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1. Introduction
In RAN2#107bis meeting[1], it was agreed:
	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.


This contribution provides further consideration on SCG suspension.
2. Discussion
Introducing SCG suspension is intend to achieve further UE power saving when there is no data transmission on SCG. Per our understanding, PDCCH monitoring on FR2 serving cell is the main contributor to UE power consumption. Further, due to the limited time for R16, we think it is reasonable to limit the scope to support only NR SCG suspension, i.e. only (NG)EN-DC and NR-DC.
Proposal 1. Decide whether all MR-DC types shall support SCG suspension. It is preferred to support only (NG)EN-DC, NR-DC in R16.
To implement suspension of NR SCG, there are at least two alternatives.
Alternative 1: PSCell in dormancy behavior, other SCG SCells are in dormancy or deactivated state
By transition PSCell in dormancy behavior, and other SCG SCells in dormancy or deactivated state, UE will not monitor PDCCH on the whole SCG. And because CSI measurement will continue for PSCell, delay for transition PSCell from dormancy is [network side signaling delay + RACH delay + BWP switching delay], assuming TA is not maintained. The network side delay involves inter-node message to trigger PSCell activation.
On the other side, dormancy behavior is designed only for SCell activation till now. There are additional issues to be considered if extend dormancy behavior solution to PSCell. For example, whether CSI reporting is needed. If it is needed, how to perform CSI reporting. if CSI reporting is needed and it is reported via MCG, specification efforts are needed for CSI reporting configuration and forwarding CSI reporting from MN to SN.
Alternative 2: PSCell in deactivated state, other SCG SCell are in dormancy or deactivated state
By transition PSCell to deactivated state, and other SCG SCells in dormancy or deactivated state, PDCCH monitoring is also not performed on the whole SCG. Comparing with alternative 1, more UE power saving will be achieved due to no CSI measurement and reporting for whole SCG.
Transition PSCell from deactivated to activated state requires larger delay comparing with alternative 1. According to previous discussion in fast SCell activation, R15 SCell activation delay ranges from dozens of ms to hundreds ms[5]. However, if temp RS solution is adopted for SCell activation, it can be applied here to reduce the PSCell activation delay. Thus the transition delay of this option is [Network side signaling delay + RACH delay + R15 SCell activation delay if temp RS is not adopted].
Following table summarizes the differences of alt1 and alt2. 
	
	Alt1. PSCell in dormancy behavior
	Alt2. PSCell in deactivated

	PDCCH monitoring
	No
	No

	CSI measurement
	Yes
	No

	Activation delay
	Network side signaling delay + RACH delay + BWP switching delay
	Network side signaling delay + RACH delay + 
R15 SCell activation delay if temp RS is not adopted

	(potential) Specification efforts on CSI reporting
	Inter-node CSI reporting forwarding
Inter-node cooperation for CSI reporting configuration,
Or, support PUCCH on cell in dormancy
	No


We can see pros and cons in both alternatives. RAN2 should first discuss which alternative is adopted for SCG suspension.
Proposal 2. Decide which alternative is adopted for SCG suspension:
Alternative 1: Transition PSCell to dormancy behavior
Alternative 2: Transition PSCell to deactivated state
Despite the differences, there are some common issues for these two alternatives.
Scenarios PSCell should be activated:
1. DL data arrival on SN terminated SCG bearer, SN terminated split bearer.
2. DL RRC message on SRB3, if it is configured, or split SRB, if configured.
3. DL data arrival on MN terminated SCG bearer, MN terminated split bearer.
4. UL data arrival on a SCG bearer or split bearer. UE initiate or request PSCell activation.
5. RRC reconfiguration involving physical layer configuration of PSCell or SCG SCell, e.g. PSCell change. SCG should be activated to verify the configuration.
6. MN RRM decision to activate PSCell, e.g. offload to SCG, or configure split bearer with PDCP duplication
Thus, MN, SN, and UE may initiate PSCell activation due to different reasons.
Proposal 3. Support SN initiated PSCell activation, MN initiate PSCell activation and UE initiated PSCell activation.
In email discussion[1], issue is raised whether UE perform RRM measurement, RLM for PSCell in suspended state. Per our understanding, RRM measurement is helpful for UE mobility. Network can reconfigure SCG or release SCG based on the measurement report even when SCG is suspended. RLM is also helpful to avoid SCG invalid due to mobility or signal quality.
Proposal 4. RRM measurement and RLM are supported for suspended SCG.
The main difference between PSCell in dormancy and PSCell in deactivated state is whether UE perform CSI measurement and CSI reporting. If PSCell in dormancy behavior (alternative 1) is adopted for SCG suspension, we should decide whether CSI reporting is needed for PSCell in dormancy behavior. Per our understanding, the main delay component in SCell activation is the delay for ACG and time/frequency synchronization. As long as CSI measurement is performed on PSCell, this part delay can be eliminated even CSI reporting is not performed. 
Observation 1. Main component of transition delay can be eliminated by keeping CSI measurement. Keeping CSI reporting is mainly for beam management when SCG is suspended.
On the other hand, someone thinks CSI reporting is helpful for beam management. To support CSI reporting for suspended SCG, there are two options:
Option1: CSI reporting via MCG. This options requires MN and SN cooperation in CSI reporting configuration, i.e. configure CSI reporting resources for CSI measurement on SCG serving cell. Forwarding of CSI reporting from MN to SN also needs to be supported. But it is unclear whether CSI reporting is valid after the forwarding delay.
Option2: CSI reporting via SCG. In our company contribution “On SCell dormancy behavior”, we propose to support PUCCH transmission on serving cell in dormancy behavior. With this option, no extra specification effort is needed, i.e. CSI reporting configuration and reporting are the same as if SCG is not suspended.
We can see both options have impact on specification complexity. Thus we propose:
Proposal 5. If PSCell in dormancy is adopted, discuss whether CSI reporting is needed for suspended SCG, taking the impact on activation delay and specification complexity into consideration.
3. Summary
Observation 1. Main component of transition delay can be eliminated by keeping CSI measurement. Keeping CSI reporting is mainly for beam management when SCG is suspended.
Proposal 1. Decide whether all MR-DC types shall support SCG suspension. It is preferred to support only (NG)EN-DC, NR-DC in R16.
Proposal 2. Decide which alternative is adopted for SCG suspension:
Alternative 1: Transition PSCell to dormancy behavior
Alternative 2: Transition PSCell to deactivated state
Proposal 3. Support SN initiated PSCell activation, MN initiate PSCell activation and UE initiated PSCell activation.
Proposal 4. RRM measurement and RLM are supported for suspended SCG.
Proposal 5. If PSCell in dormancy is adopted, discuss whether CSI reporting is needed for suspended SCG, taking the impact on activation delay and specification complexity into consideration.
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