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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
At the RAN2#107bis meeting, WI on Multi-RAT Dual-Connectivity and Carrier Aggregation enhancements has the following agreements [1]:
	R2 assumes the following (can be slightly modified due to progress on Scell dormancy): 
· The UE supports network-controlled suspension of the SCG in RRC_CONNECTED.
· UE behaviour for a suspended SCG is FFS. 
· The UE supports at most one SCG configuration, suspended or not suspended, in Rel16. 
· In RRC_CONNECTED upon addition of the SCG, the SCG can be either suspended or not suspended by configuration


In the meeting, ‘dormancy’ behaviour is introduced for NR SCell, i.e., the UE stops monitoring PDCCH on SCell but continue performing CSI measurements, AGC and beam management, if configured. And the following agreements have been made in RAN1#98bis:
	Agreements:
· For the L1 based Scell dormancy indication sent on primary cell within active time
· UE is configured with at least two BWPs for an Scell
· The explicit information field in DCI indicates switching to/from dormant BWP configured for the Scell
· FFS definition of dormant BWP
· FFS whether or not to the same BWP switching delay to the non-dormant to dormant transition delay
· Note: Rel15 behavior for case when 1BWP is configured for the Scell (i.e., no dormancy indication for that Scell)



	[bookmark: OLE_LINK6]Agreements:
· For the L1 based Scell dormancy indication sent on primary cell outside active time in WUS PDCCH
· The explicit information field in DCI is a bitmap with up to X1 bits and 1 bit per group of configured Scells
· Each Scell group can have one/multiple Scells and up to X1 Scell groups are configured via RRC. 
· The Scell group configuration is independent from the Scell group configuration for dormancy indication within active time (if supported) 
· X1 = [5]
· Note: X1 is upper bound.
· Note: Number of bits used for explicit information field in WUS PDCCH is based on configuration


According to RAN1#98bis agreements, a BWP framework is utilized, in which UE performs dormancy-like behaviour upon switching to the dormant BWP of the SCell. In this contribution, we discuss the UE behaviour for a suspended SCG.
2. [bookmark: OLE_LINK98][bookmark: OLE_LINK99]Discussion
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK1][bookmark: OLE_LINK2]UE behaviour for a suspended SCG may include two parts: UE behaviour for PSCell and UE behaviour for the SCells of the suspended SCG, respectively.
2.1 UE behaviour for PSCell of the suspended SCG
[bookmark: OLE_LINK5]According to the email discussion [2], UE behavior for the PSCell upon SCG suspended should consider the following two alternatives: 
Alt1: PSCell should be in the deactivated state when SCG is suspended; 
Alt2: PSCell should be in the activated state with a dormant BWP when SCG is suspended.
If the SCell dormancy-like behavior is allowed for PSCell, then there is at least one serving cell that can support fast cell activation to reduce the latency of starting data transmission. Since that there is only one PSCell in a SCG, the power consumption referred to PSCell with dormancy-like behavior seems to be accepted. Alt2 can be regarded as a compromise solution to trade off the latency and the power consumption.
Observation1: As a compromise solution, SCell dormancy-like behavior should be introduced for PSCell when SCG is suspended, to trade off the latency and the power consumption.
Proposal 1：To suspend SCG, UE is instructed to switch from active BWP with PDCCH/PDSCH configuration to dormant BWP on PSCell.
During the period of suspension, we believe that UE has no data transmission and reception on the SCG. It makes sense to stop the timeAlignmentTimer to avoid the signalling required to keep the UL synchronization. As a result, it leads to the release of SRS and PUCCH and the clearance of any configured downlink assignments and uplink grants. Thus, there is no SRS/PUCCH/UL-SCH transmission on the SCG.
Proposal 2: When SCG is suspended, timeAlignmentTimer is stopped, and no SRS/PUCCH/UL-SCH transmission on the SCG.
Allow the UE to perform PRACH transmission on a dormant BWP on PSCell, will lead to UE monitoring PDCCH on the dormant BWP for RAR reception. Such a behavior cannot align with the agreement that UE does not monitor the PDCCH on dormant BWP. Hence, we propose:
Proposal 3: When SCG is suspended, there is no PRACH transmission on the PSCell.
If Proposal 2 is agreed, it is not feasible to report CSI on SCG since there is no PUCCH transmission on the SCG. 
Proposal 4: When SCG is suspended, SCG CSI report is not performed. 
Besides, since that SCG may experience blocking during this period, performing RLM on PSCell enables the detection of S-RLF, if necessary. However, performing RLM on PSCell will cause more power consumption in the case of that the radio link quality of PSCell is still stable. In our outstanding, whether or not the UE perform RLM can be further left to network implementation, i.e., UE will perform RLM when the associated RLM-RS is configured by the network for the dormant BWP of the PSCell.
Proposal 5: During the period of suspension, whether or not the UE perform RLM on the PSCell can be further left to network implementation, i.e., UE only performs RLM when the associated RLM-RS is configured by the network for the dormant BWP of the PSCell.
2.2 UE behaviour for SCells of the suspended SCG
In the email discussion [2], many companies provided their solutions about the UE behaviour for the SCells of the suspended SCG, and the solutions can conclude as the following three alternatives:
Alt1: The SCells of the suspended SCG should be configured as deactivated state. 
Alt2: The UE behaviour for the SCells of the suspended SCG should be aligned with SCell dormancy-like behaviour.
Alt3: A combination of above two, i.e., part of SCells will be configured in the deactivated, while the other will be configured with the dormancy-like behaviour.
Table 1: Pros. And Cons. Of three Alts.
	Alt
	Pros.
	Cons.

	Alt1
	If UE is re-active after a long time, the SCells of the suspended SCG are configured as deactivated state, can be regarded as the most power saving way.
	When UE busty traffic occurs, the latency of state transition from deactivated to activated is unbearable for some special traffic type which has the requirement of high data transmission rate and quick starting. 

	Alt2
	1) When UE busty traffic occurs, fast SCell activation is enabled to support UE scheduling as quickly as possible. 
2) When no data traffic is expected to be sent in SCG only for a short duration, the power consumption of allowing the SCells of the SCG in the dormancy behaviour may be acceptable.
	If UE has low data rate requirement for a long time, keeping all SCells of the suspended SCG may be useless and further waste UE power, especially in FR2. 

	Alt3
	As a compromise solution of latency and power consumption requirement. Besides, it can provide more flexibility to support DC working in different traffic scenarios. 
	



It can be seen from the Table 1, both Alt1 and Alt2 have shortcomings in some cases. Alt3 can provide more flexibility to support DC working in different traffic scenarios. Therefore, we propose:
Proposal 6: When SCG is suspended, part of SCells can be configured in deactivated state, while the other part can be configured in activated state with the dormant BWP.
If the SCell was activated, UE sets the SCell in the deactivated or dormancy-like behaviour according to the network configuration, otherwise, UE does not change the SCell state.
Proposal 7: If the SCell was activated, UE sets the SCell in the deactivated or dormancy-like behaviour according to the network configuration, otherwise, UE does not change the SCell state.
When SCG is suspended, PSCell works on the dormancy-like behaviour. For the SCells configured with dormant BWP, since that UE does not monitor PUCCH on both PSCell and SCells, uplink synchronization cannot be obtained, and thus there is no SRS/PUCCH/UL-SCH/PRACH transmission on the SCell. During the period of suspension, UE behaviour of the SCell follows SCell is the same as the UE behaviour of PSCell, except not performing RLM.
Proposal 8: During the period of suspension, UE behaviour of the SCell is the same as the UE behaviour of PSCell, except not performing RLM.
2.3 Out of the suspended SCG 
How to leave the SCG suspended state when data traffic arrives on the SCG should be further considered. According to the RAN1#98bis agreement, the transition from/to dormant BWP is indicated by DCI by UE monitoring PDCCH on the primary cell. However, UE does not monitor PDCCH on both PSCell and SCells during the period of SCG suspension. Thus, leaving the SCG suspended state may be considered through RRC signalling from MN. 
Proposal 9: MN can indicate UE to leave the SCG suspended state via RRC signalling.
An example of leaving the SCG suspended state procedure for a UE already in RRC_CONNECTED with an MN is given in Figure 1.


 
Figure1: Leaving the SCG suspended state procedure when UE has data to transmit/receive on the SCG.
· Step 1a: When UE has data to transmit on the SCG, UE sends RRC message to MN, which is a re-activated notification referred to SCG. or
· Step 1b: When DL data traffic arrives at SN that towards to the UE, SN sends an activity notification to the MN to report user plane activity.
· Step 2: MN indicates UE to switch to the active BWP on the PSCell and SCells via RRCReconfiguration message.
· Step 3: UE switches to the active BWP on the PSCell and SCells and then performs the random access procedure towards the SCG.
For MN terminated SCG bearer, since that DL data traffic of SCG arrives at MN, MN can directly indicate UE to perform BWP switch, and then performs the random access procedure towards the SCG.
Proposal 10: Upon UE has data to transmit/receive on the SCG during the period of SCG suspension, UE can switch from dormant BWP to active BWP according to the received RRCReconfiguration message from MN, and then performs PRACH towards to the SCG.
Proposal 11：For MN terminated SCG bearer and split bearer, since that DL data traffic of SCG arrives at MN, MN can directly indicate UE to perform BWP switch, and then performs the random access procedure towards the SCG.
3. Conclusion
In this contribution, we discuss the UE behaviour for a suspended SCG, and have the following observations and proposals:
Observation1: As a compromise solution, SCell dormancy-like behavior should be introduced for PSCell when SCG is suspended, to trade off the latency and the power consumption.
Proposal 1：To suspend SCG, UE is instructed to switch from active BWP with PDCCH/PDSCH configuration to dormant BWP on PSCell.
Proposal 2: When SCG is suspended, timeAlignmentTimer is stopped, and no SRS/PUCCH/UL-SCH transmission on the SCG.
Proposal 3: When SCG is suspended, there is no PRACH transmission on the PSCell.
Proposal 4: When SCG is suspended, SCG CSI report is not performed. 
Proposal 5: During the period of suspension, whether or not the UE perform RLM on the PSCell can be further left to network implementation, i.e., UE only performs RLM when the associated RLM-RS is configured by the network for the dormant BWP of the PSCell.
Proposal 6: When SCG is suspended, part of SCells can be configured in deactivated state, while the other part can be configured in activated state with the dormant BWP.
Proposal 7: If the SCell was activated, UE sets the SCell in the deactivated or dormancy-like behaviour according to the network configuration, otherwise, UE does not change the SCell state.
Proposal 8: During the period of suspension, UE behaviour of the SCell is the same as the UE behaviour of PSCell, except not performing RLM.
Proposal 9: MN can indicate UE to leave the SCG suspended state via RRC signalling.
Proposal 10: Upon UE has data to transmit/receive on the SCG during the period of SCG suspension, UE can switch from dormant BWP to active BWP according to the received RRCReconfiguration message from MN, and then performs PRACH towards to the SCG.
Proposal 11：For MN terminated SCG bearer and split bearer, since that DL data traffic of SCG arrives at MN, MN can directly indicate UE to perform BWP switch, and then performs the random access procedure towards the SCG.
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