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1 Introduction
This paper discusses deactivation of SCG aspects e.g. MN/SN interaction, UE initiated deactivation and other related aspects. Also we discuss on possible prioritization of the work by considering focussing on NR DC use case.
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
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
Observation 1: Data arrival to a suspended RLC entity would not trigger SR/RACH procedure
Proposal 3: Network needs to be informed about data arrival upon data arrival to bearer(s) mapped to SCG also on deactivated SCG.
Observation 2: MN is always required to perform some actions when SCG deactivation occurs.
Observation 3: Since the PDCP may be hosted by MN or SN, neither node has always perfect knowledge of the UE traffic situation.
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
Observation 4: Deactivation procedure is not time critical and does not require low latency signaling procedure
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
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