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1. Introduction
For Rel-17 DCCA enhancement, the objective of WID (RP-201040) includes:
	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


The SCG suspension was discussed during RAN2#107bis meeting, and has reached initial consensus. However, due to limited time, this topic is postponed to Rel-17. The relevant agreements are given as below:
	RAN2#107bis Chongqing
Agreements:
R2 assumes the following (can be slightly modified due to progress on Scell dormancy): 
1. The UE supports network-controlled suspension of the SCG in RRC_CONNECTED.
2. UE behaviour for a suspended SCG is FFS 
3. The UE supports at most one SCG configuration, suspended or not suspended, in Rel16.
4. In RRC_CONNECTED upon addition of the SCG, the SCG can be either suspended or not suspended by configuration.
RAN2#108 Reno
Agreements: R2 suggest to not progress this objective further in Rel-16


In this contribution, we discussed the framework of SCG deactivation/activation and shared our views.  
2. Framework of SCG deactivation/activation
As indicated in the WID, the reason of supporting SCG deactivation/activation is to minimize UE and network power consumption, and simply releasing SCG will cause extra delay when UE data rate changes dynamically, because network needs to acquire UE’s measurement results to re-add SN. Although this topic was shortly discussed in Rel-16, no detail conclusion was made due to the limited time. 
For SCell operation, both deactivation and dormancy behaviour are supported in Rel-16, and when UE is in dormancy behaviour (e.g. activate BWP is dormant BWP), the SCell is still in activated state. For SCG deactivation, there are two alternative approaches:
· Alt 1: BWP based solution. Network configures a dormant BWP for PSCell, when active BWP of PSCell is switched to dormant BWP (via RRC or DCI), the PSCell (or SCG) is considered as in deactivated state. 
· Alt 2: non-BWP based solution. Network sends explicit deactivation indication to UE, after receiving the indication, UE deactivates the PSCell (or SCG).
In our understanding, for Alt 1, there are several problems to be considered/solved:
Problem 1: Alt 1 only works when UE supports more than one BWPs on a given cell. For UE supports only one BWP, Alt 1 is not applicable. 
Problem 2: After enters dormant BWP in PSCell, the UE is assumed to stop PDCCH monitoring on PSCell for power saving. When MN wants to resume SCG transmission, the network shall either send DCI or RRC signalling via MN leg to UE to trigger BWP switching. To achieve this, MN should be aware of the BWP configuration in SN, or MN has to ask SN to generate the command, both are not desirable.   
Observation 1: For SCG deactivation/activation, BWP switching based solution has limitation in application, and it requires SN to expose the BWP configuration to MN.
In comparison, for Alt2, without involving BWP configuration in PSCell, the signalling design is simpler. For instance, when the data rate is decreased, MN can trigger SCG deactivation by sending an indication UE.   
Proposal 1: Network triggers SCG deactivation/activation by sending indication to UE, not by BWP switching on PSCell (i.e. dormant BWP is not introduced for PSCell).
For SCG deactivation, the state of SCell should also be taken into consideration. As mentioned above, currently, a SCell supports several states in Rel-16: 
1) Activated state without dormancy behaviour; 
2) Activated state with dormancy behaviour (e.g. dormant BWP);
3) Deactivated state
When discussing SCG deactivated state, at least it means the UE’s operations on PSCell can be reduced. For SCG SCell operation, we haven’t seen any necessity to keep SCG SCell in activated state without dormancy behaviour. On the other hand, if we supports UE to keep SCG SCell in dormancy behaviour, the UE shall rely on the DCI, or SN RRC signalling to switch SCell from dormancy to non-dormancy, in our view, this needs more standard effort without significant gain. 
So for simplicity, we suggest to only consider one joint state in this WID, that when SCG is deactivated, both PSCell and SCG SCells are deactivated. And no new RRC state will be introduced.
Proposal 2: When SCG is deactivated, both PSCell and all SCG SCells are in deactivated state.
Proposal 3: UE maintains RRC_CONNECTED state when SCG is deactivated (i.e. no new RRC state is introduced).

3. UE behaviour
Regarding UE behaviour upon SCG deactivation, the UE is not required to transmit any signaling and user plan data over SCG, so the UE can suspend the SCG leg of split SRB, SRB3 and all SCG transmission on DRBs (if configured). In addition, according to the discussion in Rel-16, PDCCH monitoring requires UE to keep awake which cause undesirable power consumption, so it makes sense to stop PDCCH monitoring on PSCell. 
For SRS transmission, considering there is no data transmission on PSCell, the benefit of transmitting SRS on PSCell is questioned. On the other hand, different from SCell dormancy, if CSI measurement reporting associated to PSCell is required, the transmission of CSI report should have to be perform via MCG, and MN then forward the CSI report to SN side, this will increase the Xn/X2 signalling burden and the extra delay may make the CSI report untrustworthy.  
Therefore, for UE behaviour in PSCell when SCG is deactivated, we propose:
Proposal 4: When SCG is deactivated, for PSCell, UE shall: 
· not transmit UL-SCH, DL-SCH on PSCell ;
· not monitor PDCCH on PSCell;
· not transmit PUCCH on PSCell;
· not transmit SRS on PSCell;
· not report CSI for PSCell
For SCG SCells, the UE behaviour can be aligned with the SCell deactivated state. 
Proposal 5: For SCG SCells, UE follows legacy behaviour when SCG is deactivated (i.e. as SCell is deactivated). 
For radio link monitoring, the UE monitors the downlink radio link quality based on the reference signal configured by network, it can be either SSB or CSI-RS. However, for explicit way, the maximum number of RS resources configured by network is quite limited (e.g. 2 for FR1 <3GHz, 4 for FR1 >3GHz), this implies that network needs to update the resources frequently when UE moves. For implicit way, the UE performs RLM based on the activated TCI state of PDCCH, but clearly this does not work when SCG is deactivated. 
In our understanding, when SCG is deactivated, although it is reasonable to monitor the quality of PSCell, there is no significant gain by continuing RLM on PSCell. Similarly, there is no need to continue beam failure detection and beam failure recovery in this case.
Proposal 6: UE stops RLM and BFR on PSCell when SCG is deactivated. 
As indicated above, when SCG is deactivated, the UE may move outside the coverage of PSCell, if UE and network still maintain the UE context in the original PSCell, when triggers SCG resume, the SCG resume/activation procedure may fail as a consequence. To solve this problem, one alternative solution is to continue RRM measurement on PSCell and neighbour cells, and send measurement report to network when pre-configured condition is satisfied. However, for SN configured measurements, some may not for coverage based measurement (e.g. not for triggering PSCell change or SCell change), so from network point of view, whether UE shall continue all the SN configured measurements can be further discussed.
For measurement report, since the SCG transmission are suspended, UE can transmit the measurement report to SN via SRB1 or the MCG leg of split SRB1.  
Proposal 7: UE can continue SN configured RRM measurements. FFS on whether all SN configured measurements should be performed. 
Proposal 8: UE can send SN configured measurement report to network via SRB1 when SCG in deactivated state. 
 
4. Signalling aspect
SCG deactivation can be triggered when UE’s data rate is reduced. From network’s perspective, for a DC UE, if the PDCP anchor of all bearers are located in MN. MN is aware of the throughput, and decide whether to deactivate SCG based on the data rate. In addition, if UE is configured with SN terminated bearers, for those bearers with PDCP anchors at SN, the SN should also have the flexibility to trigger SCG deactivation when data rate is low. 
On the other hand, in case MN already deactivated the SCG, and then there is DL data arrives at SN PDCP, the SN should be allowed to trigger SCG activation procedure. Therefore, both MN and SN should be allowed to trigger SCG deactivation and activation procedure.  
Proposal 9: Both MN and SN can trigger SCG deactivation and activation.
Regarding the type of deactivation/activation command, both MAC CE and RRC signalling were proposed by companies in Rel-16, and MAC CE was proposed for lower latency. However, in our understanding, for either SCG deactivation or activation, the SN should be aware. Take SCG activation as an example, the SN may reconfigure SCG during this procedure, so it seems not necessary to do SCG resume with another independent MAC CE. In addition, for DC operation, UE has independent MCG MAC entity and SCG MAC entity, using MCG MAC CE to control SCG more or less breaks the existing principle. So, we propose to use RRC signalling for triggering SCG deactivation/activation.     
Proposal 10: SCG deactivation and activation are performed via RRC signalling.
Based on Proposal 10, for a RRC_CONNECTED UE, if network wants to deactivate the SCG due to low data rate requirement, the network can send a deactivation indication in DL RRC message (e.g. RRCReconfiguration). While for an RRC_INACTIVE UE who triggers RRC resume procedure, the Rel-16 spec already supports network to either restore or release the SCG context in RRC(Connection)Resume message. But if the network is not sure about the data requirement for this UE, the network may also want to suspend the SCG configuration, and activate the SCG afterwards. This can also be achieved by introducing the SCG deactivation indication in RRC(Connection)Resume message.
Proposal 11: SCG deactivation indication can be included in RRCReconfiguration and RRC(Connection)Resume.
The UE maintains different TAT timer for MCG and SCG, the TAT timer in SCG will expire when SCG is deactivated, and the UE is not required to keep uplink synchronization towards SCG. Therefore, when UE transmitted from SCG deactivated state to activated state, RACH procedure is always needed. This also implies that when activates the SCG, network must provide SN RRCReconfiguration including reconfiguraionWithSync configuration. 
Proposal 12: RACH procedure on PSCell is always required when SCG is transmitted from deactivated state to activated state. 
In addition, as proposed in P7/P8, in order to maintain validate SCG configuration, network should be allowed to perform RRC reconfiguration based on the received measurement results. For instance, triggering PSCell change or SCell change even if the SCG is in deactivated state. The benefit of doing so is to avoid SCG resume failure and minimize the latency of SCG activation. However, if data rate does not change in this case, the network may expect UE to keep SCG in deactivated state. Otherwise, network has to trigger “activate + deactivate” which is low efficient.  
Proposal 13: Network can trigger SN RRCReconfiguration (with or without reconfigurationWithSync) when SCG is deactivated. During this procedure, the UE can be configured to either activate the SCG or keep SCG in deactivated state.

5. Consideration on SCG bearer
Apart from above discussion, another aspect to be considered is whether to allow UE to be configured with SCG bearer when SCG is deactivated. Irrespective of the anchor of PDCP, (including MN terminated SCG bearer and SN terminated SCG bearer), if SCG bearer is not supported in this case, from network point of view, network is required to perform bearer type change before triggering SCG deactivation, or do bearer type change and SCG deactivation in the same RRC message. Moreover, during SCG resume, network may have to trigger another bearer type change procedure. 
In our understanding, if SCG deactivation procedure was initiated by SN due to low activity at SN side, it means there is no data transmission over SCG interface, then there is no big problem to keep the SCG bearer when deactivates SCG. And network can trigger SCG resume when DL arrives for that SCG bearer. If SCG deactivation procedure was triggered for other purpose (e.g. to temporarily reduce UE’s power consumption), then it is up to MN to move the bearer to MCG before deactivating the SCG. Therefore, we did not see big problem to support SCG bearer when SCG is deactivated.
Proposal 14: SCG bearer is supported when SCG is deactivated.
Based on proposal 14, during SCG deactivation state, if UL data arrives for a SCG bearer, the UE can also initiate SCG activation procedure, in order to minimize the data transmission delay, we think the UE can directly perform RACH procedure towards the PSCell. In addition, a new RRC message can be defined to inform SN that UE has triggered SCG activation procedure. After receiving this message, the network can start data reception and transmission.
Proposal 15: To accelerate SCG activation procedure, UE can trigger RACH towards PSCell when UL data arrives on SCG bearer.  

6. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1: For SCG deactivation/activation, BWP switching based solution has limitation in application, and it requires SN to expose the BWP configuration to MN.
[bookmark: _GoBack]Proposal 1: Network triggers SCG deactivation/activation by sending indication to UE, not by BWP switching on PSCell (i.e. dormant BWP is not introduced for PSCell).
Proposal 2: When SCG is deactivated, both PSCell and all SCG SCells are in deactivated state.
Proposal 3: UE maintains RRC_CONNECTED state when SCG is deactivated (i.e. no new RRC state is introduced).
Proposal 4: When SCG is deactivated, for PSCell, UE shall: 
· not transmit UL-SCH, DL-SCH on PSCell ;
· not monitor PDCCH on PSCell;
· not transmit PUCCH on PSCell;
· not transmit SRS on PSCell;
· not report CSI for PSCell
Proposal 5: For SCG SCells, UE follows legacy behaviour when SCG is deactivated (i.e. as SCell is deactivated). 
Proposal 6: UE stops RLM and BFR on PSCell when SCG is deactivated. 
Proposal 7: UE can continue SN configured RRM measurements. FFS on whether all SN configured measurements should be performed. 
Proposal 8: UE can send SN configured measurement report to network via SRB1 when SCG in deactivated state. 
Proposal 9: Both MN and SN can trigger SCG deactivation and activation.
Proposal 10: SCG deactivation and activation are performed via RRC signalling.
Proposal 11: SCG deactivation indication can be included in RRCReconfiguration and RRC(Connection)Resume.
Proposal 12: RACH procedure on PSCell is always required when SCG is transmitted from deactivated state to activated state. 
Proposal 13: Network can trigger SN RRCReconfiguration (with or without reconfigurationWithSync) when SCG is deactivated. During this procedure, the UE can be configured to either activate the SCG or keep SCG in deactivated state.
Proposal 14: SCG bearer is supported when SCG is deactivated.
Proposal 15: To accelerate SCG activation procedure, UE can trigger RACH towards PSCell when UL data arrives on SCG bearer.  
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