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1	Introduction
In this paper we discuss SCG deactivation related issues.
2	Discussion
2.1	Autonomous SCG (de)activation by the SN
It could be beneficial in some scenarios if the SN was able to control SCG (de)activation single-handedly, without awareness by the MN. In EN-DC (the scenario discussed in the WID Justification) this would allow avoiding altogether eNB impact from the SCG (de)activation feature.
	Observation A:	Avoiding eNB impact from SCG (de)activation in EN-DC could be attractive.
Such SN-autonomous SCG (de)activation might not be suitable for all scenarios. If UE-initiated SCG activation via SCG is not supported (currently FFS), it would take an SN-terminated split DRB to make the SN aware of an increasing UL data rate on the DRB, based on which it would activate the SCG. Also with an increasing DL data rate, such a DRB would be useful.
Observation B:	An MN not supporting SCG (de)activation could not help with SCG activation, which may limit the scenarios for SN-autonomous SCG (de)activation.
SN-autonomous SCG (de)activation might also not be optimal from UL power-control point of view if, at the cost of UL power available to MCG, part of UE’s UL power is kept allocated to a deactivated SCG. Still, from a baseline of an MN not supporting SCG (de)activation, enabling SCG deactivation would still offer UE the sought power-saving benefits.
	Observation C:	Uplink power control might be sub-optimal in SN-autonomous SCG (de)activation.
From RAN2 point of view, support of SN-autonomous SCG (de)activation would require that an RRC IE controlling SCG (de)activation can only be generated by the SN and is transparently relayed on SRB1 by the MN. The running RRC CRs for SCG (de)activation are work in progress and discussed e.g. as part of the post-RAN2#115e e-mail discussion #212. In its present form, the NR-RRC CR rules out such an SN-generated SCG (de)activation IE.
Observation D:	RAN2 support of SN-autonomous SCG (de)activation would require that – unlike in the present state of the running NR-RRC CR - an RRC IE controlling SCG (de)activation can only be generated by the SN and is transparently relayed on SRB1 by the MN.
From RAN3 point of view, the SN would need to know whether or not it is free to control SCG (de)activation without coordination with the MN. This knowledge could be based on network configuration, or on explicit support in RAN3 specifications such that the SN can assume to have free hands unless explicitly requested otherwise by the MN.
	Observation E:	SN-autonomous SCG (de)activation could come with or without RAN3 impact.

Proposal 1A:	RAN2 discuss whether to support SN-controlled SCG (de)activation without awareness by the MN.
In Annex, we provide a text proposal showing changes compared to the present state of the NR-RRC running CR for supporting SN-autonomous SCG (de)activation.
Proposal 1B:	RAN2 consider the text proposal in Annex (showing changes compared to the present state of the NR-RRC running CR).
2.2 	Bearer handling
In case of SCG failure (RLF) UE suspends SCG transmission for all SRBs and DRBs. This could be easy way to handle also deactivated SCG but this might cause more complexity regarding UE behaviour in case new data arrives and is mapped on SCG from the radio bearer.
But of course, if NW would always reconfigure bearers to not map to SCG when SCG is deactivated then data arrival onto SCG would not be possible. This should be rather easy to achieve if the deactivation signalling is done via RRC but also this would then likely require that activation signalling is done by RRC to map bearers to SCG again. Additionally, this might require PDCP data recovery or re-establishment (at least in some cases), which would have an overall impact on the UP operation.
But as RRC activation signalling is likely going to be slow compared to lower layer signalling, it might be worthwhile to support other layers to activate SCG as well. Then always assuming that there are no bearers mapped to SCG configured at all would delay the procedure unnecessarily or complex mechanisms would be required. Therefore, it might be good to consider to keep bearers mapped to SCG but their SCG-RLC entities in suspended state, i.e. similar to what happens to SCG (part of) bearers when S-RLF occurs. Suspension of a bearer’s SCG RLC would prevent UE initiated activation procedure though by SR/RACH procedure as it would not be triggered by new data arriving to SCG RLC.
Observation 1: Data arrival to a suspended RLC entity would not trigger SR/RACH procedure
In RAN2¤115e it was agreed:
PDCP entity is not suspended at SCG deactivation for at least AM DRB. FFS for Stage-3 details
UL data processing is not prohibited during SCG deactivation for at least AM DRB. FFS for Stage-3 details
UL data transmission to SCG is prohibited during SCG deactivation. FFS for Stage-3 details
UE-initiated activation is still FFS.
First two agreement above already implicitly support UE initiated activation i.e. UE would start SR/RACH on deactivated SCG when data arrives to bearers associated with the SCG. 
Observation 2: Agreements so far done in RAN2 already support implicitly UE initiated activation 
If NW does not wish UE to start activation on its own then NW could always change SCG DRBs to MCG and thus avoid UE starting SR/RACH on SCG. Thus it seems logical to allow UE initiated activation as it does not require specification work and is already supported by draft MAC CR. We have not identified any reasons not to have similar handling for PDCP/UL data processing for UM DRBs. Thus we propose:
Proposal 2: PDCP entity is not suspended for UM DRBs
Proposal 3: UE initiated activation is supported for both AM/UM bearers  i.e. UE can start SR/RACH on the SCG
2.3	 UE actions related to deactivation of SCG
We assume that UE will provide RRM measurement reports to the NW which would tell about radio conditions of the SCG and then in the network side one has additionally information about data transmission on bearers associated to the SCG. This information together we is good starting point for the decision making in the network to decide whether SCG is to be deactivated, released or changed to another cell. Whether more information is helpful or needed does not seem to be critical information in this release as even agreeing basic principles to make the feature to work seems challenging. Thus, we propose:
Proposal 4:  Rely on existing RRM measurements and data transmission information in network side to make decision to deactivate SCG
Additionally, there has been discussion whether UE would indicate to the network that UE needs to deactivate SCG e.g. due to overheating issues. We see the point from UE perspective that in such a scenario UE wants to deactivate SCG on its own decision to ease RF handling. We are not sure what would be additional benefit compared to existing overheating indication and NW then reconfiguring SCG (e.g. deactivating it) based on the indication from the UE. We do not think that it would be beneficial for network to deliberately continue transmission on SCG if UE has issues to handle it thus we believe network would do all it can to ease UE processing burden.. 
Proposal 4: Existing overheating indication is sufficient for helping NW to know when to deactivate SCG
3	CPC and SCG deactivation
RAN2#112e agreed that PSCell mobility is supported while the SCG is deactivated, and that measurements are supported for a deactivated SCG. Rel.16 introduced intra-SN CPC and the present work item is working on inter-SN CPC.
Observation 3: Intra-SN CPC was introduced in Rel.16.
Even with a deactivated SCG the benefits from CPC seem to remain. It allows execution of PSCell change before the PSCell becomes unusable, which without CPC can happen before the UE has reported measurements to the network and the network responded to those measurements. A failed PSCell would result in failure of a UE-initiated SCG activation.
Proposal 5: CPC execution-condition evaluation and execution are applicable when the SCG is deactivated.
RAN2#112e also agreed the following.
1       SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) can be configured at PSCell addition/change, RRC resume or HO.

Between configuration and execution of CPC, the activation status of the UE’s SCG can change. This seems to mean that if the PSCell change, executed when the condition is met, dictates the activation status of the target SCG, execution of CPC can result in a forced activation-status change to the UE. Regardless of direction (activated -> deactivated or deactivated -> activated), this seems undesirable.
Naturally, at the time of CPC execution the target SN would need to be aligned with the UE with respect to SCG activation status. With intra-SN CPC this does not seem to be an issue.
Proposal 6: In intra-SN CPC, the CPC command does not configure the activation status of the target SCG.
Proposal 7: FFS whether in inter-SN CPC the CPC command configures the activation status of the target SCG.
3	Conclusion
Observation A:	Avoiding eNB impact from SCG (de)activation in EN-DC could be attractive.
Observation B:	An MN not supporting SCG (de)activation could not help with SCG activation, which may limit the scenarios for SN-autonomous SCG (de)activation.
Observation C:	Uplink power control might be sub-optimal in SN-autonomous SCG (de)activation.
Observation D:	RAN2 support of SN-autonomous SCG (de)activation would require that – unlike in the present state of the running NR-RRC CR - an RRC IE controlling SCG (de)activation can only be generated by the SN and is transparently relayed on SRB1 by the MN.
Observation E:	SN-autonomous SCG (de)activation could come with or without RAN3 impact.
Proposal 1A:	RAN2 discuss whether to support SN-controlled SCG (de)activation without awareness by the MN.
Proposal 1B:	RAN2 consider the text proposal in Annex (showing changes compared to the present state of the NR-RRC running CR).
Observation 1: Data arrival to a suspended RLC entity would not trigger SR/RACH procedure
Observation 2: Agreements so far done in RAN2 already support implicitly UE initiated activation 
Proposal 2: PDCP entity is not suspended for UM DRBs
Proposal 3: UE initiated activation is supported for both AM/UM bearers  i.e. UE can start SR/RACH on the SCG
Proposal 4:  Rely on existing RRM measurements and data transmission information in network side to make decision to deactivate SCG
Proposal 4: Existing overheating indication is sufficient for helping NW to know when to deactivate SCG
Observation 3: Intra-SN CPC was introduced in Rel.16.
Proposal 5: CPC execution-condition evaluation and execution are applicable when the SCG is deactivated.
Proposal 6: In intra-SN CPC, the CPC command does not configure the activation status of the target SCG.
Proposal 7: FFS whether in inter-SN CPC the CPC command configures the activation status of the target SCG.
Annex: text proposal showing changes compared to NR-RRC CR for autonomous SCG activation
[bookmark: _Toc60776760][bookmark: _Toc76423046]5.3.5.3	Reception of an RRCReconfiguration by the UE
[Unmodified text omitted]
1>	if the UE is configured with E-UTRA nr-SecondaryCellGroupConfig (UE in (NG)EN-DC):
2>	if the RRCReconfiguration message was received via E-UTRA SRB1 as specified in TS 36.331 [10]; or
2>	if the RRCReconfiguration message was received via E-UTRA RRC message RRCConnectionReconfiguration within MobilityFromNRCommand (handover from NR standalone to (NG)EN-DC);
3>	if the RRCReconfiguration is applied due to a conditional reconfiguration execution for CPC:
4>	submit the RRCReconfigurationComplete message via the E-UTRA MCG embedded in E-UTRA RRC message ULInformationTransferMRDC as specified in TS 36.331 [10], clause 5.6.2a.
3>	else if the RRCReconfiguration message was included in E-UTRA RRCConnectionResume message:
4>	submit the RRCReconfigurationComplete message via E-UTRA embedded in E-UTRA RRC message RRCConnectionResumeComplete as specified in TS 36.331 [10], clause 5.3.3.4a;
3>	else:
4>	submit the RRCReconfigurationComplete via E-UTRA embedded in E-UTRA RRC message RRCConnectionReconfigurationComplete as specified in TS 36.331 [10], clause 5.3.5.3/5.3.5.4/5.4.2.3;
3>	if reconfigurationWithSync was included in spCellConfig of an SCG which is not deactivated according to the RRCReconfiguration message:	Comment by Huawei, HiSilicon: This needs confirmation.
4>	initiate the Random Access procedure on the SpCell, as specified in TS 38.321 [3];
3>	else:
4>	the procedure ends;
2>	if the RRCReconfiguration message was received within nr-SecondaryCellGroupConfig in RRCConnectionReconfiguration message received via SRB3 within DLInformationTransferMRDC:
3>	submit the RRCReconfigurationComplete via E-UTRA embedded in E-UTRA RRC message RRCConnectionReconfigurationComplete as specified in TS 36.331 [10], clause 5.3.5.3/5.3.5.4;
3>	if reconfigurationWithSync was included in spCellConfig of an SCG:
4>	initiate the Random Access procedure on the SpCell, as specified in TS 38.321 [3];
3>	else:
4>	the procedure ends;
NOTE 1:	The order the UE sends the RRCConnectionReconfigurationComplete message and performs the Random Access procedure towards the SCG is left to UE implementation.
2>	else (RRCReconfiguration was received via SRB3) but not within DLInformationTransferMRDC:
3>	submit the RRCReconfigurationComplete message via SRB3 to lower layers for transmission using the new configuration;
NOTE 2:	In (NG)EN-DC and NR-DC, in the case RRCReconfiguration is received via SRB1 or within DLInformationTransferMRDC via SRB3, the random access is triggered by RRC layer itself as there is not necessarily other UL transmission. In the case RRCReconfiguration is received via SRB3 but not within DLInformationTransferMRDC, the random access is triggered by the MAC layer due to arrival of RRCReconfigurationComplete.
1>	else if the RRCReconfiguration message was received via SRB1 within the nr-SCG within mrdc-SecondaryCellGroup (UE in NR-DC, mrdc-SecondaryCellGroup was received in RRCReconfiguration or RRCResume via SRB1):
2>	if the RRCReconfiguration is applied due to a conditional reconfiguration execution for CPC:
3>	submit the RRCReconfigurationComplete message via the NR MCG embedded in NR RRC message ULInformationTransferMRDC as specified in clause 5.7.2a.3.
2>	if reconfigurationWithSync was included in spCellConfig in nr-SCG and the SCG is not deactivated according to the RRCReconfiguration message:	Comment by Huawei, HiSilicon: To be confirmed.
3>	initiate the Random Access procedure on the PSCell, as specified in TS 38.321 [3];
2>	else
3>	the procedure ends;
NOTE 2a:	The order in which the UE sends the RRCReconfigurationComplete message and performs the Random Access procedure towards the SCG is left to UE implementation.
[Unmodified text omitted]







[bookmark: _Toc60777108][bookmark: _Toc76423394]–	RRCReconfiguration
[Unmodified text omitted]
	scg-State
When this field is present in an RRCReconfiguration message contained in the nr-scg field, the UE shall consider the NR SCG as deactivated. When this field is absent in an RRCReconfiguration message contained in the nr-scg field, if the UE is configured or is being configured with an NR SCG, the UE shall consider the NR SCG as activated.This field can only be included in an RRCReconfiguration message contained in the nr-scg field and transmitted over SRB1 when an NR SCG is configured or is being configured.



[Unmodified text omitted]
[bookmark: _Toc60777112][bookmark: _Toc76423398]–	RRCResume
The RRCResume message is used to resume the suspended RRC connection.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE
RRCResume message
-- ASN1START
-- TAG-RRCRESUME-START

RRCResume ::=                       SEQUENCE {
    rrc-TransactionIdentifier           RRC-TransactionIdentifier,
    criticalExtensions                  CHOICE {
        rrcResume                           RRCResume-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

RRCResume-IEs ::=                   SEQUENCE {
    radioBearerConfig                   RadioBearerConfig                                               OPTIONAL, -- Need M
    masterCellGroup                     OCTET STRING (CONTAINING CellGroupConfig)                       OPTIONAL, -- Need M
    measConfig                          MeasConfig                                                      OPTIONAL, -- Need M
    fullConfig                          ENUMERATED {true}                                               OPTIONAL, -- Need N
    lateNonCriticalExtension            OCTET STRING                                                    OPTIONAL,
    nonCriticalExtension                RRCResume-v1560-IEs                                             OPTIONAL
}

RRCResume-v1560-IEs ::=             SEQUENCE {
    radioBearerConfig2                  OCTET STRING (CONTAINING RadioBearerConfig)                     OPTIONAL, -- Need M
    sk-Counter                          SK-Counter                                                      OPTIONAL, -- Need N
    nonCriticalExtension                RRCResume-v1610-IEs                                             OPTIONAL
}

RRCResume-v1610-IEs ::=             SEQUENCE {
    idleModeMeasurementReq-r16          ENUMERATED {true}                                               OPTIONAL, -- Need N
    restoreMCG-SCells-r16               ENUMERATED {true}                                               OPTIONAL, -- Need N
    restoreSCG-r16                      ENUMERATED {true}                                               OPTIONAL, -- Need N
    mrdc-SecondaryCellGroup-r16         CHOICE {
        nr-SCG-r16                          OCTET STRING (CONTAINING RRCReconfiguration),
        eutra-SCG-r16                       OCTET STRING
    }                                                                                                   OPTIONAL, -- Cond RestoreSCG
    needForGapsConfigNR-r16             SetupRelease {NeedForGapsConfigNR-r16}                          OPTIONAL, -- Need M
    nonCriticalExtension                SEQUENCE{}         SEQUENCE{}                                                      OPTIONAL
}






-- TAG-RRCRESUME-STOP
-- ASN1STOP

	RRCResume-IEs field descriptions

	idleModeMeasurementReq
This field indicates that the UE shall report the idle/inactive measurements, if available, to the network in the RRCResumeComplete message

	masterCellGroup
Configuration of the master cell group.

	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 (with at least reconfigurationWithSync), otherConfig and measConfig.
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 only include the field scg-Configuration with at least mobilityControlInfoSCG.

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

	radioBearerConfig
Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP.

	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.

	restoreMCG-SCells
Indicates that the UE shall restore the MCG SCells from the UE Inactive AS Context, if stored.

	restoreSCG
Indicates that the UE shall restore the SCG configurations from the UE Inactive AS Context, if stored.

	


	sk-Counter
A counter used to derive S-KgNB or S-KeNB based on the newly derived KgNB during RRC Resume. The field is only included when there is one or more RB with keyToUse set to secondary or mrdc-SecondaryCellGroup is included.



	Conditional Presence
	Explanation

	RestoreSCG
	The field is mandatory present if restoreSCG is included. It is optionally present, Need M, otherwise.



[Unmodified text omitted]
[bookmark: _Toc60777187][bookmark: _Toc76423473]–	CellGroupConfig
[Unmodified text omitted]
	deactivated-SCG-Config
Configuration only applicable when the SCG is deactivated. The network always configures that field if the SCG is deactivated, as indicated in the RRCReconfiguration message in which the CellGroupConfig is included.



