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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
This contribution is going to discuss the remaining issue on the UE behavior while the SCG is deactivated. All the related RAN2 agreements are listed in the Appendix for your convenience. 
2. Discussion
TA timer and RLM/BFD while the SCG is deactivated
In the remaining open issue list [1], the below issues are included:
TA timer and RLM/BFD while the SCG is deactivated
-	Stop TA timer upon RLF or BF?
-	Stop RLM/BFD after TA timer expiry?
-	Stop RLM/BFD after RLF/BF?
-	After RLF/BF, resume RLM/BFD upon reconfiguration (withsync)?
-	can the UE perform RACH-less activation if the UE is not configured to perform RLM/BFD while the SCG is deactivated?
As RAN2 agreed, if the UE detects SCG RLF or SCG BF,  the UE will trigger SCG failure information. According to the below text in TS 38.331, SCG MAC reset will be performed upon the initiation of the SCG failure information procedure, and the UE will stop the TA timer due to SCG MAC reset according to the current MAC specification. 
	[bookmark: _Toc60776951][bookmark: _Toc90650823]5.7.3.2	Initiation
A UE initiates the procedure to report SCG failures when neither MCG nor SCG transmission is suspended and when one of the following conditions is met:
1>	upon detecting radio link failure for the SCG, in accordance with subclause 5.3.10.3;
1>	upon detecting beam failure of the PSCell while the SCG is deactivated, in accordance with TS 38.321[3];
1>	upon reconfiguration with sync failure of the SCG, in accordance with subclause 5.3.5.8.3;
1>	upon SCG configuration failure, in accordance with subclause 5.3.5.8.2;
1>	upon integrity check failure indication from SCG lower layers concerning SRB3.
Upon initiating the procedure, the UE shall:
1>	suspend SCG transmission for all SRBs, DRBs and, if any, BH RLC channels;
1>	reset SCG MAC;
1>	stop T304 for the SCG, if running;
1>	stop conditional reconfiguration evaluation for CPC, if configured;
1>	if the UE is in (NG)EN-DC:
2>	initiate transmission of the SCGFailureInformationNR message as specified in TS 36.331 [10], clause 5.6.13a.
1>	else:
2>	initiate transmission of the SCGFailureInformation message in accordance with 5.7.3.5.


When SCG RLF or BF is detected, it is most likely that the UE has moved away, so TA timer may not be proper to evaluate the TA validation. Thus, we think the behaviour in the current spec is reasonable and support the following:
When the SCG is deactivated, UE stops TA timer upon RLF/BF.  
If P1 is agreed, the UE anyway needs to perform RACH upon SCG activation in this case,  so BFD is no longer needed and can be stopped for reducing the UE power consumption and the signalling overhead for beam management. It is the same for the case of TA timer expiration, i.e., BFD can be stopped upon TA timer expiry. But RLM can be continued upon RLF or TA timer expiry, since RLM is important to evaluate the PSCell quality.  And how the UE resumes RLM can just follow the SCG activation case. Thus, we propose the following:
When the SCG is deactivated, UE stops BFD upon BF/TA timer expiry. 
When the SCG is deactivated, RLM can be continued after SCG RLF/TA timer expiry. How UE resumes RLM can follow the scheme in SCG activation case.
If the UE is not configured to perform RLM/BFD while the SCG is deactivated, the UE needs to perform RACH upon SCG activation to obtain the DL beam for PDCCH reception. Thus, we propose that:
UE performs RACH upon SCG activation if the UE is not configured to perform RLM/BFD while the SCG is deactivated.
RRM
In the remaining open issue list [1], the below issue is included:
-	Support of configuring, prior to SCG deactivation, the measIds or the measObject to be measured after the SCG is deactivated
RAN4 has determined to introduce a similar parameter as measCycleSCell, for specifying measurement requirements for a deactivated PSCell. This seems sufficient to reduce the UE power consumption during SCG deactivation. If the network would like to furthur avoid inessential measurement, the network anyway can reconfigure the RRM measurement at any time, either when the SCG is deactivated or going to be deactivated. The above optimization can provide more flexibility for the network to switch the SCG between activation and deactivation,  but is not preferred since it requires more discussion and standard effort at this very late stage. Thus, we propose the following:
Not support configuring , prior to SCG deactivation, the measIds or the measObject to be measured after the SCG is deactivated.

MCG capability limitation
In the remaining open issue list [1], the below issue is included:
MCG power limitation and PDCCH blind decoding limitation while the SCG is deactivated
-	any issue to do "as if the SCG would be activated"?
The UE may request SCG deactivation to the network for power saving, overheating, or multi-USIM purpose. If the UE or network ignores the MCG capability limitation during SCG deactivation period, the above purposes cannot be achieved. If the UE or network really wants to improve the MCG performance, the best way seems to directly release the SCG, rather than deactivate the SCG. Considering the limited time in Rel-17 MR-DC WI and anyway Rel-18 Multi-USIM WI will discuss the more detailed solution on how the UE will indicate the updated UE capability for multi-USIM purpose, this optimization (if necessary) may be solved by the solution defined in Rel-18 MUSIM WI. Thus, we have the following proposal:
The ignorance of SCG-related MCG capability limitation while the SCG is deactivated is not considered in Rel-17 MR-DC.
CPC during SCG deactivation
In the remaining open issue list [1], the below issue is included:
1.	Relation with deactivated SCG
-	is CPC triggered even if the SCG is deactivated SCG
-	can the CPC command include deactivated SCG
Conditional PSCell change is the PSCell mobility enhancement introduced in Rel-16 for improving the robustness. However, this enhancement seems not essential when the SCG is deactivated. The reasons are the following:
· There is no data transmission during SCG deactivation, so the PSCell mobility based on RRM measurement results reported by the UE is sufficient to maintain a valid PSCell. 
· There are several issues need to be addressed for support CPC during SCG deactivation: 
· For Intra-SN CPC without MN involvement specified in Rel-16 (SCG is assumed as activated at that time), the UE sends the RRCReconfigurationComplete message to the target PSCell directly if SRB3 is configured. If the SCG is deactivated, we understand this behavior may have spec impact, i.e., the UE should send RRCReconfigurationComplete message to the target PSCell via MCG in this case. 
· The source PSCell may configure the UE to perform RLM/BFD during SCG deactivation via the field bfd-and-RLM in deactivated-SCG-Config IE. After applying the RRC reconfiguration of the target PSCell, the UE may need to stop RLM/BFD since the deactivated-SCG-Config was not configured by the target PSCell. We are not sure whether this is the expected UE behaviour at least for RLM, as RLM is important to evaluate the PSCell quality.
· The target PSCell may configure the normal RRM measurement to the UE at the time the SCG was activated. The the UE received the SCG deactivation command. These RRM configuration is not suitable for SCG deactivation, so the SN needs to reconfigure these configuration for the UE when the UE applies the RRC configuration of the target PSCell. This may cause more signalling overhead. 
Since this is the final meeting of Rel-17 MR-DC, we suggest to suppot a simple solution, i.e., UE stops CPC when SCG is deactivated. Therefore, we propose that:
UE stops CPC when SCG is deactivated.
3. Conclusion
In this paper, the following proposal are given:
1. When the SCG is deactivated, UE stops TA timer upon RLF/BF.  
When the SCG is deactivated, UE stops BFD upon BF/TA timer expiry. 
When the SCG is deactivated, RLM can be continued after SCG RLF/TA timer expiry. How UE resumes RLM can follow the scheme in SCG activation case.
UE performs RACH upon SCG activation if the UE is not configured to perform RLM/BFD while the SCG is deactivated.
Not support configuring , prior to SCG deactivation, the measIds or the measObject to be measured after the SCG is deactivated.
The ignorance of SCG-related MCG capability limitation while the SCG is deactivated is not considered in Rel-17 MR-DC.
UE stops CPC when SCG is deactivated.
4. [bookmark: _GoBack]References
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5. Appendix (RAN2 Agreements)
RAN2#112
Agreements
The work will focus on a single deactivated SCG.
FFS if SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell addition/change, RRC resume or HO.
Continue RAN2 work with the assumption that when the SCG is deactivated, the UE does not monitor PDCCH on the PSCell. This assumption can be reconsidered if issues are found.
As a baseline, MN-configured RRM measurement/reporting procedures do not depend on the SCG activation state (deactivated or activated). Further optimisations are not precluded.
While the SCG is deactivated, PSCell mobility is supported. MN- and SN-configured measurements are supported for deactivated SCG. 
FFS1: Details on the performed measurements (e.g. all SN configured measurements or subset based on certain criteria, restrictions on inter-frequency/RAT)
FFS2: Support for SCell addition/mobility
FFS3: Reporting procedure
FF4: PSCell mobility procedure
RAN2 assumes that UE will not perform SRS transmission while the SCG is deactivated. This assumption can be reconsidered if issues are found.
FFS if RACH is needed for SCG reactivation

Agreements
1	SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell addition/change, RRC resume or HO.

Agreements
5: When the SCG is in deactivated state, the UE sends MeasurementReport messages for measurement results of SN-configured measurements embedded in the E-UTRA (if the MCG is EUTRA) or in the NR (if the MCG is NR) ULInformationTransferMRDC message via SRB1
6a: When the SCG is in deactivated state, the UE can receive an SCG RRCReconfiguration message embedded in an MCG RRC(Connection)Reconfiguration message on SRB1, like when the SCG is activated, and then the UE
- processes the SCG RRCReconfiguration message according to Rel-15/16 procedures (FFS if any restriction/difference)
- sends an SCG RRCReconfigurationComplete message in the MCG RRC(Connection)ReconfigurationComplete message according to Rel-15/16 procedures
6b: The SCG RRCReconfiguration can change the PSCell.  FFS if the UE does RACH towards the target PSCell, in that case.
7a: While the SCG is deactivated:
- there can be SCG SCells in deactivated state
- there cannot be SCG SCells in activated state
- it is FFS whether there can be SCells in SCG dormant state.
7b: FFS whether SCell can be added/reconfigured/released while the SCG is deactivated or this can be done only at SCG activation or after SCG activation.
8a: It is FFS whether the network can configure the UE stop certain configured RRM measurements while the SCG is deactivated, or can release certain RRM measurements at SCG deactivation.
8b: Relaxation of RRM measurement requirements (as compared with non-DRX activated cell requirements) while the SCG is deactivated is FFS.

RAN2#113
Agreements
1a 	SCG activation can be requested by MN/SN/UE. FFS on how to accept/reject the procedure. FFS which signalling is used.
1b 	SCG deactivation can be requested by MN/SN. FFS whether UE can request deactivation. FFS on how to accept/reject the procedure. FFS which signalling is used.
3 	RRC signalling is defined for the interaction between UE/MN and MN/SN in SCG activation/deactivation. FFS if lower-layer signalling is needed.

Agreements
1 	Confirm that there is no PUSCH transmission on deactivated SCG. FFS if any other UL is allowed towards SCG.
2 	Confirm that there is no PDCCH monitoring on PSCell of the deactivated SCG.
3 	Confirm that there is no support of SCell dormancy for SCG SCells within a deactivated SCG.

Agreements
1	NW-triggered SCG activation is indicated to the UE via the MCG.
9	NW-triggered SCG deactivation can be indicated to the UE via the MCG. FFS via SCG.


Agreements
2	The UE behaviour when the SCG activation is indicated to the UE via the MCG is one or more of the following options:
option 1)	similar to reconfiguration with sync, i.e. the UE always initiates random access to the PSCell.
option 2)	in certain cases:
-	the UE does not initiate random access and monitors PDCCH on the PSCell (at the latest after the specified processing time).
-	the SCG can schedule data transmission on the PDCCH
The UE decides not to perform random access (one option to be selected):
option 2a) if the TA timer is still running and possibly other conditions (FFS how TAT starts)
option 2b) based on the contents of the SCG activation indication
FFS for option 2a): in the SCG deactivated state, the UE monitors some DL beams (FFS if the same as BFD or RLM) and, if the UE sees that the beams are not good enough (details FFS), the UE either (one of the options to be selected):
-	will perform random access upon reception of the next SCG activation indication from the MCG
-	reports measurement results (details FFS) via the MCG and wait for reconfiguration.

7	Further discuss the format and content of the SCG activation indication from the MCG to the UE after there is more progress on solution 2.

5	Continue to discuss whether some kind of beam monitoring (similar to RLM/BFD) should be supported when the SCG is deactivated. FFS if this only applies to when TAT is running.
6	Clarify the meaning of "the UE maintains DL sync while the SCG is deactivated" (e.g. whether that is a consequence of doing RRM measurements of the PSCell or something more is needed).
8	Further discuss the comparison between
-  define a mechanism for SCG activation upon UL data arrival on SCG bearers
-	use split bearer with primary path on MCG (network sees UL data and can initiate activation)
11	It is FFS whether the UE can provide some assistance information for deactivation of the SCG (but there is no proposal so far).
FFS if in absence of PDCCH monitoring and UL transmission, and it is possible to assume that TA is valid when the TA timer has not expired.

RAN2#113bis
Agreements
5	Only the MN can generate an RRC message with SCG (de)activation.
1	Indication of SCG deactivation to the UE via the SCG is not supported.
7	During handover preparation, the target MN can indicate the SCG state in the RRCReconfiguration message to be sent to the UE by the source MN.
8	The MN RRC reconfiguration message used to deactivate SCG and the embedded SN RRC reconfiguration message can reconfigure any parameter (any restriction requires an explicit decision).
9	While the SCG is deactivated, the MN RRC reconfiguration message and the embedded SN RRC reconfiguration message can reconfigure any parameter (any restriction requires an explicit decision).
Agreements
2	The UE can indicate to the MN that the UE would like the SCG to be deactivated. FFS on the details (e.g. reusing UAI or existing messages, information included, etc.). Network can configure whether UE is allowed to do the indication.
RRM requirements for deactivated PSCell may be different than for activated PSCell. What they could be are FFS pending RAN4 work.

RAN2#114
	Confirm the scope of the post meeting email discussion:
-	RACH-less SCG activation upon SCG activation indication (including related aspects of UE behaviour while the SCG is deactivated)
- 	UE triggered SCG activation (at least for UL data arrival on SCG bearers)
Multiple phases will be needed to confirm understandings and issues.



RAN2#115
Agreements
Support all of the following for RACH resources used in network-initiated SCG activation (at least using RRC):
1)	common RACH resources;
3)	dedicated RACH resources indicated in the SCG activation indication.
FFS if we support also 2) (proponents are requested to provide CRs next time to illustrate how this can be done) 

Agreements 
-  The security key update is up to network implementation upon SCG activation from deactivation. 
-  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.

Agreements
1: 	The TAT associated with the PSCell continues running when the SCG is switched from activated to deactivated state and the UE considers the TA as valid as long as it is still running.
2: 	If instructed by the network in the SCG activation indication, the UE performs random access towards the PSCell (even if the TAT is still running). 
3: 	The SCG activation indication can indicate the TCI state (with or without BWP switching) for PDCCH/PDSCH reception. Otherwise, the UE uses the previously activated TCI states and the network should ensure that the relevant TCI states are configured and activated for the UE to monitor PDCCH at RACH-less SCG activation. 
4: 	The UE performs RLM and BFD on PSCell while the SCG is deactivated if network configures it.


RAN2#116
Agreements:
2: 	The UE does not perform RACH after TAT expires while the SCG is deactivated.
3: 	At PSCell addition/change/HO/RRC resume, in case the SCG state is configured as deactivated, the UE does not perform random access. If the network wants the UE to perform random access, it can indicate the SCG as activated and deactivate it after the random access by RRC or MAC CE if supported.

Agreements:
· Network should ensure PDCP entity and RLC entity are "cleaned" when doing SCG 
(de)activation, e.g. using PDCP data recovery and RLC re-establishment or RLC entity release. But this is already possible via existing RRC signalling, no we don't need to specify implicit actions.
1. 	Upon SCG deactivation, instruct the SCG MAC entity to perform partial MAC reset (FFS for the details).
2. 	Upon SCG deactivation, UE keeps all timeAlignmentTimers (e.g. associated with the PTAG and STAG) running, if configured.
3. 	UE implementation ensures that data loss for pre-processed data of UM DRB inside UE (e.g. due to RLC/PDCP re-establishment) is avoided upon SCG activation. 
4. 	Upon SCG deactivation, the reordering delay for UM DRB can be resolved by UE implementation.  
5.	Do not suspend SRB3 upon SCG deactivation.
6. 	The old RRC message for SRB3 is discarded upon SCG deactivation (i.e. trigger the PDCP entity to perform SDU discard and re-establish the RLC entity for SRB3).

Agreements:
2: Support the following solutions for UL data arrival while the SCG is deactivated:
1) for split bearers, send the data via the MCG leg. FFS how this can be implemented in Stage-3.
2) for SCG bearers, the UE indicates via the MCG that it has UL data to send for an SCG bearer.
- FFS indication contents and format (e.g. MN RRC message, embedded SN RRC message)
- FFS whether this indication can be used for split bearers

RAN2#116bis
1	upon SCG RLF while the SCG is deactivated, the UE reports SCGFailureInformation (legacy procedure) and the network can reconfigure the UE to release the SCG, change the PSCell or keep the PSCell and reconfigure RLM RS.
3	while the SCG is deactivated, RLM can be based on activated TCI state for PDCCH reception when RadioLinkMonitoringConfig does not provide any RS for “rlf” or “both”, like currently for the activated SCG.
4	Keep the existing indication in the 38.331 running CR to indicate whether the UE shall perform RLM while the SCG is deactivated.
6	while the SCG is deactivated, BFD can be based on activated TCI state for PDCCH reception when RadioLinkMonitoringConfig does not provide any RS for "beamFailure" or "both", like currently for the activated SCG
7	Keep the existing indication in the 38.331 running CR to indicate whether the UE shall perform BFD while the SCG is deactivated.
8	RAN2 does not consider introducing a separate RLM configuration specific for deactivated SCG. If RAN4 feel the necessity RAN4 can discuss/decide if it is needed or not.
10	Whether to support the configuration of measCycle for deactivated SCG is up to RAN4.
5	tci-Info, which can provide activated TCI states for PDCCH/PDSCH reception at SCG activation (i.e. transition from deactivated SCG to activated SCG), can be included at any RRC reconfiguration while the SCG is deactivated and, if SCG remains deactivated and the UE performs BFD and/or RLM based on activated TCI states for PDCCH reception, the UE uses the newly activated TCI states for PDCCH reception.
Offline 226: Send LS to RAN4 (Huawei) about these agreements (esp. P8/10). Can clarify what "activated TCI state for PDCCH reception". CB Tuesday or By Email.
Upon BF while the SCG is deactivated: UE indicates BF to NW via RRC (e.g. so the network can reconfigure the UE to keep the PSCell and allow RACH-less activation (by changing BFD RS), or change the PSCell or release the SCG). If the network does not reconfigure the UE and activates the SCG, RACH will be used (FFS how this will be captured).
1. FFS if UE initializes Bj for each logical channel to zero upon SCG deactivation as a part of partial MAC reset. Should consider e.g. what to do with possible Bj increase while SCG is deactivated. 
2-1. UE stops (if running) all timers except beamFailureDetectionTimer associated with PSCell and timeAlignmentTimers upon SCG deactivation as a part of partial MAC reset.
2-2. If BFD is not configured for deactivated SCG, UE stops (if running) beamFailureDetectionTimer associated with PSCell upon SCG deactivation as a part of partial MAC reset.
4. UE resets BFI_COUNTER associated with PSCell if BFD is not configured for deactivated SCG, upon SCG deactivation as a part of partial MAC reset.
5. UE does the following actions upon SCG deactivation as a part of partial MAC reset:
1>	set the NDIs for all uplink HARQ processes to the value 0;
1>	stop, if any, ongoing Random Access procedure;
1>	flush Msg3 buffer;
1>	flush MSGA buffer;
1>	cancel, if any, triggered Scheduling Request procedure;
1>	cancel, if any, triggered Buffer Status Reporting procedure;
1>	cancel, if any, triggered Power Headroom Reporting procedure;
1>	cancel, if any, triggered Configured uplink grant confirmation;
1>	flush the soft buffers for all DL HARQ processes;
1>	for each DL HARQ process, consider the next received transmission for a TB as the very first transmission;
1>	release, if any, Temporary C-RNTI.
7. CSI-RS reporting in the deactivated PSCell or for the deactivated PSCell is NOT supported.
8. For deactivated PSCell, PHR is not reported.
9-2. PHR is triggered upon SCG activation.
10. PHR is triggered upon addition of PSCell not configured with deactivated state.
3. FFS if UE discards explicitly signalled contention-free Random Access Resources for 4-step RA type and 2-step RA type, if any, upon SCG deactivation as a part of partial MAC reset.
6. FFS if the BWP associated with PSCell is NOT deactivated upon SCG deactivation.
4: Discuss at next meeting detailed proposals (with TP) for handing of primaryPath, of ul-SplitThreshold and of PDCP duplication across MCG and SCG for SRB and DRB, upon SCG deactivation. 
6: Discuss at the next meeting whether the UE can perform RACH-less activation if the UE is not configured to perform RLM/BFD while the SCG is deactivated.
1: As baseline, when the SCG is deactivated and there are UL data for one or more SCG bearer, the UE sends an MN RRC message to indicate that there are UL data for one or more SCG bearer.
2: The MN RRC message includes no information besides "there are UL data for one or more SCG bearer".
3: The MN RRC message is only triggered by UL data on SCG bearers, not on split bearers.
5: Upon reception of a network SCG activation command, the UE shall perform RACH towards the SCG if any of the following condition is true:
-	reconfigurationWithSync is included in the SCG activation command
-	TA timer for the PSCell is expired
-	RLF is declared
-	BF is declared
7: When the UE is configured to perform RLM/BFD when the SCG is deactivated, upon reception of a network activation command not including reconfigurationWithSync while the TA timer associated with the PSCell is running and BF/RLF is not declared, the UE shall activate the SCG without performing RACH towards the SCG.
8: No guard timer is introduced for RACH-less SCG activation
