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1	Introduction
This contribution discusses procedures for SCG deactivation. The following FFSs from last meeting RAN2#113e are addressed: 
· Procedures for SCG deactivation, including the following FFS:
Agreements
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.
· SCG deactivation via SCG, including the following FFS: 
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.
· Signalling aspects, including the following FFS: 
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.
· UE assistance information for SCG deactivation, including the following FFS:
Agreements
11	It is FFS whether the UE can provide some assistance information for deactivation of the SCG (but there is no proposal so far).

In addition, we also treat the following topics:
· Procedures for SCG addition and mobility

[bookmark: _Ref178064866]2	Discussion
2.1	Procedures for SCG deactivation
In RAN2#113e it was agreed to support both MN and SN initiated SCG deactivation. Whether UE can request SCG deactivation was left FFS. We discuss this topic as part of section 2.5 UE assistance information.
Agreements
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.
In this section we discuss the procedures for MN and SN initiated SCG deactivation, the signalling used and how the procedure can be accepted/rejected.
[bookmark: _Hlk67063173]2.1.1	MN initiated SCG deactivation
The deactivation of a configured SCG can be initiated by the MN, e.g. in case of absence of traffic on MN terminated DRBs using the SCG or based on Activity Notification from the SN for SN terminated DRBs and are discussing the details of the new IE for indicating the SCG activation state. The procedure is shown in Figure 1. 


[bookmark: _Ref67322448]Figure 1. MN initiated deactivation of configured SCG
Upon receiving the SN modification request message, the SN should have the right to accept/reject the request. Reasons to reject may be, e.g.
· According to MR-DC principles, SN is in charge of its own resources and should thus have the right to accept or reject the request from the MN
· SN may have ongoing traffic on SN terminated SCG DRB that the MN is not aware of
· SN may be triggering a PSCell change procedure
[bookmark: _Toc68195099]The SN may accept or reject the MN request to deactivate SCG.
If the SN accepts the SCG deactivation, it returns the SN modification request acknowledge message to the MN, including the SCG activation state. In case SN wants to make a change in the SCG configuration, e.g. to reconfigure the beam monitoring configuration, it can do this by including the SCG configuration. The MN then initiates the RRC reconfiguration procedure towards the UE, including the indication to activate the SCG and possible updates to the SCG configuration.

2.1.2	SN initiated SCG deactivation
The deactivation of a configured SCG can also be initiated by the SN, e.g. in case of absence of traffic on SN terminated DRBs using the SCG or based on Activity Notification from the MN for MN terminated DRBs. For this case the SN modification request procedure for MN initiated SCG deactivation can be used, see Figure 2. Same as for the MN initiated case, in case SN wants to make a change in the SCG configuration, e.g. to reconfigure the beam monitoring configuration, it can do this by including the SCG configuration.



[bookmark: _Ref67324679]Figure 2. SN initiated deactivation of configured SCG
If the MN accepts the SCG deactivation, it sends the RRCReconfiguration to the UE, including the SCG activation state and possible updates to the SCG configuration and returns the SN modification confirm to the SN. The MN may also reject the SN modification, e.g. in case it has prepared SN modification request or has buffered traffic for MN terminated DRBs using the SCG. In that case, the MN may respond with SN modification refuse to indicate unsuccessful operation. 
[bookmark: _Toc68195100]The MN may accept or reject the SN request to deactivate SCG.
The rest of the steps of the SN initiated SCG deactivation procedure are the same as for MN initiated SCG deactivation.
2.2	Procedures for SCG addition and mobility
RAN2 has agreed the following:
While the SCG is deactivated, PSCell mobility is supported. MN- and SN-configured measurements are supported for deactivated SCG. 
1	SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) can be configured at PSCell addition/change, RRC resume or HO.

In this section, we discuss some aspects to consider based on the above agreement, such as the implications of when the network sets the SCG target state to "SCG deactivated" at PSCell addition/change or HO.
2.2.1	PSCell addition/change
In the figures below, the procedures for PSCell addition and PSCell change (both MN-initiated) are illustrated. 
RAN3 has agreed that the SN Addition inter-node procedure will support the SCG deactivated state and also that the SCG activation state (details FFS) is indicated in the SN Addition Request and the corresponding response messages. 
[bookmark: _Toc68195093]During SN addition procedure, the MN can request the SCG to be deactivated and the SN has a possibility to confirm the setting of SCG activation state.


[bookmark: _Ref61199786]Figure 3: PSCell addition procedure - MN initiated



Figure 4: PSCell change procedure - MN initiated
During PSCell addition and PSCell change, the MN should be able to request the SCG to be activated or deactivated, e.g. based on user data traffic, system load and/or power saving. On the other hand, according to MR-DC principles, the target SN is in charge of its own resources:
· The target SN should have possibility to accept the SN Addition but set the SCG as deactivated, e.g. when resources are limited, even if the MN requested the SCG to be activated.
· The target SN should have the possibility to accept the SN Addition but set the SCG as activated, e.g. when there is traffic on SN-terminated bearers the MN is not aware of, even if the MN requested the SCG to be deactivated.
These aspects should also be studied by RAN3. We propose:
[bookmark: _Toc68195101]In the SN Addition procedure during PSCell addition/change, the target SN should be able to set the SCG activation state in the response message to the MN.
What is also left to discuss is whether the UE performs random access in the target PSCell during PSCell addition/change. RAN2 has already agreed that SCG activation can be performed without random access and will speed up the activation on those cases when random access is not needed upon activation. However, at the point of addition or changing a PSCell, a random access is performed (as per legacy) in the target PSCell. So if the SCG activation target state is SCG activated, the UE performs random access in target PSCell (as per legacy).
[bookmark: _Toc68195102]At PSCell addition/change, if the SCG activation target state is SCG activated, the UE performs random access in target PSCell (as in legacy).
The question is then whether the UE performs random access in the target PSCell during PSCell addition/change or not in case the SCG activation target state is SCG deactivated. As we also argued in our contribution to the last meeting [1], there are pros and cons with performing random access in this case. 
The main advantage with random acccess when SCG activation target state is SCG deactivated is that the UE establishes time alignment which may avoid need for random access upon subsequent activation. But there are disadvantages:
· Restricts network implementation flexibility: A network implementation may use an "opportunistic" SCG addition/change strategy where a deactivated SCG is configured in the UE but not necessarily with PSCell coverage all the time. And according to such a strategy, the network activates the SCG only when the PSCell becomes in coverage and traffic demand requires,. If adding/changing a deactivated SCG when the PSCell is out of coverage, if only temporarily, a random access may trigger an SCG failure.
· Additional complexity: When UE performs random access, the SCG becomes in practice activated. We think this would may tricky to specify the UE behaviour in RRC in that case and it may imply that the SCG activation target state upon PSCell/change would always be SCG activated and network would need to explicitly deactivate the SCG after the PSCell addition/change.
We think there are stronger arguments for not using random access, than the other way around. Therefore we propose:
[bookmark: _Toc68195103]At PSCell addition/change, if the SCG activation target state is SCG deactivated, the UE does not perform random access in target PSCell.
2.2.2	Handover
The figure below illustrates a simplified version of the inter-MN handover procedure (based on 37.340, some parts omitted not relevant for this discussion).


[bookmark: _Ref61198449]Figure 5: Inter-MN handover with/without MN initiated SN change procedure
RAN2 has agreed that SCG activation state (activated/deactivated) can be configured at handover. This implies that the SCG activation target state is included by the in the RRCReconfiguration message  that is sent to the UE by the source MN. This RRCReconfiguration message is created by the target MN during handover preparation and included in the HandoverCommand inter-node container sent to the source MN. Moreover, the source MN will send the current UE configuration to the target MN and this configuration includes the current SCG activation state. In the example sequence above, the current SCG activation state is included in the HandoverPreparationInfo inter-node container (i.e. part of the AS-Config) but this needs also to be discussed in RAN3 (an alternative is to include the current SCG activation state outside the container in the XnAP part of the message, or both).
[bookmark: _Toc68195104]During handover preparation, source MN sends the current SCG activation state to the target MN. Whether the current SCG activation state is part of the inter-node container or in the XnAP part of the message needs also be discussed in RAN3.
[bookmark: _Toc68195105]During handover preparation, the target MN includes the SCG activation state in the RRCReconfiguration message to be sent to the UE by the source MN.
This SCG activation state in the RRCReconfiguration message is in turn determined during the SN Addition procedure taking place between target MN and (target) SN.  This SN Addition procedure is used even if no PSCell addition/Change is performed during the handover. And RAN3 agreed that the SCG activation state (details FFS) is indicated in the SN Addition Request and the corresponding response messages.
During handover preparation, the target MN should be able to request the SCG to be activated or deactivated, e.g. based on user data traffic, system load and/or power saving. On the other hand, according to MR-DC principles, the (target) SN is in charge of its own resources:
· The (target) SN should have possibility to accept the SN Addition but set the SCG as deactivated, e.g. when resources are limited, even if the target MN requested the SCG to be activated.
· The (target) SN should have the possibility to accept the SN Addition but set the SCG as activated, e.g. when there is traffic on SN-terminated bearers the target MN is not aware of, even if the target MN requested the SCG to be deactivated.
These aspects should also be studied by RAN3. We propose:
[bookmark: _Toc68195106]In the SN Addition procedure during handover preparation, the (target) SN should be able to set the SCG activation state in the response message to the target MN.
What is also left to discuss here is the potential random access procedure in the target PSCell at handover execution.
For the case when the network decides to keep the SCG during handover, there are today a few cases when the UE performs a random access in the SCG. For example, in certain cases at change of AS security key, a reconfigurationWithSync for the SCG is required upon handover and therefore as a result the UE performs a random access also in the SCG. 
[bookmark: _Toc68195094][bookmark: _Hlk66956677]The SCG target state can be set to deactivated in those handover cases where reconfigurationWithSync for the SCG is required per legacy (e.g. at AS security key change).
We proposed in the previous subsection of this contribution that random access is not performed when the SCG activation target state is set to deactivated in case of PSCell addition/change. We think, for similar reasons, that for the combination above, UE does not perform random access either. This means that the UE does not perform random access in the target PSCell during handover when the SCG target state is set to deactivated, including cases such as AS security key change.
[bookmark: _Toc68195107]At handover when SCG target state is set to deactivated, the UE does not perfom a random access in the target PSCell. This applies also for the handover cases where reconfigurationWithSync for the SCG is required per legacy (e.g. at AS security key change).
The consequence of this is that the UE would be required to perform a random access in the PSCell at the point of SCG activation.
2.3	SCG deactivation via SCG
As agreed in RAN2#113e, SCG activation can only be signalled to the UE via MCG, since the UE is not monitoring PDCCH in the 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.

The remaining FFS is whether SCG deactivation should also be supported via SCG. Deactivation via SCG would in principle allow the usage of SRB3 for SCG deactivation, allowing direct communication between the SN and the UE. However, SRB3 is in general only used for SCG reconfiguration without MN involvement. MN always need to be informed about SCG (de)activation, in order to know whether data transmission via the SCG is possible or not. Therefore, and since we agreed already that network initiated SCG activation is always signalled via the MCG, we suggest to align the procedures for SCG activation and deactivation such that network initiated SCG deactivation is only transmitted to the UE via MCG using SRB1. 
[bookmark: _Toc68195108]SCG deactivation is only transmitted to UE via MCG on SRB1. 
2.4	Signalling aspects
It was agreed in RAN2#113e to use RRC signalling for SCG activation/deactivation between the MN and the UE as well as between the MN and the SN. A question is however whether it is sufficient with the RRC signalling or if also lower-layer signalling (MAC CE) is needed. Considering that the SCG activation needs to be signalled via the MCG, since the UE does not monitor the PDCCH in the SCG while it is deactivated, it would be complicated to use MAC signalling for the activation. This is since there then would be a need to introduce an inter cell group signalling on MAC level.
A reason to use MAC signalling for SCG activation would be to achieve a lower latency. However, in order to limit this delay we should instead consider lowering the corresponding RRC processing times for an SCG activation with limited or no changes to the SCG configuration, as discussed in [2].
Given the additional complexity we therefore do not consider it needed to introduce MAC signalling for SCG activation/deactivation in Rel-17 and it can instead be left as a possible enhancement for a future release, if considered needed. 
[bookmark: _Toc68195109]On Uu only RRC signalling is used to activate/deactivate the SCG in Rel-17.

A related question for the RRC signalling then concerns which node that is responsible to generate the RRC message with the (de)activation of the SCG. To avoid complexity and inconsistency, it should be a single node that generates this message (i.e. either the MN or the SN generates the RRC message with (de)activation of the SCG).
[bookmark: _Toc68195095]Allowing both the MN and the SN to generate the RRC message with (de)activation of the SCG may lead to unnecessary complexity and inconsistency.
If the SN generates this RRC message, there could be a benefit of sending such configuration directly to the UE via SRB3. But as discussed in section 2.3, SRB1 is the only suitable SRB for the transmission of such RRC message since the UE does not monitor PDCCH for deactivated SCG and the MN must anyway be involved in the SCG (de)activation procedure. For instance, even if the bearers using SCG resources are all SN terminated, by the time the SN decides to deactivate the SCG, the MN may also decide to configure bearers with SCG resources, which would imply that the MN also needs to take part of the SCG (de)activation procedure. Hence, there is no clear benefit of having an SN generated RRC message for SCG (de)activation.
If the MN generates this RRC message, there could be cases where the MN may trigger the SCG (de)activation towards the UE together with the coordination messages towards the SN, which would speed up the overall process. For instance, for MN initiated SCG activation, upon receiving downlink data on an MN terminated SCG or split DRB, the MN may send the SCG activation indication to the SN and then proceed to send the SCG activation command to the UE before receiving response message from the SN. This is possible only if there is no change to be made to the SCG configuration, since the SCG configuration can only be generated by the SN.
[bookmark: _Toc68195096]For an MN generated message, in case of an MN initiated SCG activation where there are no changes to be done to the SCG configuration, the MN can trigger SCG activation towards the UE before receiving the response message from SN. 
Hence, since such benefit is only possible while having the MN generating the RRC for SCG (de)activation, and the MN has anyway to be involved in the SCG (de)activation process, the MN should be the one to generate the RRC message with SCG (de)activation.
[bookmark: _Toc68195110]Only the MN can generate an RRC message with SCG (de)activation.
2.5	UE assistance information for SCG deactivation
It has been raised whether UE assistance information is beneficial for the network to take the decision on SCG deactivation and the following FFS was captured in RAN2#112-e:
It is FFS whether the UE can provide some assistance information for deactivation of the SCG (but there is no proposal so far).
Thus, it should be further discussed whether any fields are needed on top of the existing ones in UE assistance information message. Namely, one should look on what the UE can already indicate with power saving preference fields, since SCG (de)activation can mainly be used to save power.
In TS 38.331, the following fields are defined for power saving:
UEAssistanceInformation-v1610-IEs ::= SEQUENCE {
    idc-Assistance-r16                  IDC-Assistance-r16                  OPTIONAL,
    drx-Preference-r16                  DRX-Preference-r16                  OPTIONAL,
    maxBW-Preference-r16                MaxBW-Preference-r16                OPTIONAL,
    maxCC-Preference-r16                MaxCC-Preference-r16                OPTIONAL,
    maxMIMO-LayerPreference-r16         MaxMIMO-LayerPreference-r16         OPTIONAL,
    minSchedulingOffsetPreference-r16   MinSchedulingOffsetPreference-r16   OPTIONAL,
    releasePreference-r16               ReleasePreference-r16               OPTIONAL,
    sl-UE-AssistanceInformationNR-r16   SL-UE-AssistanceInformationNR-r16   OPTIONAL,
    referenceTimeInfoPreference-r16     BOOLEAN                             OPTIONAL,
    nonCriticalExtension                SEQUENCE {}                         OPTIONAL
}
namely, the field maxCC-Preference-r16 can indicate a preferred reduced number of CCs for power saving:
MaxCC-Preference-r16 ::=            SEQUENCE {
    reducedMaxCCs-r16                   ReducedMaxCCs-r16                        OPTIONAL
}
ReducedMaxCCs-r16 ::=               SEQUENCE {
    reducedCCsDL-r16                    INTEGER (0..31),
    reducedCCsUL-r16                    INTEGER (0..31)
}
	UEAssistanceInformation field descriptions

	reducedCCsDL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink SCells indicated by the field, to address overheating or power saving.
When indicated to address overheating, this maximum number includes both SCells of the NR MCG and PSCell/SCells of the SCG. This maximum number only includes PSCell/SCells of the SCG in (NG)EN-DC.
When indicated to address power saving, this maximum number includes PSCell/SCells of the cell group that this UE assistance information is associated with. The maximum number of downlink SCells can only range up to the current active configuration when indicated to address power savings.

	reducedCCsUL
Indicates the UE's preference on reduced configuration corresponding to the maximum number of uplink SCells indicated by the field, to address overheating or power saving.
When indicated to address overheating, this maximum number includes both SCells of the NR MCG and PSCell/SCells of the SCG. This maximum number only includes PSCell/SCells of the SCG in (NG)EN-DC.
When indicated to address power saving, this maximum number includes PSCell/SCells of the cell group that this UE assistance information is associated with. The maximum number of uplink SCells can only range up to the current active configuration when indicated to address power savings.



As described above, the UE could indicate both reducedCCsUL and reducedCCsDL set to value 0, which would indicate that the UE has a preference to not keep the SCG configuration – as a result of this indication, the network could e.g. trigger SN release or trigger SN deactivation.
[bookmark: _Toc68195097]As a result of UE power saving preference for SCG on reduced maximum number of CCs, the network may decide to deactivate the SCG or release the SCG. 
However, it may be beneficial for the network to be provided with information on UEs preference on whether to release the SCG or to deactivate the SCG. For this purpose, the field maxCC-Preference-r16 would be insufficient, and the power saving framework could include a new report of UE preference for SCG deactivation or release.
[bookmark: _Toc68195098]The UE power saving preference for SCG on reduced maximum number of CCs cannot indicate a preference on deactivating the SCG or releasing the SCG. 
[bookmark: _Toc68195111]UE can be configured to report a preference for SCG deactivation or SCG release.
It should also be discussed whether both MN and SN can configure the UE to provide such preference. As discussed in section 2.4, it is sufficient that a single node configures this. Moreover, it makes sense that the same node that generates the RRC message for SCG (de)activation may also configure the UE with this report.
[bookmark: _Toc68195112]Only the MN can configure the UE to report a preference for SCG deactivation or SCG release.
Conclusion
In the previous sections we made the following observations: 
Observation 1	During SN addition procedure, the MN can request the SCG to be deactivated and the SN has a possibility to confirm the setting of SCG activation state.
Observation 2	The SCG target state can be set to deactivated in those handover cases where reconfigurationWithSync for the SCG is required per legacy (e.g. at AS security key change).
Observation 3	Allowing both the MN and the SN to generate the RRC message with (de)activation of the SCG may lead to unnecessary complexity and inconsistency.
Observation 4	For an MN generated message, in case of an MN initiated SCG activation where there are no changes to be done to the SCG configuration, the MN can trigger SCG activation towards the UE before receiving the response message from SN.
Observation 5	As a result of UE power saving preference for SCG on reduced maximum number of CCs, the network may decide to deactivate the SCG or release the SCG.
Observation 6	The UE power saving preference for SCG on reduced maximum number of CCs cannot indicate a preference on deactivating the SCG or releasing the SCG.
Based on the discussion in the previous sections we propose the following:
Proposal 1	The SN may accept or reject the MN request to deactivate SCG.
Proposal 2	The MN may accept or reject the SN request to deactivate SCG.
Proposal 3	In the SN Addition procedure during PSCell addition/change, the target SN should be able to set the SCG activation state in the response message to the MN.
Proposal 4	At PSCell addition/change, if the SCG activation target state is SCG activated, the UE performs random access in target PSCell (as in legacy).
Proposal 5	At PSCell addition/change, if the SCG activation target state is SCG deactivated, the UE does not perform random access in target PSCell.
Proposal 6	During handover preparation, source MN sends the current SCG activation state to the target MN. Whether the current SCG activation state is part of the inter-node container or in the XnAP part of the message needs also be discussed in RAN3.
Proposal 7	During handover preparation, the target MN includes the SCG activation state in the RRCReconfiguration message to be sent to the UE by the source MN.
Proposal 8	In the SN Addition procedure during handover preparation, the (target) SN should be able to set the SCG activation state in the response message to the target MN.
Proposal 9	At handover when SCG target state is set to deactivated, the UE does not perfom a random access in the target PSCell. This applies also for the handover cases where reconfigurationWithSync for the SCG is required per legacy (e.g. at AS security key change).
Proposal 10	SCG deactivation is only transmitted to UE via MCG on SRB1.
Proposal 11	On Uu only RRC signalling is used to activate/deactivate the SCG in Rel-17.
Proposal 12	Only the MN can generate an RRC message with SCG (de)activation.
Proposal 13	UE can be configured to report a preference for SCG deactivation or SCG release.
Proposal 14	Only the MN can configure the UE to report a preference for SCG deactivation or SCG release.
[bookmark: _In-sequence_SDU_delivery]
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