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Introduction
In RAN2#116e meeting, the SCG deactivation and UE behaviour in deactivated SCG was discussed and the following agreements were achieved [1]:
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.
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).
In this contribution, we will continue to discuss SCG deactivation and UE behaviour in deactivated SCG, mainly focusing on the leftover issues of previous meeting, and the controversial issues in current 38.331 running CR [2].
Discussion
2.1 Deactivation of SCG
· UE trigger SCG deactivation
In RAN2#113bis meeting, it was agreed that the UE can indicate to the MN that the UE would like the SCG to be deactivated and the network can configure whether the UE is allowed to do the indication. However, which message (e.g. UAI or existing messages) can be used and what information can be included need to be further discussed. 
Besides the agreement that the UE can indicate to the MN that the UE would like the SCG to be deactivated, companies provided some methods to support UE-trigger deactivation of the SCG during RAN2#113bis.   These methods can be summarized as following options:
                            Option 1: UE provides assistance information to the MN
			Option 1-1: information indicating UE would like SCG to be deactivated
			Option 1-2: preference between deactivation and release
                            Option 2: UE triggers the Deactivation request / response procedure
                            Option 3: Autonomous deactivation 
Option 3-1: Inactivity timer based mechanism
                            		Option 3-2: up to the UE, the UE informs the MCG at SCG deactivation and when the UE wants to activate the SCG again (only the UE can request to activate the SCG in that case)
Option 1 provides UE assistance information to the MN to help the MN to make decision about deactivated SCG. It can be carried by the existing message. UEAssistanceInformation message seems to be suitable. As agreed in RAN2#113bis meeting “Network can configure whether UE is allowed to do the indication”. The UE provides the UE assistance information about deactivation SCG should be based on network control. It can be implemented by adding one indication in RRCReconfiguration message to enable/disable UE report the SCG deactivation assistance information function. When the UE wants to deactivate the SCG due to e.g. no UL data for transmission on SCG RLC bearers, the UE can send assistance information like option 1-1 or option 1-2 to the network by UEAssistanceInformation message to indicate the MN that the UE would like the SCG to be deactivated. It is up to the MN to make the decision that whether and when to send SCG deactivation command to the UE.
Option 2, is similar with option 1 to provide deactivation SCG preference to the MN. However when the UE sends the SCG deactivation request to the MN, the MN makes the decision on whether to accept or reject the SCG deactivation immediately. That introduces restriction on the flexibility of the network for the SCG deactivation decision. In addition, it increases the signaling overhead and new message may be needed.
Option 3 allows the UE to deactivate SCG autonomously. The UE autonomous behavior will introduce some issues. For option 3-1 we understand that the UE can be configured with an inactivity timer and the SCG is deactivated if the timer expires, i.e. no traffic for a certain period. However, some complexity will be introduced e.g. how long the inactivity timer should be configured. For option 3-2, it authorizes the UE to control the SCG state fully. In addition, how the UE makes the decision and how to handle the RB are also needed to be discussed.
So comparing along the 3 options, we prefer option 1 which is up to the network to make the decision and the UE can provide some assistance information to assist the network makes the decision. And considering existing message can be reused, the less impact on specification will be introduced.
Proposal 1: UE should provide assistance information to the network to assist the network makes decision of deactivating the SCG. The UE autonomous SCG deactivation is not supported in Rel-17. 
As for option 1, we support reuse of UEAssistanceInformation to carry the SCG deactivation assistance information. Furthermore, in current UEAssistanceInformation message, similar indication has been supported, i.e. releasePreference field provides the preference for the UE RRC state as follow:
ReleasePreference-r16 ::=           SEQUENCE {
    preferredRRC-State-r16              ENUMERATED {idle, inactive, connected, outOfConnected}
}
And the report of the releasePreference is under the configuration of releasePreferenceConfig via otherConfig by RRCReconfiguration message. 
A similar mechanism to releasePreference can be considered for UE’s preference on SCG state, i.e. the UE can provide the preference on SCG state (e.g. activate, deactivate, release) by UEAssistanceInformation message to the MN and an example of the ASN.1 structure as follow: 
SCGStatePreference-r17 ::=           SEQUENCE {
SCGStatePreference-r17              ENUMERATED {active, deactive, release, spare}
}
[bookmark: _Hlk68215394]We prefer Option 1-2 to give UE preference information on SCG to the network to help the network makes the decision. And UEAssistanceInformation can be reused to carry the information.
Proposal 2: Reuse UEAssistanceInformation to carry the assistance information of UE’s preference on SCG deactivation or SCG release.
2.2 UE behaviour in deactivated SCG
· UE actions upon beam failure
After RAN2#116e meeting, the issues of UE actions upon beam failure detection during SCG deactivation had been discussed in [3]. The discussion focused on the following options:
1)	do nothing (i.e. no RACH, no report via MAC CE or RRC message)
2)    initiate RACH towards SCG without activating the SCG
3)	send a BFR MAC CE to the MCG
4)	send an SCGFailureInformation message with a new cause and the network can reconfigure the UE to release the SCG, change the PSCell or keep the PSCell and reconfigure BFD RS
As most companies supported option 1) and option 4), the rapporteur summarized the issues with selecting one of the following options upon beam failure occurs while the SCG is deactivated:
1)    no report, the UE will do CBRA in case of SCG activation without reconfigurationWithSync
2)   send an SCGFailureInformation message with a new cause, the network can reconfigure the UE to keep the SCell and allow RACH-less activation (by changing BFD RS), change the PSCell or release the SCG. If the network does not reconfigure the UE and activates the SCG, RACH will be used.
RAN2 has agreed that the UE performs BFD on PSCell while the SCG is deactivated if network configures it. If the BFD is configured and beam failure is detected, in order to activate a good DL beam to reduce the SCG activation delay, some assistance information need to be reported to the network to help the network to choose one valid beam, or reconfigures /releases the SCG. 
During SCG deactivated state, if the quality of DL beams are not good enough based on the L1 measurements and the beam failure is detected, the UE can report the beam measurement results or indicate the best beam index (based on the measurement results) to the SN via MCG in order to maintain the DL sync. The procedure can be achieved by including these information in SCGFailureInformation signalling. When the SN receives the measurement results or the best beam index, the SN can indicate the UE to perform beam recovery e.g. inform the UE active TCI without triggering RACH. Considering the rapid variation on L1 measurement, this option may not apply to all scenarios, but it can at least bring benefit for the stationary or slowly moving UE especially.
Proposal 3a: Upon beam failure detection, the UE (especially low mobility UE) can report the L1 measurement results or the best beam index to the SN via MN if the network configures it. 
Proposal 3b: The SN could indicate the UE the activated TCI via MN to perform BFR without triggering RACH when receiving the beam failure report information.
· Interaction of UE behaviors during deactivation SCG
[bookmark: _Hlk85493823]If the TAT expires, the UE needs to perform RACH to acquire the TA upon SCG activation always, unless mechanism is introduced to recover the TA during the SCG deactivation. If the TAT is not running, the RACH procedure is always needed upon SCG activation. Therefore, while the UE is in SCG deactivated state, considering the power saving of the UE, if the TAT is not running; it doesn’t need to keep the BFD and RLM anymore. 
Proposal 4: While the UE is in SCG deactivated state, if the TAT is not running, it doesn’t need to keep the BFD and RLM.
2.3 Some issues in current 38.331 running CR
In current 38.331 running CR [2], it was FFS whether the following three actions should be performed or not if reconfigWithSync is included in the SCG configuration and the SCG state is configured as deactivated:
1>	start synchronising to the DL of the target SpCell;
1>	apply the specified BCCH configuration defined in 9.1.1.1 for the target SpCell;
1>	acquire the MIB of the target SpCell, which is scheduled as specified in TS 38.213 [13];
In RAN2#116e meeting, it was agreed that at PSCell addition/change/HO/RRC resume, in case the SCG state is configured as deactivated, the UE does not perform random access immediately. In this case, the UE should release the connection with source PSCell, applying target cell group configuration and starting DL sync with target PSCell, the UE will perform RACH procedure to get UL sync with target PSCell after the UE receives the SCG activation command and activates the SCG. Therefore, the three above actions should be performed when UE receives the reconfiguration with sync command for SCG and the SCG state is configured as deactivated which can reduce the activation latency when NW command the UE to active SCG.
Proposal 5: Upon reception of the reconfiguration with sync command for SCG and the SCG state is configured as deactivated, the UE shall:
· start synchronising to the DL of the target SpCell;
· apply the specified BCCH configuration defined in 9.1.1.1 for the target SpCell;
· acquire the MIB of the target SpCell, which is scheduled as specified in TS 38.213 [13].
In RAN2#115e meeting, it was agreed that the UE performs RLM and BFD on PSCell while the SCG is deactivated if network configures it. In current 38.331 running CR [2], this agreement was captured as below. The network can only configure the BFD or RLM together in DeactivatedSCG-Config IE. However, whether the BFD and RLM should be configured together or separately has not been discussed. We suggest RAN2 to discuss and confirm the issues.
DeactivatedSCG-Config-r17 ::=       SEQUENCE {
    bfd-and-RLM                             BOOLEAN,
    ...  
}
Proposal 6: RAN2 to discuss and confirm whether the BFD and RLM should be configured together or separately. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In addition, in [2], the bfd-and-RLM IE is configured in CellGroupConfig, it means the bfd-and-RLM field should be configured by SN. Considering no agreement on this, firstly we should discuss which node is responsible for the configuration to enable or disable the RLM/BFD function for SCG. We understand if it is decided by MN, the bfd-and-RLM field should be configured by MN, it is better to put this field under the RRC reconfiguration/resume message directly together with the IE of scg-State. Otherwise it can be located in the CellGroupConfig generated by SN. We suggest RAN2 to discuss and confirm which node should be responsible for the bfd-and-RLM field configuration.
Proposal 7: RAN2 to discuss and confirm which node should be responsible for the bfd-and-RLM field configuration.
Conclusion
In this contribution, we discuss the deactivation of a SCG and the UE behavior in deactivated SCG, and propose:
Proposal 1: UE should provide assistance information to the network to assist the network makes decision of deactivating the SCG. The UE autonomous SCG deactivation is not supported in Rel-17.
Proposal 2: Reuse UEAssistanceInformation to carry the assistance information of UE’s preference on SCG deactivation or SCG release.
Proposal 3a: Upon beam failure detection, the UE (especially low mobility UE) can report the L1 measurement results or the best beam index to the SN via MN if the network configures it. 
[bookmark: _GoBack]Proposal 3b: The SN could indicate the UE the activated TCI via MN to perform BFR without triggering RACH when receiving the beam failure report information.
Proposal 4: While the UE is in SCG deactivated state, if the TAT is not running, it doesn’t need to keep the BFD and RLM.
Proposal 5: Upon reception of the reconfiguration with sync command for SCG and the SCG state is configured as deactivated, the UE shall:
· start synchronising to the DL of the target SpCell;
· apply the specified BCCH configuration defined in 9.1.1.1 for the target SpCell;
· acquire the MIB of the target SpCell, which is scheduled as specified in TS 38.213 [13].
Proposal 6: RAN2 to discuss and confirm whether the BFD and RLM should be configured together or separately.
Proposal 7: RAN2 to discuss and confirm which node should be responsible for the bfd-and-RLM field configuration.
Reference
[1] Draft_R2-116e_Meeting_Report_v2 
[2] R2-2111638  38.331 running CR
[3] R2-2200057  [Post116-e][225][R17 DCCA] Remaining details for SCG deactivation
R2-2201248
