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1 Introduction
This paper discusses deactivated SCG including SIB, bearer, measurement, TAT, BFD and RLF handling.
2 Prioritization of work
In the WI we have following goal:
1. Support efficient activation/de-activation mechanism for one SCG and SCells 
· Support for one SCG  applies to (NG)EN-DC, and NR-DC [RAN2, RAN3, RAN4]
· Support for SCells applies to NR CA, based on RAN1 leading mechanisms [RAN1, RAN2, RAN4]
· This objective applies to FR1 and FR2

[bookmark: _Hlk54251042]As can be seen deactivation of SCG is applicable for both EN-DC and NR-DC. It is likely that the (de)activation signaling of SCG path (in both cases this is in NR) would involve that MCG path would need to be impacted especially for activation part as UE is most likely not listening to PDCCH on SCG. This would mean most likely quite a big impact to LTE as well as inter-node signaling between LTE and NR. In our view NR-DC use case is likely going to be more prevalent and used in practical deployments thus we would propose to prioritize NR-DC work and see how the EN-DC can be supported once NR-DC basic principles has progressed.
Proposal 1: Focus the work on NR-DC SCG activation and deactivation (i.e. NR RRC changes) and only start working on EN-DC use case (i.e. LTE RRC changes) if time allows. 

3	Basic principles of UE behaviour in deactivated SCG
3.1	SIBs handling
As generally for SCG NW is responsible for SIB provision it might be better not to require SIB reading from UE to update parameters – considering that UE is in CONNECTED mode. Hence, all connection parameters can be handled via RRCReconfiguration (as always for SCG).
Proposal 2: Regular connected mode SIB update mechanisms are used for deactivated SCG
3.2 	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
But network would need to become aware of need to activate SCG when new data arrives at UE. Thus, it might be useful not to suspend the SCG RLCs in case of SCG deactivation in order to allow UE to initiate SR/RACH procedure on SCG and thus activating the SCG. Alternatively, one could suspend the SCG RLCs and then inform e.g. MCG about data arrival which could then trigger SCG activation if seen necessary.
Proposal 3: Network needs to be informed about data arrival upon data arrival to bearer(s) mapped to SCG also on deactivated SCG.
4	(De)Activation procedure
Since bearers can be anchored at either MN or SN, this means that (at least in theory) either MN or SN could trigger the deactivation procedure but probably it is better to have generic procedure for deactivation signaling on network side. So it seems logical that actual deactivation signaling on air interface is sent from the MN to UE, but in case of SN-initiated SCG deactivation, SN would indicate need for deactivation to MN. This would always keep MN as part of deactivation procedure so the MN could take appropriate actions (i.e. bearer changes for RRC configuration).
Observation 2: MN is always required to perform some actions when SCG deactivation occurs.
Based on this, and considering that the use case is that SN has little traffic, the simplest choice would seem to be to leave it up to MN to initiate the SCG deactivation procedure: From SN side, the deactivation could be performed via the inactivity indication. However, given that some bearers may be anchored at SN (i.e. PDCP could be located there), MN is not always aware of what the SN is serving, so it seems also reasonable to allow SN to request SCG deactivation.
Observation 3: Since the PDCP may be hosted by MN or SN, neither node has always perfect knowledge of the UE traffic situation.
Based on these, we propose to simply allow both MN and SN initiate the deactivation procedure and leave the exact signalling details to RAN3. However, since MN is always required to indicate the SCG deactivation to UE, we also propose that it is the MN who always makes the final decision on whether to allow the SCG deactivation. That is, the MN is always allowed to reject the SN request to deactivate: For example, SN may think that (MCG) split bearer has no data, but that is only because MCG has not scheduled any for the SN leg recently and a new data burst has just arrived. Similarly, MN may think that (SCG) split bearer is being idle, while it is simply so that e.g. FR2 SN is having large enough data rate to not need the MN leg currently. 
Proposal 4: Both MN and SN can initiate SCG deactivation and the responding node can reject the request. The signalling details of this are up to RAN3.
Once SCG is deactivated (at network side), we would consider that the SN would no longer send the deactivation command to UE. It would seem unnecessary to have situation where UE thinks it still has to acknowledge to SCG which would already be deactivated. Thus the SCG is not usable after the deactivation (until it is activated again), it is natural that the SCG deactivation command (however it is defined) is sent to the UE from MN.
Proposal 5: MN sends the SCG deactivation command to the UE.
There are multiple use cases to allow RRC signaling to perform deactivation procedure e.g. NW would see need to perform bearer reconfiguration or measurement reconfiguration when SCG would be deactivated. In order to have full control in the network and avoid ambiguous UE autonomous reconfigurations it should be possible for NW explicitly signal these reconfigurations to the UE. So as the baseline approach RAN2 should consider that basically what is possible to be configured in ASN.1 could be reconfigured at the deactivation of SCG with RRC signaling.
Proposal 6: RRC signaling used to deactivate SCG as part of RRCReconfiguration message can reconfigure any parameters as a baseline i.e. if there is need to limit this there needs to be explicit decision
Similarly when the SCG is deactivated there is no need to limit which parameters may be reconfigured unless there is identified explicit reason to disallow it. For example one should allow remove/add SCells, modify measurement configurations and so on.
Proposal 7: While SCG is deactivated RRC signaling (mainly RRCReconfiguration) can be used to reconfigure any parameters as a baseline i.e. if there is need to limit this there needs to be explicit decision
As the deactivation procedure as such is not time critical there does not seem to be good motivation to consider lower layer signaling to speed up the deactivation procedure. But then if for activation of deactivated SCG one considers lower layer signaling procedure to be needed then one could consider for analogy to have same signaling possible for deactivation procedure but as said there does not seem to be good motivation to optimize delay of deactivation procedure
Observation 4: Deactivation procedure is not time critical and does not require low latency signaling procedure

So, on high level the deactivation procedure could look like below:
[image: ]FIGURE B: Deactivation of SCG

4.2	 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 8:  As baseline one can 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. One motivation for UE autonomous deactivation could be to avoid additional signaling needed to send to the UE to deactivate SCG. In many scenarios as if there is need to deactivate SCG due to overheating then it is likely that there  is ongoing transmission on SCG thus autonomous deactivation in such a situation is likely to require rerouting data via MCG and causing also unnecessary retransmission over the air (as some packets were already being transmitted on the SCG). So it is not that obvious that autonomous deactivation would actually save signaling overhead. As there is quite a lot of work in this WI to even agree basic procedures we do not consider that this kind of enhancements of UE overheating indication procedure would be part of this WI but more in the any enhancements proposed for UE overheating. 
Proposal 9: Do not consider UE initiated autonomous deactivation in this WI
5	Measurements related activities
5.1	Time Alignment Timer handling 
It would seem logical to stop TAT whenever SCG is deactivated as there is no data transmission expected on the SCG. But of course, it might make sense not to stop TAT if SCG needs to be activated soon after deactivation to avoid RACH procedure. Additionally, keeping TAT running would allow also usage of PUCCH for e.g. CSI/SR for the SCG but this would naturally require more coordination in network to ensure that resources are kept active even after SCG deactivation. But benefits could be quite considerable for small cells (especially FR2 SCGs) it might be good to not outrule this option from the start but in order to progress basic handling it might be better not to start with this quite a bit more complex scenario. But as it sems quite general understanding that there won’t be uplink activity on the SCG keeping timing advance valid would be very difficult we propose:
Proposal 10: Do not introduce mechanism to keep timing alignment up to date on deactivated SCG
0. RACH
In the RAN2#113e we reached following agreement:
	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.

RACH may not be needed in case when SCG is deactivated and reactivated shortly after considering that TAT may continue running. But it seems inevitable that TAT may have expired and then RACH would be needed when reactivating SCG as UE has no valid timing advance i.e. option 1 from the agreement table above.
Proposal 11: RACH needs to be supported for SCG activation (e.g. case of TAT expired or after activating newly added SCG) 
It has been agreed that RRM measurements continue on deactivated SCG and thus it is possible to do SCG change based on reported measurements. And in case data transmission is needed on SCG for any reason (e.g. load balancing) SCG could be activated when needed. Thus it seems valid use case to change SCG while it is deactivated and activated when needed. This way it is possible to activate SCG fast whenever data transmission is required.
Observation 1: Valid use case is to change SCG and keep it deactivated until data transmission on SCG is required.
In above mentioned case when SCG is changed it does not seem useful to initiate RACH. But only initiate when the SCG needs to be activated. 
Proposal 12: When deactivated SCG PSCell is changed UE does not initiate RACH until there is need to activate SCG.
But as above proposal seems to imply there is use case that RACH is needed to be initiated when SCG is activated – this seems definitely needed when SCG changed (or SCG is configured) UE needs to be able to start RACH when activating SCG.
Proposal 13: One needs to support RACH procedure when moving from deactivated to activated state if there is no valid timing advance
So option from the above agreement table can be seen as baseline procedure and benefits of other methods should be accounted against this procedure. 
2.4	RRM Measurements
In order for NW to activate SCG it would need to get some measurements from UE to understand if it is useful to actually activate the SCG. So, it seems quite natural that UE would need to continue some measurements for SCG even if the SCG is deactivated. And in the previous RAN2#112e meeting it was agreed: 
· 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
· 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
· 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.

Regarding FFS1: As it is possible to deactivate SCG with RRC signaling it seems already possible for network to have full control which measurements are performed on the deactivcated SCG. Only in case if one would have some other layer signaling for deactivating SCG one could consider some optimizations. But as deactivation of SCG does not need to be instantaneous RRC signaling for deactivating SCG seems sufficient and thus there is really no need for lower layer signaling as discussed in 5. And as it does not seem critical to fastly activate measurement when SCG is activated it seems better to keep the control of measurements in the network. Thus we propose:
Proposal 14: There is no need to restrict implicitly measurements on deactivated SCG as NW can always reconfigure measurement when deactivating SCG with RRC signalling. 
Measurement requirements for the cells in connected mode are based on the applied DRX on the PSCell and activated SCell. When SCell is deactivated the measurement performance is configured via measCycleSCell  as UE is not monitoring PDCCH. As for the deactivated SCG UE also does not monitor PDCCH there is no valid DRX and thus something similar as for SCell seems valid approach, even potentially the same parameter could be reused. For UE power saving purposes, network could also configure UE measurements to be done less often once e.g. TA timer expires, as then it is known that the SCG activation is no longer as "fast" as earlier. This would allow more Ue power saving improvements. Thus it might be useful to inform RAN4 about agreements reached so far for deactivated SCG to initiate work to be started in RAN4. 
Proposal 15: Network can configure different measurement cycle for deactivated SCG to relax RRM measurements. 

2.5	RLM/BFD
In the deactivated SCG, the SCG may experience beam failure or blocking (especially for FR2) and performing either RLM (and triggering S-RLF) or BFD (and triggering BFR) may allow the MCG to reconfigure the suspended SCG or change the TCI states when necessary. But on the other hand, if UE continues RRM measurements and reports those to MCG, the extra benefit of RLM measurements and reporting can be questioned. Since the RRM measurements can provide via measurement events similar indication to network as SCG failure message there does not seem to be needed to support RLM for SCG.
Proposal 16: Do not support radio link measurements for the deactivated SCG as RRM measurements most likely will be able to provide similar information to the network
For BFD, the situation is slightly different: If UE loses the beam, it cannot communicate with the SCG anymore. That would mean that UE would still need do BFR to be able to use the cell, which could affect how the SCG activation is done. Therefore it seems like BFD would be needed.
Proposal 17: Support BFD for deactivated 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 2: 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 18: 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 19: In intra-SN CPC, the CPC command does not configure the activation status of the target SCG.
Proposal 20: FFS whether in inter-SN CPC the CPC command configures the activation status of the target SCG.
6	Conclusion
In this paper we discussed fast deactivation and activation of SCG and have following proposals:
Proposal 1: Focus the work on NR-DC SCG activation and deactivation (i.e. NR RRC changes) and only start working on EN-DC use case (i.e. LTE RRC changes) if time allows. 
Proposal 2: Regular connected mode SIB update mechanisms are used for deactivated SCG
Proposal 3: Network needs to be informed about data arrival upon data arrival to bearer(s) mapped to SCG also on deactivated SCG.
Proposal 4: Both MN and SN can initiate SCG deactivation and the responding node can reject the request. The signalling details of this are up to RAN3.
Proposal 5: MN sends the SCG deactivation command to the UE.
Proposal 6: RRC signaling used to deactivate SCG as part of RRCReconfiguration message can reconfigure any parameters as a baseline i.e. if there is need to limit this there needs to be explicit decision
Proposal 7: While SCG is deactivated RRC signaling (mainly RRCReconfiguration) can be used to reconfigure any parameters as a baseline i.e. if there is need to limit this there needs to be explicit decision
Proposal 8:  As baseline one can rely on existing RRM measurements and data transmission information in network side to make decision to deactivate SCG
Proposal 9: Do not consider UE initiated autonomous deactivation in this WI
Proposal 10: Do not introduce mechanism to keep timing alignment up to date on deactivated SCG
Proposal 11: RACH needs to be supported for SCG activation (e.g. case of TAT expired or after activating newly added SCG) 
Proposal 12: When deactivated SCG PSCell is changed UE does not initiate RACH until there is need to activate SCG.
But as above proposal seems to imply there is use case that RACH is needed to be initiated when SCG is activated – this seems definitely needed when SCG changed (or SCG is configured) UE needs to be able to start RACH when activating SCG.
Proposal 13: One needs to support RACH procedure when moving from deactivated to activated state if there is no valid timing advance
Proposal 14: There is no need to restrict implicitly measurements on deactivated SCG as NW can always reconfigure measurement when deactivating SCG with RRC signalling. 
Proposal 15: Network can configure different measurement cycle for deactivated SCG to relax RRM measurements. 
Proposal 16: Do not support radio link measurements for the deactivated SCG as RRM measurements most likely will be able to provide similar information to the network
Proposal 17: Support BFD for deactivated SCG.  
Proposal 18: CPC execution-condition evaluation and execution are applicable when the SCG is deactivated.
Proposal 19: In intra-SN CPC, the CPC command does not configure the activation status of the target SCG.
Proposal 20: FFS whether in inter-SN CPC the CPC command configures the activation status of the target SCG.
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