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1 Introduction
The Rel17 WID on Further Multi-RAT Dual-Connectivity Enhancements, the following objectives were given regarding the support of activiation/de-activation for SCG  [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

During RAN2 #112e, the topic was discussed and several agreements were made (see Annex). In this contribution, we address some of the items left FFS and other aspects that were not discussed..   
2 Activation/De-activation Mechanism for SCG and SCells

For a UE configured with MR-DC, the same approach can be used to save power by applying the SCell dormancy concept to the PSCell.  For a deactivated SCG, the UE suspends PDCCH monitoring for the PSCell but continues CSI, RRM, and beam measurements and reporting to reduce the latency associated with scheduling following activation of the SCG.  UE behaviour may differ compared to SCell dormancy, given that a UE with one or more dormant SCells was able to rely on an active PCell/PSCell for UL reporting.  However, the basic DL behaviour for a deactivated SCG can be quite similar to dormancy for the PSCell. 
Proposal 1:
The PSCell can be configured with a dormant BWP, and upon SCG deactivation, the UE switches the PSCell to the dormant BWP. Upon SCG reactivation, the UE switches the PSCell to a non-dormant BWP.
Proposal 2:
While the SCG is deactivated, the UE may not monitor the SCG PDCCH, but performs CSI measurements, RRM measurements, and beam measurements on the SCG.

In RAN2 #112e, it was agreed that while the SCG is deactivated, there can be SCG SCells in deactivated state but whether there can be SCG SCells in dormant state or not was left FFS. As discussed above, the SCG deactivation can be realized via a dormancy like behavior of the PSCell by having the PSCell switch to a dormant BWP. Putting the SCells that support dormancy also to their corresponding dormant BWPs will enable a faster re-activation of the PSCell along with the SCells, making a bigger bandwidth/data rate available to the UE as soon as possible, instead of activating the PSCell first and then activating the SCells from a deactivated state.     

Proposal 3:
When an SCG gets deactivated, the SCells of the SCG can be switched to use a dormant BWP, if configured.

Proposal 4:
When an SCG gets reactivated, dormant SCells, if any, can be switched to use a non-dormant BWP.

To allow this faster activation of the PSCell along with the dormant SCells, it should be possible for the network have CSI measurements associated with the PSCell and SCG SCells while the UE has a deactivated SCG.  In NR rel-16, the CSI of a dormant SCell is reported to the SPCell of the cell group that the SCell belongs to, ensuring that no extra power is consumed over the dormant SCell for such reporting. The same principle could be applied for the case of deactivated SCG, where the UE sends the CSI reports of the SCG (PSCell and SCG SCells) to the MN, which then forwards it to the SN. However, such reports may become outdated in the case of non-collocated MN/SN deployments. Thus, it is preferable to have the possibility for the UE to report CSI of a deactivated SCG directly to the SN. The network could configure the UE to send the CSI reports either to the MN or SN (e.g., depending on whether the MN and SN are co-deployed or not). Reporting of the CSI measurements directly to the SN is possible without requiring the UE to monitor the PSCell PDCCH (e.g. upon SCG activation).  
Proposal 5:
CSI of a deactivated SCG (PSCell and SCG SCells) can be reported to the MN or the SN, depending on configuration.
In rel-16, dormancy for an SCell is configured using L1 signaling.  Specifically, a UE can be changed to a dormant BWP of an SCell by receiving BWP switch in the DCI.  Such DCI is received on PCell/PSCell.  For dormancy behaviour to be applicable to the PSCell and the UE to not monitor PDCCH for a deactivated SCG, the UE should receive the activation/de-activation of the SCG from the MN.  The signalling used for SCG activation/de-activation requires further discussion with RAN1.  Specifically, a L1 signaling mechanism would be preferred over an RRC-based activation/de-activation since it is better aligned with SCell dormancy signalling, and avoids any RRC processing delays.

Proposal 6:
The UE receives commands to activate/deactivate the SCG from the MN.  The type of signalling (RRC, MAC, L1) is FFS. 

The decision on whether to activate or deactivate an SCG can be made by the MN and/or by the SN.   For example, if all the bearers are terminated at the MN, the MN can make this decision autonomously. However, for bearers terminated at the SN (SCG bearers and SCG terminated split bearers), the MN does not necessarily know the utilization of the SCG link and needs information/indication from the SN to determine whether/when to send the activation/deactivation command.  For example, the SN can itself make the decision to activate/deactivate the SCG based on the utilization of the SCG link and inform the MN to send the activation/de-activation.  
Proposal 7:
The MN can decide to activate/deactivate the SCG on its own or based on indication provided by the SN

On SCG deactivation, the network could configure the UE bearers to be all MCG bearers (or split bearers with MCG as the primary path), in order to prevent the scenario of an UL data arriving to an SCG bearer (or split bearer with SCG as the primary path) while the SCG is suspended. However, this will lead to unnecessary back and forth bearer type changes whenever the SCG gets activated/deactivated and may also lead to complexity on how the network decides to activate the SCG based on UL data. 

Proposal 8:
SCG bearers or split bearers with SCG as the primary path can be maintained at the UE while the SCG is suspended. 
In the case of an arrival of UL data that belongs to SCG bearers or SCG terminated split bearers , the UE could inform the MN of the arrival of the data and wait for the SCG activation command from the network.  While this approach is aligned with how an SCell is moved from dormancy to non-dormancy based on reporting of BSR, it has some issues when applied to the case of SCG activation.  Firstly, the MN cannot use BSR related to the SCG as such information is not reported to the MN.  Furthermore, if reporting of such information was to be introduced, it would still require the SN to make the activation decision.  This would incur significant latency for Xn signalling (for sending this information to the SN and for the SN to indicate the activation decision to the MN).  RAN2 would also need to specify how to report this information to the MN.

However, since it is the SN that ultimately performs the scheduling for the UL data to be sent via the SCG link, a better approach would be to allow the UE to send an SR (which may require performing RACH procedure towards the SCG) upon arrival of UL data belonging to an SCG bearer or a split bearer with the SCG as the primary path. 
Proposal 9:
Upon the arrival of UL data belonging to an SCG bearer or a split bearer with the SCG as the primary path while the SCG is suspended, the UE sends a SR to the SCG, which implicitly triggers SCG activation. 

One aspect that was left FFS in RAN2 #112-e was whether the UE can keep UL synchonrization with the SCG while the SCG is deactivated or it always needs to perform RACH procedure upon SCG activation. SCG deactivation is intended to be used mainly for UE power saving. When the need arises for the SCG to become re-activated (e.g. data usage for UE increases, UL/DL data arrival for a bearer associated with an SCG, etc), it is important the SCG is ready to be used as fast as possible. If fast re-activation is not possible (e.g., if RACH procedure is always required), then SCG deactivation/re-activation may have no advantage from releasing/adding the SCG  (except possibly for some signaling reduction). As deactivation/re-activation of the SCG may occur often (e.g. due to bursty traffic), it is also likely that the SCG is re-activated before UL sync is lost. 
Observation 1:
It is beneficial to keep the UE in synch in the UL with the SCG while the SCG is deactivated to avoid the need to perform the RACH procedure every time the SCG has to be re-activated.
Observation 2:
It is likely that the UE will be in UL synch with the SCG if the SCG deactivation/re-activation happens frequently (e.g. due to bursty traffic).
One possible solution to maintain UL synch is to have the UE keep running the TAT associated with the SCG while the SCG is deactivated. If the TAT has expired when the SCG is re-activated, the UE could perform RA procedure, otherwise, it could try the re-activation without RA. 

Proposal 10:
The TAT associated with the SCG is used to maintain UL synch with the SCG while the SCG is deactivated. 

Whether the TAT keeps running when the SCG gets deactivated or it is re-started, as well as the UE behavoir upon the TAT expiry need further discussion. Legacy behavior on TAT expiry could be applied where the UE performs UL resynch with the SCG via RACH procedure or the UE can defer the UL resynch with the SCG until the next time SCG activation is performed. Other mechanisms such as the usage of SRS for getting UL resync are also possible. 
Proposal 11:
It is FFS if the UE continues the TAT running or restarts it upon SCG deactivation. 

Proposal 12:
UE behavior on the expiry of TAT for a deactivated SCG (e.g., immediately perform UL procedure such as the sending of a PRACH or SRS to regain UL sync, wait till next reactivation to perform the RACH, etc) is FFS

Another aspect that was left FFS in RAN2 #112-e was whether RRM relaxation can be applied when the SCG is deactivation. Such a measurement relaxation could be realized by the UE performing the measurements related to the SCG (e.g., measurement on SCG serving cells or measurements on neighbor candidate cells for PSCell or SCG SCell, etc) less frequently when the SCG is deactivated as compared to when the SCG is activated (e.g. using longer measurement cycles). Not only the performance of the measurements, but the reporting of the measurements related to the SCG could also be relaxed without impacting UE performance while the SCG is deactivated.
Proposal 13:
UE can be configured with relaxed measurement performance and reporting configuration for the measurements associated with the SCG while the SCG is deactivated (e.g. longer measurement cycles, longer reporting periodicity, etc). The details are FFS. 

3 Conclusion
In this contribution, the following observation were made on support of SCG activation/de-activation: 

Observation 1:
It is beneficial to keep the UE in synch in the UL with the SCG while the SCG is deactivated to avoid the need to perform the RACH procedure every time the SCG has to be re-activated.
Observation 2:
It is likely that the UE will be in UL synch with the SCG if the SCG deactivation/re-activation happens frequently (e.g. due to bursty traffic).
Based on these observations, the following conclusions were made:

Proposal 1:
The PSCell can be configured with a dormant BWP, and upon SCG deactivation, the UE switches the PSCell to the dormant BWP. Upon SCG reactivation, the UE switches the PSCell to a non-dormant BWP.

Proposal 2:
While the SCG is deactivated, the UE may not monitor the SCG PDCCH, but performs CSI measurements, RRM measurements, and beam measurements on the SCG.

Proposal 3:
When an SCG gets deactivated, the SCells of the SCG can be switched to use a dormant BWP, if configured.

Proposal 4:
When an SCG gets reactivated, dormant SCells, if any, can be switched to use a non-dormant BWP.

Proposal 5:
CSI of a deactivated SCG (PSCell and SCG SCells) can be reported to the MN or the SN, depending on configuration.

Proposal 6:
The UE receives commands to activate/deactivate the SCG from the MN.  The type of signalling (RRC, MAC, L1) is FFS. 

Proposal 7:
The MN can decide to activate/deactivate the SCG on its own or based on indication provided by the SN

Proposal 8:
SCG bearers or split bearers with SCG as the primary path can be maintained at the UE while the SCG is suspended. 

Proposal 9:
Upon the arrival of UL data belonging to an SCG bearer or a split bearer with the SCG as the primary path while the SCG is suspended, the UE sends a SR to the SCG, which implicitly triggers SCG activation. 

Proposal 10:
The TAT associated with the SCG is used to maintain UL synch with the SCG while the SCG is deactivated. 

Proposal 11:
It is FFS if the UE continues the TAT running or restarts it upon SCG deactivation. 

Proposal 12:
UE behavior on the expiry of TAT for a deactivated SCG (e.g., immediately perform UL procedure such as the sending of a PRACH or SRS to regain UL sync, wait till next reactivation to perform the RACH, etc) is FFS

Proposal 13:
UE can be configured with relaxed measurement performance and reporting configuration for the measurements associated with the SCG while the SCG is deactivated (e.g. longer measurement cycles, longer reporting periodicity, etc). The details are FFS. 
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5 Annex (Agreements from RAN2 -112e)

Agreements

· The work will focus on a single deactivated SCG.

· FFS if SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell addition/change, RRC resume or HO.

· Continue RAN2 work with the assumption that when the SCG is deactivated, the UE does not monitor PDCCH on the PSCell. This assumption can be reconsidered if issues are found.

· 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

· RAN2 assumes that UE will not perform SRS transmission while the SCG is deactivated. This assumption can be reconsidered if issues are found.

· FFS if RACH is needed for SCG reactivation
Agreements

1
SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell addition/change, RRC resume or HO.

Agreements

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

6a: When the SCG is in deactivated state, the UE can receive an SCG RRCReconfiguration message embedded in an MCG RRC(Connection)Reconfiguration message on SRB1, like when the SCG is activated, and then the UE

- processes the SCG RRCReconfiguration message according to Rel-15/16 procedures (FFS if any restriction/difference)

- sends an SCG RRCReconfigurationComplete message in the MCG RRC(Connection)ReconfigurationComplete message according to Rel-15/16 procedures

6b: The SCG RRCReconfiguration can change the PSCell.  FFS if the UE does RACH towards the target PSCell, in that case.

7a: While the SCG is deactivated:

- there can be SCG SCells in deactivated state

- there cannot be SCG SCells in activated state

- it is FFS whether there can be SCells in SCG dormant state.

7b: FFS whether SCell can be added/reconfigured/released while the SCG is deactivated or this can be done only at SCG activation or after SCG activation.

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.
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