote-r17             RNTI-Value                                                          OPTIONAL, -- Cond L2RemoteUE
    sdt-Config-r17                      SetupRelease { SDT-Config-r17 }                                     OPTIONAL,   -- Need M
    srs-PosRRC-Inactive-r17             SetupRelease { SRS-PosRRC-Inactive-r17 }                            OPTIONAL,   -- Need M
    ran-ExtendedPagingCycle-r17         ExtendedPagingCycle-r17                                             OPTIONAL    -- Cond RANPaging
    ]],
    [[
    ncd-SSB-RedCapInitialBWP-SDT-r17    SetupRelease {NonCellDefiningSSB-r17}                               OPTIONAL    -- Need M
    ]],
    [[
    srs-PosRRC-InactiveConfig-v1800        SetupRelease { SRS-PosRRC-InactiveConfig-v1800 }                 OPTIONAL,    -- Need M
    srs-PosRRC-InactiveValidityAreaPreConfig-r18    SetupRelease { SRS-PosRRC-InactiveValidityAreaPreConfig-r18 }        OPTIONAL    -- Need M
    ]]

}

PeriodicRNAU-TimerValue ::=         ENUMERATED { min5, min10, min20, min30, min60, min120, min360, min720}

CellReselectionPriorities ::=       SEQUENCE {
    freqPriorityListEUTRA               FreqPriorityListEUTRA                                               OPTIONAL,       -- Need M
    freqPriorityListNR                  FreqPriorityListNR                                                  OPTIONAL,       -- Need M
    t320                                ENUMERATED {min5, min10, min20, min30, min60, min120, min180, spare1} OPTIONAL,     -- Need R
    ...,
    [[
    freqPriorityListDedicatedSlicing-r17 FreqPriorityListDedicatedSlicing-r17                               OPTIONAL        -- Need M
    ]]
}

PagingCycle ::=                     ENUMERATED {rf32, rf64, rf128, rf256}

ExtendedPagingCycle-r17 ::=         ENUMERATED {rf256, rf512, rf1024, spare1}

FreqPriorityListEUTRA ::=           SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityEUTRA

FreqPriorityListNR ::=              SEQUENCE (SIZE (1..maxFreq)) OF FreqPriorityNR

FreqPriorityEUTRA ::=               SEQUENCE {
    carrierFreq                         ARFCN-ValueEUTRA,
    cellReselectionPriority             CellReselectionPriority,
    cellReselectionSubPriority          CellReselectionSubPriority                                          OPTIONAL        -- Need R
}

FreqPriorityNR ::=                  SEQUENCE {
    carrierFreq                         ARFCN-ValueNR,
    cellReselectionPriority             CellReselectionPriority,
    cellReselectionSubPriority          CellReselectionSubPriority                                          OPTIONAL        -- Need R
}

RAN-NotificationAreaInfo ::=        CHOICE {
    cellList                            PLMN-RAN-AreaCellList,
    ran-AreaConfigList                  PLMN-RAN-AreaConfigList,
    ...
}

PLMN-RAN-AreaCellList ::=           SEQUENCE (SIZE (1.. maxPLMNIdentities)) OF PLMN-RAN-AreaCell

PLMN-RAN-AreaCell ::=               SEQUENCE {
    plmn-Identity                       PLMN-Identity                                                       OPTIONAL,   -- Need S
    ran-AreaCells                       SEQUENCE (SIZE (1..32)) OF  CellIdentity
}

PLMN-RAN-AreaConfigList ::=         SEQUENCE (SIZE (1..maxPLMNIdentities)) OF PLMN-RAN-AreaConfig

PLMN-RAN-AreaConfig ::=             SEQUENCE {
    plmn-Identity                       PLMN-Identity                                                       OPTIONAL,   -- Need S
    ran-Area                            SEQUENCE (SIZE (1..16)) OF  RAN-AreaConfig
}

RAN-AreaConfig ::=                  SEQUENCE {
    trackingAreaCode                    TrackingAreaCode,
    ran-AreaCodeList                    SEQUENCE (SIZE (1..32)) OF  RAN-AreaCode                            OPTIONAL    -- Need R
}

SDT-Config-r17 ::=                  SEQUENCE {
    sdt-DRB-List-r17                    SEQUENCE (SIZE (0..maxDRB)) OF DRB-Identity                         OPTIONAL,   -- Need M
    sdt-SRB2-Indication-r17             ENUMERATED {allowed}                                                OPTIONAL,   -- Need R
    sdt-MAC-PHY-CG-Config-r17           SetupRelease {SDT-CG-Config-r17}                                    OPTIONAL,   -- Need M
    sdt-DRB-ContinueROHC-r17            ENUMERATED { cell, rna }                                            OPTIONAL    -- Need S
}

SDT-CG-Config-r17 ::= OCTET STRING (CONTAINING SDT-MAC-PHY-CG-Config-r17)

SDT-MAC-PHY-CG-Config-r17 ::=       SEQUENCE {
    -- CG-SDT specific configuration
    cg-SDT-ConfigLCH-RestrictionToAddModList-r17 SEQUENCE (SIZE(1..maxLC-ID)) OF  CG-SDT-ConfigLCH-Restriction-r17 OPTIONAL,   -- Need N
    cg-SDT-ConfigLCH-RestrictionToReleaseList-r17 SEQUENCE (SIZE(1..maxLC-ID)) OF  LogicalChannelIdentity  OPTIONAL,   -- Need N
    cg-SDT-ConfigInitialBWP-NUL-r17       SetupRelease {BWP-UplinkDedicatedSDT-r17}                     OPTIONAL,   -- Need M
    cg-SDT-ConfigInitialBWP-SUL-r17       SetupRelease {BWP-UplinkDedicatedSDT-r17}                     OPTIONAL,   -- Need M
    cg-SDT-ConfigInitialBWP-DL-r17        BWP-DownlinkDedicatedSDT-r17                                  OPTIONAL,   -- Need M
    cg-SDT-TimeAlignmentTimer-r17           TimeAlignmentTimer                                              OPTIONAL,   -- Need M
    cg-SDT-RSRP-ThresholdSSB-r17            RSRP-Range                                                      OPTIONAL,   -- Need M
[bookmark: _Hlk95905177]    cg-SDT-TA-ValidationConfig-r17          SetupRelease { CG-SDT-TA-ValidationConfig-r17 }                 OPTIONAL,   -- Need M
    cg-SDT-CS-RNTI-r17                      RNTI-Value                                                      OPTIONAL,   -- Need M
    ...
}

CG-SDT-TA-ValidationConfig-r17 ::=  SEQUENCE {
    cg-SDT-RSRP-ChangeThreshold-r17     ENUMERATED { dB2, dB4, dB6, dB8, dB10, dB14, dB18, dB22,
                                            dB26, dB30, dB34, spare5, spare4, spare3, spare2, spare1}
}

BWP-DownlinkDedicatedSDT-r17 ::=    SEQUENCE {
    pdcch-Config-r17                    SetupRelease { PDCCH-Config }                                       OPTIONAL,   -- Need M
    pdsch-Config-r17                    SetupRelease { PDSCH-Config }                                       OPTIONAL,   -- Need M
   ...
}

BWP-UplinkDedicatedSDT-r17 ::=      SEQUENCE {
    pusch-Config-r17                    SetupRelease { PUSCH-Config }                                       OPTIONAL,   -- Need M
    configuredGrantConfigToAddModList-r17                 ConfiguredGrantConfigToAddModList-r16             OPTIONAL,   -- Need N
    configuredGrantConfigToReleaseList-r17                ConfiguredGrantConfigToReleaseList-r16            OPTIONAL,   -- Need N
   ...
}

CG-SDT-ConfigLCH-Restriction-r17 ::= SEQUENCE {
    logicalChannelIdentity-r17          LogicalChannelIdentity,
    configuredGrantType1Allowed-r17     ENUMERATED {true}                                                   OPTIONAL,   -- Need R
    allowedCG-List-r17                  SEQUENCE (SIZE (0.. maxNrofConfiguredGrantConfigMAC-1-r16)) OF ConfiguredGrantConfigIndexMAC-r16
                                                                                                            OPTIONAL    -- Need R
}

SRS-PosRRC-Inactive-r17 ::= OCTET STRING (CONTAINING SRS-PosRRC-InactiveConfig-r17)

SRS-PosRRC-InactiveValidityAreaPreConfig-r18 ::= OCTET STRING (CONTAINING SRS-PosRRC-InactiveValidtyAreaPreConfig-r18)

SRS-PosRRC-InactiveConfig-r17 ::=       SEQUENCE {
    srs-PosConfigNUL-r17                    SRS-PosConfig-r17                                                   OPTIONAL,    -- Need R
    srs-PosConfigSUL-r17                    SRS-PosConfig-r17                                                   OPTIONAL,    -- Need R
    bwp-NUL-r17                             BWP                                                                 OPTIONAL,    -- Need S
    bwp-SUL-r17                             BWP                                                                 OPTIONAL,    -- Need S
    inactivePosSRS-TimeAlignmentTimer-r17   TimeAlignmentTimer                                                  OPTIONAL,    -- Need M
    inactivePosSRS-RSRP-ChangeThreshold-r17 RSRP-ChangeThreshold-r17                                            OPTIONAL     -- Need M
}
SRS-PosRRC-InactiveValidityAreaPreConfig-r18 ::=      SEQUENCE {
    srs-PosRRC-InactiveWithValidityArea-r18              SEQUENCE (SIZE(1..maxNrOfValidityArea-r18)) OF SRS-posRRC-InactivePerValidityArea-r18,
    bwp-NUL-r18                                          BWP                                                            OPTIONAL,     -- Need S
    bwp-SUL-r18                                          BWP                                                            OPTIONAL,     -- Need S
    inactivePosSRS-ValidityAreaTAT-r18                   TimeAlignmentTimer                                             OPTIONAL,     -- Need R
    inactivePosSRS-ValidityAreaRSRP-r18                  RSRP-ChangeThreshold-r17                                       OPTIONAL,     -- Need M
    autonomousTA-AdjustmentEnabled-r18                   ENUMERATED {true}                                              OPTIONAL,     -- Need M
    ...
}

SRS-posRRC-InactivePerValidityArea-r18 ::=          SEQUENCE {
    srs-PosRRC-InactiveValidityArea-r18                  SEQUENCE (SIZE(1..maxNrOfCellsInVA-r18)) OF CellIdentity,
    srs-PosConfigNUL-r17                                 SRS-PosConfig-r17                                             OPTIONAL,    -- Need R
    srs-PosConfigSUL-r17                                 SRS-PosConfig-r17                                             OPTIONAL,    -- Need R
    ...
}

RSRP-ChangeThreshold-r17 ::= ENUMERATED {dB4, dB6, dB8, dB10, dB14, dB18, dB22, dB26, dB30, dB34, spare6, spare5, spare4, spare3, spare2, spare1}

SRS-PosConfig-r17 ::=               SEQUENCE {
    srs-PosResourceSetToReleaseList-r17 SEQUENCE (SIZE(1..maxNrofSRS-PosResourceSets-r16)) OF SRS-PosResourceSetId-r16 OPTIONAL,-- Need N
    srs-PosResourceSetToAddModList-r17  SEQUENCE (SIZE(1..maxNrofSRS-PosResourceSets-r16)) OF SRS-PosResourceSet-r16  OPTIONAL,-- Need N
    srs-PosResourceToReleaseList-r17    SEQUENCE (SIZE(1..maxNrofSRS-PosResources-r16)) OF SRS-PosResourceId-r16      OPTIONAL,-- Need N
    srs-PosResourceToAddModList-r17     SEQUENCE (SIZE(1..maxNrofSRS-PosResources-r16)) OF SRS-PosResource-r16        OPTIONAL -- Need N
}

SRS-PosRRC-InactiveConfig-v1800 ::=       SEQUENCE {
    srs-PosRRC-InactiveValidityArea-r18                  SEQUENCE (SIZE(1..maxNrOfValidityArea-r18)) OF SRS-posRRC-InactivePerValidityArea-r18,
    inactivePosSRS-ValidityAreaTAT-r18                   TimeAlignmentTimer                                             OPTIONAL,     -- Need M
    inactivePosSRS-ValidityAreaRSRP-r18                  RSRP-ChangeThreshold-r17                                       OPTIONAL,     -- Need M
    autonomousTA-AdjustmentEnabled-r18                   ENUMERATED {true}                                              OPTIONAL      -- Need M
}
-- TAG-RRCRELEASE-STOP
-- ASN1STOP

	RRCRelease-IEs field descriptions

	cellReselectionPriorities
Dedicated priorities to be used for cell reselection as specified in TS 38.304 [20]. The maximum number of NR carrier frequencies that the network can configure through FreqPriorityListNR and FreqPriorityListDedicatedSlicing together is eight. If the same frequency is configured in both FreqPriorityListNR and FreqPriorityListDedicatedSlicing, the frequency is only counted once.

	cnType
Indicate that the UE is redirected to EPC or 5GC.

	deprioritisationReq
Indicates whether the current frequency or RAT is to be de-prioritised.

	deprioritisationTimer
Indicates the period for which either the current carrier frequency or NR is deprioritised. Value minN corresponds to N minutes.

	measIdleConfig
Indicates measurement configuration to be stored and used by the UE while in RRC_IDLE or RRC_INACTIVE.

	mpsPriorityIndication
Indicates the UE can set the establishment cause to mps-PriorityAccess for a new connection following a redirect to NR or set the resume cause to mps-PriorityAccess for a resume following a redirect to NR. If the target RAT is E-UTRA, see TS 36.331 [10]. The gNB sets the indication only for UEs authorized to receive MPS treatment as indicated by ARP and/or QoS characteristics at the gNB, and it is applicable only for this instance of release with redirection to carrier/RAT included in the redirectedCarrierInfo field in the RRCRelease message.

	noLastCellUpdate
Presence of the field indicates that the last used cell for PEI shall not be updated. When the field is absent, the PEI-capable UE shall update its last used cell with the current cell. The UE shall not update its last used cell with the current cell if the AS security is not activated.

	srs-PosRRC-InactiveConfig
SRS for positioning configuration during RRC_INACTIVE state.

	suspendConfig
Indicates configuration for the RRC_INACTIVE state. The network does not configure suspendConfig when the network redirect the UE to an inter-RAT carrier frequency or if the UE is configured with a DAPS bearer.

	redirectedCarrierInfo
Indicates a carrier frequency (downlink for FDD) and is used to redirect the UE to an NR or an inter-RAT carrier frequency, by means of cell selection at transition to RRC_IDLE or RRC_INACTIVE as specified in TS 38.304 [20]. Based on UE capability, the network may include redirectedCarrierInfo in RRCRelease message with suspendConfig if this message is sent in response to an RRCResumeRequest or an RRCResumeRequest1 which is triggered by the NAS layer (see 5.3.1.4 in TS 24.501 [23]).

	voiceFallbackIndication
Indicates the RRC release is triggered by EPS fallback for IMS voice as specified in TS 23.502 [43].



	CarrierInfoNR field descriptions

	carrierFreq
Indicates the redirected NR frequency.

	ssbSubcarrierSpacing
Subcarrier spacing of SSB in the redirected SSB frequency.
Only the following values are applicable depending on the used frequency:
FR1:    15 or 30 kHz
FR2-1:  120 or 240 kHz
FR2-2:  120, 480, or 960 kHz

	smtc
The SSB periodicity/offset/duration configuration for the redirected SSB frequency. It is based on timing reference of PCell. If the field is absent, the UE uses the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing.



	RAN-NotificationAreaInfo field descriptions

	cellList
A list of cells configured as RAN area.

	ran-AreaConfigList
A list of RAN area codes or RA code(s) as RAN area.



	PLMN-RAN-AreaConfig field descriptions

	plmn-Identity
PLMN Identity to which the cells in ran-Area belong. If the field is absent the UE not in SNPN access mode uses the ID of the registered PLMN. This field is not included for UE in SNPN access mode (for UE in SNPN access mode the ran-Area always belongs to the registered SNPN).

	ran-AreaCodeList
The total number of RAN-AreaCodes of all PLMNs does not exceed 32.

	ran-Area
Indicates whether TA code(s) or RAN area code(s) are used for the RAN notification area. The network uses only TA code(s) or both TA code(s) and RAN area code(s) to configure a UE. The total number of TACs across all PLMNs does not exceed 16.



	PLMN-RAN-AreaCell field descriptions

	plmn-Identity
PLMN Identity to which the cells in ran-AreaCells belong. If the field is absent the UE not in SNPN access mode uses the ID of the registered PLMN. This field is not included for UE in SNPN access mode (for UE in SNPN access mode the ran-AreaCells always belongs to the registered SNPN).

	ran-AreaCells
The total number of cells of all PLMNs does not exceed 32.



	SDT-Config field descriptions

	sdt-DRB-ContinueROHC
Indicates whether the PDCP entity of the radio bearers configured for SDT continues or resets the ROHC header compression protocol during PDCP re-establishment during SDT procedure, as specified in TS 38.323 [5]. Value cell indicates that ROHC header compression continues when the UE resumes for SDT in the same cell as the PCell when the RRCRelease message was received. Value rna indicates that ROHC header compression continues when the UE resumes for SDT in a cell belonging to the same RNA as the PCell where the RRCRelease message was received. If the field is absent, the UE releases any stored value for this field and the PDCP entity of the radio bearers configured for SDT always resets the ROHC header compression protocol during PDCP re-establishment when SDT procedure is initiated, as specified in TS 38.323 [5].

	sdt-DRB-List
Indicates the ID(s) of the DRB(s) that are configured for SDT. If size of the sequence is zero, then the UE assumes that none of the DRBs are configured for SDT. The network only configures MN terminated MCG bearers for SDT.

	sdt-SRB2-Indication
Indiates whether SRB2 is configured for SDT or not.



	SDT-MAC-PHY-CG-Config field descriptions

	cg-SDT-ConfigInitialBWP-DL
Downlink BWP configuration for CG-SDT. If a UE is a RedCap UE and if the initialDownlinkBWP-RedCap is configured in downlinkConfigCommon in SIB1, this field is configured for initialDownlinkBWP-RedCap, otherwise it is configured for initialDownlinkBWP.

	cg-SDT-ConfigInitialBWP-NUL
UL BWP configuration for CG-SDT on NUL carrier. If a UE is a RedCap UE and if the initialUplinkBWP-RedCap is configured in uplinkConfigCommon in SIB1, this field is configured for initialUplinkBWP-RedCap, otherwise it is configured for initialUplinkBWP for NUL.

	cg-SDT-ConfigInitialBWP-SUL
UL BWP configuration for CG-SDT on SUL carrier configured for the initialUplinkBWP for SUL.

	cg-SDT-CS-RNTI
The CS-RNTI value for CG-SDT as specified in TS 38.321 [3].

	cg-SDT-RSRP-ThresholdSSB
An RSRP threshold configured for SSB selection for CG-SDT as specified in TS 38.321 [3].

	cg-SDT-TA-ValidationConfig
Configuration for the RSRP based TA validation. If this field is not configured, then the UE does not perform RSRP based TA validation.

	cg-SDT-timeAlignmentTimer
TAT value for CG-SDT as specified in TS 38.321 [3]. The network always configures this field when sdt-MAC-PHY-CG-Config is configured.



	CG-SDT-ConfigLCH-Restriction field descriptions

	[bookmark: OLE_LINK39]allowedCG-List
This restriction applies only when the UL grant is a configured grant for CG-SDT. If present, UL MAC SDUs from this logical channel can only be mapped to the indicated CG-SDT configured grant configuration. If the size of the sequence is zero, then UL MAC SDUs from this logical channel cannot be mapped to any CG-SDT configured grant configurations. If the field is not present, UL MAC SDUs from this logical channel can be mapped to any CG-SDT configured grant configurations. If the field configuredGrantType1Allowed is present, only those CG-SDT configured grant type 1 configurations indicated in this sequence are allowed for use by this logical channel; otherwise, this sequence shall not include any CG-SDT configured grant type 1 configuration. Corresponds to "allowedCG-List" as specified in TS 38.321 [3].

	configuredGrantType1Allowed
If present, or if the capability lcp-Restriction as specified in TS 38.306 [26] is not supported, UL MAC SDUs from this logical channel can be transmitted on a configured grant type 1 for CG-SDT. Otherwise, UL MAC SDUs from this logical channel cannot be transmitted on a configured grant type 1 for CG-SDT. Corresponds to "configuredGrantType1Allowed" in TS 38.321 [3].

	logicalChannelIdentity
ID used commonly for the MAC logical channel and for the RLC bearer associated with a servedRadioBearer configured for SDT.



	CG-SDT-TA-ValidationConfig field descriptions

	cg-SDT-RSRP-ChangeThreshold
The RSRP threshold for TA validation for CG-SDT as specified in TS 38.321 [3]. Value dB2 corresponds to 2 dB, value dB4 corresponds to 4 dB and so on.



	SRS-PosRRC-InactiveConfig field descriptions

	bwp-NUL
BWP configuration for SRS for Positioning during the RRC_INACTIVE state in Normal Uplink Carrier. If the field is absent UE is configured with an SRS for Positioning associated with the initial UL BWP and transmitted, during the RRC_INACTIVE state, inside the initial UL BWP with the same CP and SCS as configured for initial UL BWP.

	bwp-SUL
BWP configuration for SRS for Positioning during the RRC_INACTIVE state in Supplementary Uplink Carrier. If the field is absent UE is configured with an SRS for Positioning associated with the initial UL BWP and transmitted, during the RRC_INACTIVE state, inside the initial UL BWP with the same CP and SCS as configured for initial UL BWP.

	inactivePosSRS-RSRP-ChangeThreshold
RSRP threshold for the increase/decrease of RSRP for time alignment validation as specified in TS 38.321 [3].

	inactivePosSRS-TimeAlignmentTimer
TAT value for SRS for positioning transmission during RRC_INACTIVE state as specified in TS 38.321 [3]. The network always configures this field when srs-PosRRC-Inactive is configured.

	srs-PosConfigNUL
SRS for Positioning configuration in RRC_INACTIVE state in Normal Uplink Carrier.

	srs-PosConfigSUL
SRS for Positioning configuration in RRC_INACTIVE state in Supplementary Uplink Carrier.



	SuspendConfig field descriptions

	ncd-SSB-RedCapInitialBWP-SDT
Indicates that the UE uses the RedCap-specific initial DL BWP associated with the NCD-SSB for SDT. The network configures this field if a RedCap UE is configured with SDT in the RedCap-specific initial DL BWP not associated with CD-SSB. If configured, the NCD-SSB indicated by this field can only be used during the SDT procedure for CG-SDT or RA-SDT.

	ran-ExtendedPagingCycle
The extended DRX (eDRX) cycle for RAN-initiated paging to be applied by the UE. Value rf256 corresponds to 256 radio frames, value rf512 corresponds to 512 radio frames and so on. Value of the field indicates an eDRX cycle which is shorter or equal to the IDLE mode eDRX cycle configured for the UE.

	ran-NotificationAreaInfo
Network ensures that the UE in RRC_INACTIVE always has a valid ran-NotificationAreaInfo.

	ran-PagingCycle
Refers to the UE specific cycle for RAN-initiated paging. Value rf32 corresponds to 32 radio frames, value rf64 corresponds to 64 radio frames and so on.

	sl-UEIdentityRemote
Indicates the C-RNTI to the L2 U2N Remote UE.

	t380
Refers to the timer that triggers the periodic RNAU procedure in UE. Value min5 corresponds to 5 minutes, value min10 corresponds to 10 minutes and so on.



	Conditional Presence
	Explanation

	L2RemoteUE
	The field is mandatory present for L2 U2N Remote UE's RNAU; otherwise it is absent.

	RANPaging
	This field is optionally present, Need R, if the UE is configured with IDLE eDRX, see TS 24.501 [23]; otherwise the field is not present.

	Redirection2
	The field is optionally present, Need R, if redirectedCarrierInfo is included; otherwise the field is not present.




image1.png
UE

Last Senving
oNB

Neighbour
gNBs

Serving gNE. v

1. NRPPa TRP Configuration Information Exchange

2. LPP Capability Transfer

5. SRS config by
RRC Release

3. POSITIONING INFORMATION REQUEST

4. POSITIONING INFORMATION RESPONSE

(@cell reselection out of PA
(b)RRC INACTIVE event triggered
(ORSRP validation fails

7. RRCResumeRequest

6. SRS RESERVATIDN REQUEST

9. RRC Release

SRS Configuration/(De) Activation Procedure.

>

112.5RS Tx

10. MEASUREMENT REQUEST

[

11b.SRS Rx

11b.SRS Rx

12. MEASUREMENT RESPONSE

[ ——





