3GPP TSG-RAN WG2 Meeting #123	R2-2308481
Toulouse, France, August 21st – 25th, 2023

Agenda Item:	7.2.4
Source:	Ericsson
Title:	Discussion on Low Power High Accuracy Positioning
Document for:	Discussion, Decision

1 Introduction


	RAN2 #121-bis-e
Agreement:

The SRS validity area configuration contains a list of cells in which it is valid.  FFS validity timer or if we would depend only on explicit release by the network.
RRCRelease can be used to provide SRS configuration with validity area for use in RRC_INACTIVE.
SRS configuration request can be indicated via Msg3/MsgA transmission.  FFS if the request is in the RRC message or an accompanying MAC CE.

RAN2 #122

Agreement:
RAN2 will introduce an activation indication and/or request for preconfigured SRS using at least Msg3/MsgA; FFS if Msg1 would be supported also.  FFS RRC signalling or MAC CE for the Msg3/MsgA case, as for the configuration request.  This agreement does not imply that the UE will be allowed to transmit autonomously.





In this paper, we discuss the LPHAP and provide further view based upon the agreements made last meeting.



[bookmark: _Ref178064866]2	Discussion

2.1	Necessity of Preconfiguration?

If we analyze the below agreement:

Agreement:
RAN2 will introduce an activation indication and/or request for preconfigured SRS using at least Msg3/MsgA; FFS if Msg1 would be supported also.  FFS RRC signalling or MAC CE for the Msg3/MsgA case, as for the configuration request.  This agreement does not imply that the UE will be allowed to transmit autonomously.

It implies that

· NW will preconfigure the SRS
· UE will reach to NW to activate preconfigured SRS
That is as shown in below Figure 1 a)



Figure 1: Sequence flow with SRS Pre-configuration and without Pre-configuration

Since, UE anyway must reach to the NW even when preconfigured SRS exist for the activation request, it is by far more convenient that NW provides SRS configuration there and then, rather than providing in advance. There is no power savings with preconfiguration as opposed to without preconfiguration which is clear from the above Figure 1 a) and b). 

Based upon the LPHAP email discussion, it appears a new RRC Resume cause code will be used to inform the gNB that UE is going to transmit SRS based upon the configuration which was provided prior, it is clear that UE will have to perform RACH access, send msg1, msg3 and receive msg2 and msg4. In terms of signaling, there will be no savings.

Further, only necessary configuration that UE needs in advance or may have to be preconfigured is “what kind of events would cause the UE to request for Uplink SRS transmission”. Since, it is gNB that configures the SRS and controls the radio resources used by UE, the gNB should be aware of events and should configure the events for SRS Request.

As such the uplink time difference of arrival is not dependent upon UE to LMF interaction (LPP protocol) as shown below from TS 38.305 flow. 






If any configured event needs to be updated or modified, it is rather simpler if LMF updates to gNB using NRPPa and gNB provides the updated event reconfiguration to UE using RRC.

It should be then up to gNB on what content will be preconfigured and what content will be provided when needed. This would enable gNB to have better control on the utilization of radio resources; example the SRS request trigger events can be preconfigured whereas the needed radio resource is only allocated when the request is sent by the UE.




[bookmark: _Toc142572684]In terms of gNB resource utilization, it will be efficient if gNB is aware of SRS Request trigger events. Such triggers can be configured by gNB to minimize UE connection to LMF which can be power consuming (e.g. in terms of power consumption to receive certain data from LMF and to receive certain data from gNB; it is efficient (less power consumption) to obtain from one end point).
[bookmark: _Toc142572957]gNB receives the SRS trigger event from LMF and provides the necessary SRS Request triggering event configuration to the UE.

[bookmark: _Toc142572958]RAN2 ack that from signaling perspective there is no saving on either to preconfigure or configure upon request. Hence, preconfiguration agreement is made void.
[bookmark: _Toc142572959]If P2 is not agreed, then It is up to gNB implementation on either to provide preconfiguration SRS or to provide SRS configuration upon UE request. That is preconfiguration of SRS is not mandated as it does not save UE power. 
[bookmark: _Toc142572960]RAN2 to agree the text proposal provided in the ANNEX.
[bookmark: _Toc142572961]Send LS to RAN3 requesting to provide the signaling of event configuration over NRPPa

	2.1.1	Draft LS

3GPP TSG RAN WG2 #123	R2-22xxxx
Toulouse, France, August 21st  – 25th 2023                                                       

Title:	[Draft] LS on UL based Low Power High Accuracy Positioning 
Release:	Rel-18
Work Item:	FS_NR_pos_enh2

Source:	Ericsson [to be RAN WG2]
To:	RAN1, RAN3
Cc:	-

Contact person:	Ritesh Shreevastav
	Ritesh.shreevastav@ericsson.com
	
Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	None)

1	Overall description
RAN2 would like to inform RAN3 that RAN2 group see benefit of having gNB to be aware of SRS triggering request events. Besides, the gNB should provide the events to the UE, rather than LMF providing it to the UE since the events are related to SRS request triggers. Hence RAN2 request RAN3 to consider the support of signaling of event configuration over NRPPa.

RAN2 respectfully request RAN3 for the signaling support.
2	Actions
To RAN11 
ACTION: 	RAN2 respectfully requests RAN3 for the signaling support.
3	Dates of next TSG RAN WG2 meetings
RAN2 Meeting #123	   October 9th – 13th , 2023    Xiamen, China
RAN2 Meeting #123-bis   November 13th – 17th , 2023    Chicago, USA





2.2	Resource Coordination

To minimize interference, the UL SRS resources should be allocated in an orthogonal/non-over lapping manner. This would require coordination among multiple cells.

if two UEs use same resources such as same PRB or sequence ID. For multi-cell UL-SRS resource allocation, it is considered that there will be a UL-SRS resource pool and thus multiple cells will require to reserve the resource in advance.

Apart from ensuring orthogonal resources for UL-SRS in multiple cells, another issue that would require attention is of sequence ID. If two UEs use the same sequence ID, it may cause interference issue hence a coordinated sequence ID allocation would be required one more issue of using multi cell uplink SRS is that the UE roam around anywhere in the valid area.
[bookmark: _Toc118446623][bookmark: _Toc142572962]Cell resources and Sequence ID co-ordination is done for UL-SRS Tx among cells which are part of the validity area.


One issue that may arise with validity area-based UL-SRS positioning is on NW node to perform the measurement/listening. As such NW should not over provision multiple gNBs/RPs to perform the reception. This should be checked by RAN1/RAN3.


To facilitate UL SRS transmission measurements when the UE is in RRC Inactive mode and with the possibility that the UE can pop up anywhere in the validity area is challenging. 




Assuming RPi are the listening nodes (reception points) and RP1 is the serving node and is serving the UE in a cell. Based upon UE location; the optimum listening node that needs to be configured at location1 are (RP1, RP2, RP3, RP8); similarly, if UE moves at cell location 2 (RP6, RP7, RP8) and at cell location 3 it is (RP5, RP4, RP6)
It is not possible for LMF to dynamically release and allocate new listening nodes as UE is not in connected mode. The problem would scale if UL-SRS transmission is valid across multiple cells. Further in RRC Connected mode as the UE power can be controlled (closed loop) and with spatial directivity the number of RPs can be minimized.

If LMF has to pre-configure and prepare the listening nodes; there may be massive signaling involved and also over provisioning of nodes have to be done.

[bookmark: _Toc142572685]As compared to RRC Connected mode, the RRC Inactive mode would require over provisioning of RPs as it lacks the spatial directivity and power control.

In order to simplify, there should be only one SRS configuration for the UE that exist in a validity area.


[bookmark: _Hlk134691158][bookmark: _Toc142572963]The solution should not require the gNB to monitor multiple SRS configuration simultaneously for a UE. 
[bookmark: _Toc142572964]Only one SRS configuration is configured per validity area.


2.3	DRX/eDRX Aligned PRS Configuration using Synchronised Paging
The problem with eDRX and PRS alignment is that each UE has its own specific wake up duration. Hence, to ensure PRS transmission at everyUE wake up occasion is going to be very challenging. It would imply otherwise PRS has to be present all the time. Hence, if alignment has to be pursued then it is good if solution is designed such that each LPHAP UE wake up at the same time.

[bookmark: _Toc142572686]Solution where UEs wake up at the same occasion can help to align PRS and eDRX. Otherwise, it would imply that PRS needs to be transmitted all the time.



One solution is to have cell specific common paging or a common UE Identifier for all the LPHAP users for paging can be used so that each UE wake up at the same time in cell.
The variability in paging occasion is primarily because of different UE_ID:
(SFN + PF_offset) mod T = (T div N)*(UE_ID mod N)
Since paging load is expected to be low for LPHAP UEs, a cell specific paging can be configured where LPHAP subscribed UEs receive a common paging.

[bookmark: _Toc142572965]Cell specific wake up occasion for LPHA users is configured so that PRS can be aligned with the LPHA users wake up occasion. This is achieved by configuring a common UE_ID for paging for LPHAP users present in the factory.
Another option is that LMF provides the PRS configuration to gNB and gNB aligns the length of Paging time Window (PTW). This would be similar to having PPW (PRS Processing Window configuration). It may be necessary that PTW is sufficiently long so that UE can complete its positioning measurement. However, measurement duration is subject to RAN4 responsibility.




[bookmark: _Toc142572966]Send an LS to RAN4 for gNB to configure suitable Paging time window to complete the PRS measurement in one PTW. 


The UE can be configured with a DRX cycle to use in all RRC states (i.e., RRC idle state, RRC inactive state and RRC connected state) to save UE battery power. Examples of lengths (TDRX) of DRX cycles currently used in low activity RRC states (e.g., RRC idle/inactive state) are 320 ms, 640 ms, 1.28 s, 2.56 s etc.
 
ON duration/
active time
OFF duration/
inactive time
Time

Figure 4: DRX cycle illustrating on and off durations

According to TS 24.501 v17.4.1, the UE can be configured with DRX cycle by the core network node (e.g. AMF) using non-access stratum (NAS signaling). According to section 8.2.6.15 (Requested DRX parameters) in TS 24.501 v17.4.1: “If the UE wants to use or change the UE specific DRX parameters, the UE shall include the Requested DRX parameters IE in the REGISTRATION REQUEST message.”

[bookmark: _Hlk87296441]The AMF provides to the NG-RAN node the Core Network Assistance Information to assist the NG-RAN node's decision whether the UE can be sent to RRC_INACTIVE, and to assist UE configuration and paging in RRC_INACTIVE. The Core Network Assistance Information includes the UE specific DRX, an indication if the UE is configured with Mobile Initiated Connection Only (MICO) mode by the AMF, the Expected UE Behaviour, and the NR Paging eDRX Information. The UE registration area is taken into account by the NG-RAN node when configuring the RNA. The UE specific DRX and UE Identity Index value are used by the NG-RAN node for RAN paging. The NG-RAN node takes into account the NR Paging eDRX Information to configure the RAN Paging when the NR UE is in RRC_INACTIVE. When sending XnAP RAN Paging to neighbour NG-RAN node(s), the NR Paging eDRX Information for RRC_IDLE and for RRC_INACTIVE may be included. 


[bookmark: _Toc142572687]gNB is aware of UE specific DRX/eDRX values which it would have received from AMF in the Core Network Assistance Information.



The use case for LPHA is primarily for IIOT/factory/warehouse scenario where the devices to save power may be using eDRX or long DRX cycle. Further, their eDRX cycle may also be aligned; i.e., the devices wake up at the same time. In order to ensure that the PRS is always available when UE wakes up after eDRX and for the NW to be able to save NW energy, it should be for LMF to retrieve the DRX/eDRX cycle and adopt the PRS config (periodicity accordingly).



 

[bookmark: _Toc142572967]Send LS to RAN3 to request for NRPPa/OAM signaling support for cell/UE specific DRX/eDRX configurations.


Conclusion
In the previous sections we made the following observations: 
Observation 1	In terms of gNB resource utilization, it will be efficient if gNB is aware of SRS Request trigger events. Such triggers can be configured by gNB to minimize UE connection to LMF which can be power consuming (e.g. in terms of power consumption to receive certain data from LMF and to receive certain data from gNB; it is efficient (less power consumption) to obtain from one end point).
Observation 2	As compared to RRC Connected mode, the RRC Inactive mode would require over provisioning of RPs as it lacks the spatial directivity and power control.
Observation 3	Solution where UEs wake up at the same occasion can help to align PRS and eDRX. Otherwise, it would imply that PRS needs to be transmitted all the time.
Observation 4	gNB is aware of UE specific DRX/eDRX values which it would have received from AMF in the Core Network Assistance Information.


Based on the discussion in the previous sections we propose the following:
Proposal 1	gNB receives the SRS trigger event from LMF and provides the necessary SRS Request triggering event configuration to the UE.
Proposal 2	RAN2 ack that from signaling perspective there is no saving on either to preconfigure or configure upon request. Hence, preconfiguration agreement is made void.
Proposal 3	If P2 is not agreed, then It is up to gNB implementation on either to provide preconfiguration SRS or to provide SRS configuration upon UE request. That is preconfiguration of SRS is not mandated as it does not save UE power.
Proposal 4	RAN2 to agree the text proposal provided in the ANNEX.
Proposal 5	Send LS to RAN3 requesting to provide the signaling of event configuration over NRPPa
Proposal 6	Cell resources and Sequence ID co-ordination is done for UL-SRS Tx among cells which are part of the validity area.
Proposal 7	The solution should not require the gNB to monitor multiple SRS configuration simultaneously for a UE.
Proposal 8	Only one SRS configuration is configured per validity area.
Proposal 9	Cell specific wake up occasion for LPHA users is configured so that PRS can be aligned with the LPHA users wake up occasion. This is achieved by configuring a common UE_ID for paging for LPHAP users present in the factory.
Proposal 10	Send an LS to RAN4 for gNB to configure suitable Paging time window to complete the PRS measurement in one PTW.
Proposal 11	Send LS to RAN3 to request for NRPPa/OAM signaling support for cell/UE specific DRX/eDRX configurations.
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–	RRCReconfiguration
The RRCReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource configuration (including RBs, MAC main configuration and physical channel configuration) and AS security configuration.
Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE
RRCReconfiguration message
-- ASN1START
-- TAG-RRCRECONFIGURATION-START

RRCReconfiguration ::=                  SEQUENCE {
    rrc-TransactionIdentifier               RRC-TransactionIdentifier,
    criticalExtensions                      CHOICE {
        rrcReconfiguration                      RRCReconfiguration-IEs,
        criticalExtensionsFuture                SEQUENCE {}
    }
}

RRCReconfiguration-IEs ::=              SEQUENCE {
    radioBearerConfig                       RadioBearerConfig                                                      OPTIONAL, -- Need M
    secondaryCellGroup                      OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Cond SCG
    measConfig                              MeasConfig                                                             OPTIONAL, -- Need M
    lateNonCriticalExtension                OCTET STRING                                                           OPTIONAL,
    nonCriticalExtension                    RRCReconfiguration-v1530-IEs                                           OPTIONAL
}

RRCReconfiguration-v1530-IEs ::=            SEQUENCE {
    masterCellGroup                         OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Need M
    fullConfig                              ENUMERATED {true}                                                      OPTIONAL, -- Cond FullConfig
    dedicatedNAS-MessageList                SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message                     OPTIONAL, -- Cond nonHO
    masterKeyUpdate                         MasterKeyUpdate                                                        OPTIONAL, -- Cond MasterKeyChange
    dedicatedSIB1-Delivery                  OCTET STRING (CONTAINING SIB1)                                         OPTIONAL, -- Need N
    dedicatedSystemInformationDelivery      OCTET STRING (CONTAINING SystemInformation)                            OPTIONAL, -- Need N
    otherConfig                             OtherConfig                                                            OPTIONAL, -- Need M
    nonCriticalExtension                    RRCReconfiguration-v1540-IEs                                           OPTIONAL
}

RRCReconfiguration-v1540-IEs ::=        SEQUENCE {
    otherConfig-v1540                       OtherConfig-v1540                                                      OPTIONAL, -- Need M
    nonCriticalExtension                    RRCReconfiguration-v1560-IEs                                           OPTIONAL
}

RRCReconfiguration-v1560-IEs ::=         SEQUENCE {
    mrdc-SecondaryCellGroupConfig            SetupRelease { MRDC-SecondaryCellGroupConfig }                        OPTIONAL,   -- Need M
    radioBearerConfig2                       OCTET STRING (CONTAINING RadioBearerConfig)                           OPTIONAL,   -- Need M
    sk-Counter                               SK-Counter                                                            OPTIONAL,   -- Need N
    nonCriticalExtension                     RRCReconfiguration-v1610-IEs                                          OPTIONAL
}
RRCReconfiguration-v1610-IEs ::=        SEQUENCE {
    otherConfig-v1610                       OtherConfig-v1610                                                    OPTIONAL, -- Need M
    bap-Config-r16                          SetupRelease { BAP-Config-r16 }                                      OPTIONAL, -- Need M
    iab-IP-AddressConfigurationList-r16     IAB-IP-AddressConfigurationList-r16                                  OPTIONAL, -- Need M
    conditionalReconfiguration-r16          ConditionalReconfiguration-r16                                       OPTIONAL, -- Need M
    daps-SourceRelease-r16                  ENUMERATED{true}                                                     OPTIONAL, -- Need N
    t316-r16                                SetupRelease {T316-r16}                                              OPTIONAL, -- Need M
    needForGapsConfigNR-r16                 SetupRelease {NeedForGapsConfigNR-r16}                               OPTIONAL, -- Need M
    onDemandSIB-Request-r16                 SetupRelease { OnDemandSIB-Request-r16 }                             OPTIONAL, -- Need M
    dedicatedPosSysInfoDelivery-r16         OCTET STRING (CONTAINING PosSystemInformation-r16-IEs)               OPTIONAL, -- Need N
    sl-ConfigDedicatedNR-r16                SetupRelease {SL-ConfigDedicatedNR-r16}                              OPTIONAL, -- Need M
    sl-ConfigDedicatedEUTRA-Info-r16        SetupRelease {SL-ConfigDedicatedEUTRA-Info-r16}                      OPTIONAL, -- Need M
    targetCellSMTC-SCG-r16                  SSB-MTC                                                              OPTIONAL, -- Need S
    nonCriticalExtension                    RRCReconfiguration-v1700-IEs                                         OPTIONAL
}

RRCReconfiguration-v1700-IEs ::=        SEQUENCE {
    otherConfig-v1700                       OtherConfig-v1700                                              OPTIONAL, -- Need M
    sl-L2RelayUE-Config-r17                 SetupRelease { SL-L2RelayUE-Config-r17 }                       OPTIONAL, -- Need M
    sl-L2RemoteUE-Config-r17                SetupRelease { SL-L2RemoteUE-Config-r17 }                      OPTIONAL, -- Need M
    dedicatedPagingDelivery-r17             OCTET STRING (CONTAINING Paging)                               OPTIONAL, -- Cond PagingRelay
    needForGapNCSG-ConfigNR-r17             SetupRelease {NeedForGapNCSG-ConfigNR-r17}                     OPTIONAL, -- Need M
    needForGapNCSG-ConfigEUTRA-r17          SetupRelease {NeedForGapNCSG-ConfigEUTRA-r17}                  OPTIONAL, -- Need M
    musim-GapConfig-r17                     SetupRelease {MUSIM-GapConfig-r17}                             OPTIONAL, -- Need M
    ul-GapFR2-Config-r17                    SetupRelease { UL-GapFR2-Config-r17 }                          OPTIONAL, -- Need M
    scg-State-r17                           ENUMERATED { deactivated }                                     OPTIONAL, -- Need N
    appLayerMeasConfig-r17                  AppLayerMeasConfig-r17                                         OPTIONAL, -- Need M
    ue-TxTEG-RequestUL-TDOA-Config-r17      SetupRelease {UE-TxTEG-RequestUL-TDOA-Config-r17}              OPTIONAL,  -- Need M
    nonCriticalExtension                    SEQUENCE {} SRS-RequestEventTriggerConfig-r18                                                    OPTIONAL
}

RRCReconfiguration-v1700-IEs ::=        SEQUENCE {
    srs-RequestEventTriggerConfig-r18		SRS-RequestEventTriggerConfig-r18    						   OPTIONAL,  -- Need M
    nonCriticalExtension                    SEQUENCE {}                                                    OPTIONAL
}


MRDC-SecondaryCellGroupConfig ::=       SEQUENCE {
    mrdc-ReleaseAndAdd                      ENUMERATED {true}                                                     OPTIONAL,   -- Need N
    mrdc-SecondaryCellGroup                 CHOICE {
        nr-SCG                                  OCTET STRING  (CONTAINING RRCReconfiguration),
        eutra-SCG                               OCTET STRING
    }
}

BAP-Config-r16 ::=                      SEQUENCE {
    bap-Address-r16                         BIT STRING (SIZE (10))                                    OPTIONAL, -- Need M
    defaultUL-BAP-RoutingID-r16             BAP-RoutingID-r16                                         OPTIONAL, -- Need M
    defaultUL-BH-RLC-Channel-r16            BH-RLC-ChannelID-r16                                      OPTIONAL, -- Need M
    flowControlFeedbackType-r16             ENUMERATED {perBH-RLC-Channel, perRoutingID, both}        OPTIONAL, -- Need R
    ...
}

MasterKeyUpdate ::=                 SEQUENCE {
    keySetChangeIndicator           BOOLEAN,
    nextHopChainingCount            NextHopChainingCount,
    nas-Container                   OCTET STRING                                                     OPTIONAL,    -- Cond securityNASC
    ...
}

OnDemandSIB-Request-r16 ::=                  SEQUENCE {
    onDemandSIB-RequestProhibitTimer-r16         ENUMERATED {s0, s0dot5, s1, s2, s5, s10, s20, s30}
}

T316-r16 ::=         ENUMERATED {ms50, ms100, ms200, ms300, ms400, ms500, ms600, ms1000, ms1500, ms2000}

IAB-IP-AddressConfigurationList-r16 ::= SEQUENCE {
    iab-IP-AddressToAddModList-r16      SEQUENCE (SIZE(1..maxIAB-IP-Address-r16)) OF IAB-IP-AddressConfiguration-r16 OPTIONAL, -- Need N
    iab-IP-AddressToReleaseList-r16     SEQUENCE (SIZE(1..maxIAB-IP-Address-r16)) OF IAB-IP-AddressIndex-r16         OPTIONAL, -- Need N
    ...
}

IAB-IP-AddressConfiguration-r16 ::=     SEQUENCE {
    iab-IP-AddressIndex-r16                 IAB-IP-AddressIndex-r16,
    iab-IP-Address-r16                      IAB-IP-Address-r16                                                OPTIONAL,  -- Need M
    iab-IP-Usage-r16                        IAB-IP-Usage-r16                                                  OPTIONAL,  -- Need M
    iab-donor-DU-BAP-Address-r16            BIT STRING (SIZE(10))                                             OPTIONAL,  -- Need M
...
}

SL-ConfigDedicatedEUTRA-Info-r16 ::=            SEQUENCE {
    sl-ConfigDedicatedEUTRA-r16                    OCTET STRING                                              OPTIONAL,  -- Need M
    sl-TimeOffsetEUTRA-List-r16                    SEQUENCE (SIZE (8)) OF SL-TimeOffsetEUTRA-r16             OPTIONAL    -- Need M
}

SL-TimeOffsetEUTRA-r16 ::=        ENUMERATED {ms0, ms0dot25, ms0dot5, ms0dot625, ms0dot75, ms1, ms1dot25, ms1dot5, ms1dot75,
                                              ms2, ms2dot5, ms3, ms4, ms5, ms6, ms8, ms10, ms20}

UE-TxTEG-RequestUL-TDOA-Config-r17 ::=  CHOICE {
    oneShot-r17                             NULL,
    periodicReporting-r17                   ENUMERATED { ms160, ms320, ms1280, ms2560, ms61440, ms81920, ms368640, ms737280 }
}

SRS-RequestEventTriggerConfig-r18::=  CHOICE {
    immediate-r18                           NULL,
    periodicRequest-r18                     INTEGER (1..999),
	scheduledTime-r18						UTC,
	areaEvent-r18							SEQUENCE (SIZE (1..32)) OF PhysicalCellID,
	motionEvent-r18							INTEGER (1..10000),
	...
}

-- TAG-RRCRECONFIGURATION-STOP
-- ASN1STOP

	RRCReconfiguration-IEs field descriptions

	appLayerMeasConfig
This field is used to configure application layer measurements. This field is absent when the UE is configured to operate with shared spectrum channel access or if sl-L2RemoteUE-Config-r17 is configured or not released.

	bap-Config
This field is used to configure the BAP entity for IAB nodes.

	bap-Address
Indicates the BAP address of an IAB-node. The BAP address of an IAB-node cannot be changed once configured for the cell group to the BAP entity.

	conditionalReconfiguration
Configuration of candidate target SpCell(s) and execution condition(s) for conditional handover, conditional PSCell addition or conditional PSCell change. The field is absent if any DAPS bearer is configured or if the masterCellGroup includes ReconfigurationWithSync or if the sl-L2RemoteUE-Config or sl-L2RelayUE-Config is configured. For conditional PSCell change, the field is absent if the secondaryCellGroup includes ReconfigurationWithSync. The RRCReconfiguration message contained in DLInformationTransferMRDC cannot contain the field conditionalReconfiguration for conditional PSCell change or for conditional PSCell addition.

	daps-SourceRelease
Indicates to UE that the source cell part of DAPS operation is to be stopped and the source cell part of DAPS configuration is to be released.

	dedicatedNAS-MessageList
This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for each PDU in the list. 

	dedicatedPagingDelivery
This field is used to transfer Paging message for the associated L2 U2N Remote UE to the L2 U2N Relay UE in RRC_CONNECTED.

	dedicatedPosSysInfoDelivery
This field is used to transfer SIBPos to the UE in RRC_CONNECTED.

	dedicatedSIB1-Delivery
This field is used to transfer SIB1 to the UE (including L2 U2N Remote UE). The field has the same values as the corresponding configuration in servingCellConfigCommon.

	dedicatedSystemInformationDelivery
This field is used to transfer SIB6, SIB7, SIB8, SIB19, SIB21 to the UE with an active BWP with no common search space configured or the L2 U2N Remote UE in RRC_CONNECTED. For UEs in RRC_CONNECTED (including L2 U2N Remote UE), this field is also used to transfer the SIBs requested on-demand.

	defaultUL-BAP-RoutingID
This field is used for IAB-node to configure the default uplink Routing ID, which is used by IAB-node during IAB-node bootstrapping, migration, IAB-MT RRC resume and IAB-MT RRC re-establishment for F1-C and non-F1 traffic. The defaultUL-BAP-RoutingID can be (re-)configured when IAB-node IP address for F1-C related traffic changes. This field is mandatory only for IAB-node bootstrapping.

	defaultUL-BH-RLC-Channel
This field is used for IAB-nodes to configure the default uplink BH RLC channel, which is used by IAB-node during IAB-node bootstrapping, migration, IAB-MT RRC resume and IAB-MT RRC re-establishment for F1-C and non-F1 traffic. The defaultUL-BH-RLC-Channel can be (re-)configured when IAB-node IP address for F1-C related traffic changes, and the new IP address is anchored at a different IAB-donor-DU. This field is mandatory for IAB-node bootstrapping. If the IAB-MT is operating in EN-DC, the default uplink BH RLC channel is referring to an RLC channel on the SCG; Otherwise, it is referring to an RLC channel either on the MCG or on the SCG depending on whether the MN or the SN configures this field.

	flowControlFeedbackType
This field is only used for IAB-node that support hop-by-hop flow control to configure the type of flow control feedback. Value perBH-RLC-Channel indicates that the IAB-node shall provide flow control feedback per BH RLC channel, value perRoutingID indicates that the IAB-node shall provide flow control feedback per routing ID, and value both indicates that the IAB-node shall provide flow control feedback both per BH RLC channel and per routing ID.

	fullConfig
Indicates that the full configuration option is applicable for the RRCReconfiguration message for intra-system intra-RAT HO. For inter-RAT HO from E-UTRA to NR, fullConfig indicates whether or not delta signalling of SDAP/PDCP from source RAT is applicable. This field is absent if any DAPS bearer is configured or when the RRCReconfiguration message is transmitted on SRB3, and in an RRCReconfiguration message for SCG contained in another RRCReconfiguration message (or RRCConnectionReconfiguration message, see TS 36.331 [10]) transmitted on SRB1.

	iab-IP-Address
This field is used to provide the IP address information for IAB-node.

	iab-IP-AddressIndex
This field is used to identify a configuration of an IP address.

	iab-IP-AddressToAddModList
List of IP addresses allocated for IAB-node to be added and modified.

	iab-IP-AddressToReleaseList
List of IP address allocated for IAB-node to be released.

	iab-IP-Usage
This field is used to indicate the usage of the assigned IP address. If this field is not configured, the assigned IP address is used for all traffic.

	iab-donor-DU-BAP-Address
This field is used to indicate the BAP address of the IAB-donor-DU where the IP address is anchored.

	keySetChangeIndicator
Indicates whether UE shall derive a new KgNB. If reconfigurationWithSync is included, value true indicates that a KgNB key is derived from a KAMF key taken into use through the latest successful NAS SMC procedure, or N2 handover procedure with KAMF change, as described in TS 33.501 [11] for KgNB re-keying. Value false indicates that the new KgNB key is obtained from the current KgNB key or from the NH as described in TS 33.501 [11].

	masterCellGroup
Configuration of master cell group.

	mrdc-ReleaseAndAdd
This field indicates that the current SCG configuration is released and a new SCG is added at the same time.

	mrdc-SecondaryCellGroup
Includes an RRC message for SCG configuration in NR-DC or NE-DC.
For NR-DC (nr-SCG), mrdc-SecondaryCellGroup contains the RRCReconfiguration message as generated (entirely) by SN gNB. In this version of the specification, the RRC message can only include fields secondaryCellGroup, otherConfig, conditionalReconfiguration, measConfig, bap-Config and IAB-IP-AddressConfigurationList.
For NE-DC (eutra-SCG), mrdc-SecondaryCellGroup includes the E-UTRA RRCConnectionReconfiguration message as specified in TS 36.331 [10]. In this version of the specification, the E-UTRA RRC message can only include the field scg-Configuration.

	musim-GapConfig
Indicates the MUSIM gap configuration and controls setup/release of MUSIM gaps. In this version of the specification, the network does not configure MUSIM gap together with concurrent measurement gap or preconfigured measurement gap for positioning.

	nas-Container
This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for this field, although it affects activation of AS  security after inter-system handover to NR. The content is defined in TS 24.501 [23].

	needForGapsConfigNR
Configuration for the UE to report measurement gap requirement information of NR target bands in the RRCReconfigurationComplete and RRCResumeComplete message.

	needForGapNCSG-ConfigEUTRA
Configuration for the UE to report measurement gap and NCSG requirement information of E‑UTRA target bands in the RRCReconfigurationComplete and RRCResumeComplete message.

	needForGapNCSG-ConfigNR
Configuration for the UE to report measurement gap and NCSG requirement information of NR target bands in the RRCReconfigurationComplete and RRCResumeComplete message.

	nextHopChainingCount
Parameter NCC: See TS 33.501 [11]

	onDemandSIB-Request
If the field is present, the UE is allowed to request SIB(s) on-demand while in RRC_CONNECTED according to clause 5.2.2.3.5.

	onDemandSIB-RequestProhibitTimer
Prohibit timer for requesting SIB(s) on-demand while in RRC_CONNECTED according to clause 5.2.2.3.5. Value in seconds. Value s0 means prohibit timer is set to 0 seconds, value s0dot5 means prohibit timer is set to 0.5 seconds, value s1 means prohibit timer is set to 1 second and so on.

	otherConfig
Contains configuration related to other configurations. When configured for the SCG, only fields drx-PreferenceConfig, maxBW-PreferenceConfig, maxBW-PreferenceConfigFR2-2, maxCC-PreferenceConfig, maxMIMO-LayerPreferenceConfig, maxMIMO-LayerPreferenceConfigFR2-2, minSchedulingOffsetPreferenceConfig, minSchedulingOffsetPreferenceConfigExt, rlm-RelaxationReportingConfig, bfd-RelaxationReportingConfig, btNameList, wlanNameList, sensorNameList and obtainCommonLocation can be included.

	radioBearerConfig
Configuration of Radio Bearers (DRBs, SRBs, multicast MRBs) including SDAP/PDCP. In (NG)EN-DC this field may only be present if the RRCReconfiguration is transmitted over SRB3. SRB4 should not be configured if sl-L2RemoteUE-Config-r17 is configured or not released.

	radioBearerConfig2
Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP. This field can only be used if the UE supports NR-DC or NE-DC.

	scg-State
Indicates that the SCG is in deactivated state.
This field is not used
-	in an RRCReconfiguration message received:
-	within mrdc-SecondaryCellGroup, or
-	in an E-UTRA RRCConnectionReconfiguration message, or
-	in an E-UTRA RRCConnectionResume message or
-	in an RRCReconfiguration message received via SRB3, except if the RRCReconfiguration message is included in DLInformationTransferMRDC.
The field is absent if CPA or CPC is configured for the UE, or if the RRCReconfiguration message is contained in CondRRCReconfig.

	sl-L2RelayUE-Config
Contains L2 U2N relay operation related configurations used by a UE acting as or to be acting as a L2 U2N Relay UE. The field is absent if conditionalReconfiguration is configured for CHO.

	sl-L2RemoteUE-Config
Contains L2 U2N relay operation related configurations used by a UE acting as or to be acting as a L2 U2N Remote UE. The field is absent if conditionalReconfiguration is configured for CHO, or if appLayerMeasConfig or SRB4 is configured/not released.

	secondaryCellGroup
Configuration of secondary cell group ((NG)EN-DC or NR-DC).

	sk-Counter
A counter used upon initial configuration of S-KgNB or S-KeNB, as well as upon refresh of S-KgNB or S-KeNB. This field is always included either upon initial configuration of an NR SCG or upon configuration of the first RB with keyToUse set to secondary, whichever happens first. This field is absent if there is neither any NR SCG nor any RB with keyToUse set to secondary.

	sl-ConfigDedicatedNR
This field is used to provide the dedicated configurations for NR sidelink communication/discovery.

	sl-ConfigDedicatedEUTRA-Info
This field includes the E-UTRA RRCConnectionReconfiguration as specified in TS 36.331 [10]. In this version of the specification, the E-UTRA RRCConnectionReconfiguration can only includes sidelink related fields for V2X sidelink communication, i.e. sl-V2X-ConfigDedicated, sl-V2X-SPS-Config, measConfig and/or otherConfig.

	sl-TimeOffsetEUTRA
This field indicates the possible time offset to (de)activation of V2X sidelink transmission after receiving DCI format 3_1 used for scheduling V2X sidelink communication. Value ms0dpt75 corresponds to 0.75ms, ms1 corresponds to 1ms and so on. The network includes this field only when sl-ConfigDedicatedEUTRA is configured.

	SRS-RequestEventTriggerConfig
This field provides the configuration for triggering either SRS configuration request or activation request if SRS is preconfigured.
-	immediate: indicates the UE shall request SRS configuration immediately or request for SRS activation immediately if SRS configuration has been preconfigured.
-	periodicRequest: indicates the UE shall request SRS configuration periodically or request for SRS activation periodically if SRS configuration has been preconfigured. The value is in ms.
-	scheduledTime: indicates the UE shall request SRS configuration at the scheduled time or request for SRS activation at the scheduled time if SRS configuration has been preconfigured.
-	areaEvent: indicates the UE shall request SRS configuration or request for SRS activation immediately if SRS configuration has been preconfigured when the UE is on one the cells as indicated in the field.
-	motionEvent: indicates the UE shall request SRS configuration or request for SRS activation immediately if SRS configuration has been preconfigured when the UE has detected a displacement of value indicated in the field. The value is in meter.

	targetCellSMTC-SCG
The SSB periodicity/offset/duration configuration of target cell for NR PSCell addition and SN change. When UE receives this field, UE applies the configuration based on the timing reference of NR PCell for PSCell addition and PSCell change for the case of no reconfiguration with sync of MCG, and UE applies the configuration based on the timing reference of target NR PCell for the case of reconfiguration with sync of MCG. If both this field and the smtc in secondaryCellGroup -> SpCellConfig -> reconfigurationWithSync are absent, the UE uses the SMTC in the measObjectNR having the same SSB frequency and subcarrier spacing, as configured before the reception of the RRC message.

	t316
Indicates the value for timer T316 as described in clause 7.1. Value ms50 corresponds to 50 ms, value ms100 corresponds to 100 ms and so on. This field can be configured only if the UE is configured with split SRB1 or SRB3.

	ue-TxTEG-RequestUL-TDOA-Config
Configures the periodicity of UE reporting for the association between Tx TEG and SRS Positioning resources. When configured with oneShot UE reports the association only one time. When configured with periodicReporting UE reports the association periodically and the periodicReporting indicates the periodicity. Value ms160 corresponds to 160ms, value ms320 corresponds to 320ms and so on.

	ul-GapFR2-Config
Indicates the FR2 UL gap configuration to UE. In EN-DC and NGEN-DC, the SN decides and configures the FR2 UL gap pattern. In NE-DC, the MN decides and configures the FR2 UL gap pattern. In NR-DC without FR2-FR2 band combination, the network entity which is configured with FR2 serving cell(s) decides and configures the FR2 UL gap pattern.



	Conditional Presence
	Explanation

	nonHO
	The field is absent in case of reconfiguration with sync within NR or to NR; otherwise it is optionally present, need N.

	securityNASC
	This field is mandatory present in case of inter system handover. Otherwise the field is optionally present, need N.

	MasterKeyChange
	This field is mandatory present in case masterCellGroup includes ReconfigurationWithSync and RadioBearerConfig includes SecurityConfig with SecurityAlgorithmConfig, indicating a change of the AS security algorithms associated to the master key. If ReconfigurationWithSync is included for other cases, this field is optionally present, need N. Otherwise the field is absent.

	FullConfig
	The field is mandatory present in case of inter-system handover from E-UTRA/EPC to NR. It is optionally present, Need N, during reconfiguration with sync and also in first reconfiguration after reestablishment; or for intra-system handover from E-UTRA/5GC to NR. It is absent otherwise.

	SCG
	The field is mandatory present in:
-	an RRCReconfiguration message contained in an RRCResume message (or in an RRCConnectionResume message, see TS 36.331 [10]),
-	an RRCReconfiguration message contained in an RRCConnectionReconfiguration message, see TS 36.331 [10], which is contained in DLInformationTransferMRDC transmitted on SRB3 (as a response to ULInformationTransferMRDC including an MCGFailureInformation).
The field is optional present, Need M, in:
-	an RRCReconfiguration message transmitted on SRB3,
-	an RRCReconfiguration message contained in another RRCReconfiguration message (or in an RRCConnectionReconfiguration message, see TS 36.331 [10]) transmitted on SRB1
-	an RRCReconfiguration message contained in another RRCReconfiguration message which is contained in DLInformationTransferMRDC transmitted on SRB3 (as a response to ULInformationTransferMRDC including an MCGFailureInformation)
Otherwise, the field is absent

	PagingRelay
	For L2 U2N Relay UE, the field is optionally present, Need N. Otherwise, it is absent.
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