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1. Introduction

New Rel-17 WID for further enhancements on MR-DC and CA has been approved in RP-193249 and revised in RP-201040, where one of objectives is to enhance beyond the Rel-16 SCG activation/de-activation:
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

In this contribution, we analyze potential enhancements for this objective and provide our views. 
2. Discussion
2.1.   SCG-only activation/de-activation

The SCG activation/de-activation (i.e. SCG suspend/resume) mechanism developed in Rel-16 is illustrated in the following figure captured from TS 37.340 [1]:
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Figure 10.12.2-2: Support of Activity Notification in MR-DC with 5GC with RRC_Inactive - SCG configuration suspended in SN
Namely, MN, once notified about data inactivity from the SN, may decide to send the UE to INACTIVE (if there is no data activity in the MN side either), which triggers the MN-initiated SN modification procedure to suspend the SN’s lower layers. The UE is then moved to INACTIVE where both MCG and SCG are suspended. A data activity notification from the SN triggers RAN paging and subsequent resume request from the UE, for which the MN may decide to restore SCG and trigger the MN-initiated SN modification procedure to resume the SN’s lower layers. RRC(Connection)Resume follows and restores SCG in the UE side. The UE’s SCG may be reconfigured while being restored.
The main limitation in this Rel-16 SCG activation/de-activation is that there is no way to control SCG only in the UE. In the NW side, we already have mechanisms to activate/de-activate lower layers in the SN side only, however, in Rel-16, both MCG and SCG had to be suspended by sending the UE to INACTIVE. 

As a result, more granular control was not possible. In NR, SN is usually configured for capacity-boosting and thus often faces blockage or abrupt data rate change, which may sometimes better be de-activated while being served by the MN. The SCG-only activation/de-activation could save network and UE energy consumption while maintaining connection.
One may argue that SCG could be simply released and re-established as in Rel-15 (while maintaining MCG). But this is basically giving up the main advantage of suspend/resume which allows fast recovery of SCG. 
Observation 1: In Rel-16, SCG-only activation/de-activation was not possible. Both MCG and SCG had to be suspended by sending the UE to INACTIVE.
Observation 2: In NR, SN usually serves as capacity-booster and thus often faces blockage or abrupt data rate change, which may sometimes better be de-activated for saving NW and UE energy consumption while maintaining connection with the MN.

Observation 3: One may argue that SCG could be simply released/re-established as in Rel-15 (while maintaining MCG). But this is basically giving up the main advantage of suspend/resume which allows fast recovery of SCG.

The overall procedural flow for such SCG-only activation/de-activation can be as follows:
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Figure 1: A call flow for SCG-only activation/de-activation
Based on notification from SN (user data activity or radio related event such as blockage), the MN may decide to de-activate/re-activate SCG, and request the SN to suspend/resume lower layers. The existing RAN3 signalling mechanism for Rel-16 can be re-used for this purpose. Accordingly, RRC reconfiguration message (from the MN) can be enhanced to indicate the UE of SCG-only suspend or resumption.

Or alternatively, instead of RRC, a MAC CE based or DCI based activation/de-activation of SCG can be considered, for which can be sent by the SN based on the request from the MN. However, one drawback could be that, once SCG is de-activated, then MAC CE or DCI based re-activation cannot work through SN (has to go through MN). MAC CE or DCI format needs further enhancements for activation of another CG. 

We believe the RRC based approach is simpler and works like a charm, so should be the baseline for our discussion. Other solutions can be further studied.

Observation 4: SCG-only activation/de-activation re-uses the existing RAN3 signalling mechanisms for Rel-16, so no enhancement is necessary in RAN3 side. 

Observation 5: The impact is on RAN2, for which RRC reconfiguration (from MN) can be enhanced to indicate the UE of SCG-only suspend or resumption. This approach is simple and works like a charm. 

Observation 6: Alternatively, instead of RRC, a MAC CE based or DCI based activation/de-activation of SCG can be considered, but needs further enhancement since, once SCG is de-activated, then MAC CE or DCI based re-activation cannot work through SN (has to go through MN).
Proposal 1: RAN2 to support SCG-only activation/de-activation and to agree the RRC based enhancement (i.e. enhancing RRC reconfiguration message from MN) as the baseline solution.

Proposal 2: FFS on other solutions than RRC based if any (for SCG-only activation/de-activation)
2.2.   Change of SN while the UE resuming from INACTIVE
One main reason that limits the applicability of the Rel-16 mechanism is that the activation of SCG was fixed to the same SN that served the UE before sent to INACTIVE. If the MN or new eNB/gNB decides not to re-activate the same SN e.g. due to UE mobility, then there was no other way but to release the SN and release SCG in the UE. Namely, change of SN is not supported while the UE resuming from INACTIVE, and from RRC perspective, the absence of restoreSCG results in release of the stored SCG configuration (from TS 38.331 [2]):

	5.3.13.4
Reception of the RRCResume by the UE

The UE shall:

1>
stop timer T319;
1>
stop timer T380, if running;

1>
if T331 is running:

2>
stop timer T331;

2>
perform the actions as specified in 5.7.8.3;

1>
if the RRCResume includes the fullConfig:

2>
perform the full configuration procedure as specified in 5.3.5.11;

1>
else:

2>
if the RRCResume does not include the restoreMCG-SCells:

3>
release the MCG SCell(s) from the UE Inactive AS context, if stored;

2>
if the RRCResume does not include the restoreSCG:

3>
release the MR-DC related configurations (i.e., as specified in 5.3.5.10) from the UE Inactive AS context, if stored;
2>
restore the masterCellGroup, mrdc-SecondaryCellGroup, if stored, and pdcp-Config from the UE Inactive AS context;

2>
configure lower layers to consider the restored MCG and SCG SCell(s) (if any) to be in deactivated state;


Observation 7: In Rel-16, activation of SCG (when the UE resuming from INACTIVE) was fixed to the same SN that served the UE before sent to INACTIVE, which limits the applicability. 

Observation 8: In Rel-16, if the MN or new eNB/gNB decides not to re-activate the same SN (e.g. due to UE mobility), then there was no other way but to release the SN and release SCG in the UE.
In Rel-17, such limitation can be removed by allowing change of SN while the UE resuming from INACTIVE. The overall procedural flow can be as follows:
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Figure 2: A call flow for change of SN while the UE resuming from INACTIVE
Namely, upon receiving resume request from the UE, the MN may decide to change the SN, trigger SN addition/release procedure (toward new/old SN), and then send resume command including the updated SCG configuration to the UE. If the UE resumed on another eNB/gNB (which becomes new serving MN), then the UE context retrieval procedure is first triggered with the old MN, for which the same steps for adding new SN are subsequently triggered from the new serving MN. The existing RAN3 signallings can be re-used for this purpose. 

However, the main obstacle lies on RAN2 side where the latest measurement results (for the MN or new eNB/gNB for selection of the right SN and SCG cells) cannot be sent while the UE resuming from INACTIVE. It could be sent via a RRC resume complete message only after NW explicitly requests by the RRC resume message (or even after resume complete if requested by SIB1). 

We understand that measurement reporting from the UE to NW shall be only after AS security is activated, which is not the case here until the UE receives the resume command from NW. But this enhancement does not make sense without latest measurement results available. We believe it is worth discussion considering lifting such SA3 restriction or another mechanism in Rel-17. 

Observation 9: Change of SN is possible by the MN triggering SN addition and release procedures (toward new and old SNs), and then sending RRC resume command including the updated SCG configuration to the UE. The existing RAN3 signallings can be re-used for this purpose.
Observation 10: In fact, the main obstacle lies on RAN2 side where the latest measurement results (for the MN or new eNB/gNB for selection of the right SN and SCG cells) cannot be sent while the UE resuming from INACTIVE.
Observation 11: We understand that measurement reporting shall be only after AS security is activated, but this enhancement does not make sense without latest measurement results available. 
Proposal 3: RAN2 to support change of SN during RRC resumption and to consider support of sending measurement reports while the UE resuming from INACTIVE. 
3. Conclusion
In the present contribution we make the following observations:

Observation 1: In Rel-16, SCG-only activation/de-activation was not possible. Both MCG and SCG had to be suspended by sending the UE to INACTIVE.

Observation 2: In NR, SN usually serves as capacity-booster and thus often faces blockage or abrupt data rate change, which may sometimes better be de-activated for saving NW and UE energy consumption while maintaining connection with the MN.
Observation 3: One may argue that SCG could be simply released/re-established as in Rel-15 (while maintaining MCG). But this is basically giving up the main advantage of suspend/resume which allows fast recovery of SCG.
Observation 4: SCG-only activation/de-activation re-uses the existing RAN3 signalling mechanisms for Rel-16, so no enhancement is necessary in RAN3 side. 

Observation 5: The impact is on RAN2, for which RRC reconfiguration (from MN) can be enhanced to indicate the UE of SCG-only suspend or resumption. This approach is simple and works like a charm. 

Observation 6: Alternatively, instead of RRC, a MAC CE based or DCI based activation/de-activation of SCG can be considered, but needs further enhancement since, once SCG is de-activated, then MAC CE or DCI based re-activation cannot work through SN (has to go through MN).

Observation 7: In Rel-16, activation of SCG (when the UE resuming from INACTIVE) was fixed to the same SN that served the UE before sent to INACTIVE, which limits the applicability. 

Observation 8: In Rel-16, if the MN or new eNB/gNB decides not to re-activate the same SN (e.g. due to UE mobility), then there was no other way but to release the SN and release SCG in the UE.

Observation 9: Change of SN is possible by the MN triggering SN addition and release procedures (toward new and old SNs), and then sending RRC resume command including the updated SCG configuration to the UE. The existing RAN3 signallings can be re-used for this purpose at no problem.

Observation 10: In fact, the main obstacle lies on RAN2 side where the latest measurement results (for the MN or new eNB/gNB for selection of the right SN and SCG cells) cannot be sent while the UE resuming from INACTIVE.

Observation 11: We understand that measurement reporting shall be only after AS security is activated, but this enhancement does not make sense without latest measurement results available. 

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: RAN2 to support SCG-only activation/de-activation and to agree the RRC based enhancement (i.e. enhancing RRC reconfiguration message from MN) as the baseline solution. 

Proposal 2: FFS on other solutions than RRC based if any (for SCG-only activation/de-activation)
Proposal 3: RAN2 to support change of SN during RRC resumption and to consider support of sending measurement reports while the UE resuming from INACTIVE. 
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