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1 Introduction
A new WID “Further Multi-RAT Dual-Connectivity enhancements” was approved in Rel-17 [1] , and as one objective in WID, the scope of efficient activation/de-activation mechanism is as follow :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 the last RAN2 meeting, the efficient activation/deactivation mechanism was discussed, and the following still need to be studied:
· FFS how signalling and inter-node interaction works at activation deactivation (e.g. MN triggered, SN triggered, UE triggered, signalling mechanism, which node is in control etc)
· FFS if for deactived SCG, the UE stop monitoring PDCCH for PSCell and SCells of the SCG
· FFS if For the PSCell in deactivated SCG, the UE performs CSI/RRM measurement and report; AGC; beam management; RLM
The intention of this contribution is to clarify the definition of the suspended SCG, and give some analysis on the UE behaviour for suspended SCG.
2 Discussion
2.1 Suspended SCG
As we know, the intention of SCG is to improve the user’s throughput and experience. In order to adopt the variation of the traffic, it is need to support the quick removal and addition operation for SCG. As per RAN4 requirements, at least 79ms latency for PSCell addition in EN-DC is required to recover the NR PSCell even if PSCell is known in FR1. And this latency value may be greater in practical network. To respond to the rapid changes of traffic, the SN release and addition process have to be performed frequently. Therefore, the existing SCG release and addition solutions need to be improved in Rel-17. 
Observation 1: Given that the unaccepted latency and significant overhead, the existing SCG release and addition solutions need to be improved in Rel-17.
In order to reduce the latency of reactivation and the power consumption of the SCG, the concept of dormancy SCell was introduced in Rel-16. In case Scell enters dormant state, the UE shall stops monitoring PDCCH but continues other activities such as CSI measurements, AGC and beam management. To further reduce the power consumption and achieve fast offloading, the suspended SCG was introduced in Rel-16. However, due to lack of time in Rel-16, the details was still FFS. In our understanding, due to the difference between dormancy Scell and suspend SCG, it is hard to extend the SCell dormancy in Rel-16 to support SCG suspension. 
Proposal 1: The suspended SCG mainly focus on the behaviour of both PSCell and SCells, and the details need to be further discussed. 
2.2 UE behaviour
Compared with the SCell dormancy behaviour, the suspended SCG should focus on the behaviour of the PSCell and SCells. Specifically, for SCells in suspended SCG, we could maintain the dormant behaviour as the baseline. Therefore, we will pay more attention to the behaviour of PSCell in suspended SCG. 
According to the UE power consumption model in table 1 agreed in RAN1, it is obvious that the PDCCH monitoring and PDSCH receiving are major sources of power consumption. Therefore, in order to reduce the power consumption, it makes sense to stop PDCCH monitoring and PDSCH receiving on PSCell in case SCG is suspended.
Proposal 2: In case SCG is suspended, UE will not perform PDCCH monitoring on PSCell to save power consumption.
Table 1 RAN1 agreed UE power consumption model in FR1
	Power State
	Characteristics
	Relative Power 

	Deep Sleep
	Time interval for the sleep should be larger than the total transition time entering and leaving this state. Accurate timing may not be maintained.
	1 
(Optional: 0.5)

	Light Sleep
	Time interval for the sleep should be larger than the total transition time entering and leaving this state. 
	20

	Micro sleep
	Immediate transition is assumed for power saving study purpose from or to a non-sleep state
	45

	PDCCH-only
	No PDSCH and same-slot scheduling; this includes time for PDCCH decoding and any micro-sleep within the slot. 
	100

	SSB or 
CSI-RS proc.
	SSB can be used for fine time-frequency sync. and RSRP measurement of the serving/camping cell. TRS is the considered CSI-RS for sync. FFS the power scaling for processing other configurations of CSI-RS.
	100

	PDCCH + PDSCH
	PDCCH + PDSCH. ACK/NACK in long PUCCH is modeled by UL power state. 
	300 



In SCG suspension state, UE still need to perform RRM measurements on SCG serving and neighbour cells. In order to support the mobility, given that the UE could move away from the PSCell coverage when SCG is suspended, to maintain the UE context in the original PSCell will result in the failure in activate/resume the suspended SCG. To avoid it, UE shall continue to perfrom RRM measurement on PSCell and neighbour cells, and possibly transmit measurement reports (via MN when the SCG is suspended). However, for a stationary or low mobility UE, the requirement of RRM measurement could be relaxed to reduce power consumption. For RRM measurement relaxation mechanisms, some conclusions in Rel-17 RAN2 UE power saving WI scope can be also appliedin in efficient SCG activation/deactivation. 
Proposal 3: The RRM measurement relaxation need to be considered in some cases and the details need to be further studied. 
UE performs RLM on a serving cell to detect the downlink radio link quality based on the RLM reference signal, which can be SSB or CSI-RS. Once the RLF is detected, the network will trigger the recovery procedure or remove the UE to another PSCell. The UE should perform RLM on PSCell even if the SCG is suspended. Given that RLM measurements consume the UE power, a RLM relaxation mechanism is need to be studied, which is similar to RRM measurements [4]. 
Proposal 4: UE should perform RLM measurement on PSCell and a RLM relaxation mechanism need to be further studied. 
As mentioned above, the suspension of NR SCG is introduced to reduce the power consumption while achieving a fast re-activation of SCG. According to TS 38.133 [5], if UE receives the activation command in slot n, it shall complete the activation at latest by slot n + THARQ + Tactivation_time + TCSI_Reporting. As shown in Fig.1, the THARQ includes the part k0, k1 and A, the Tactivation_time includes the part B-G, and TCSI_Reporting indicates the part H. We can see that, the main delay of SCell activation comes from Tactivation_time, which includes time/frequency synchronization time, AGC adjustment, cell detection (for unknown SCell) and L1-RSRP measurement with beam management and reporting (for FR2) [6]. According to RAN1, Tactivation_time is caused by acquiring SSB to perform time/frequency synchronization and AGC adjustment [7]. If the UE keeps CSI measurement, the synchronization and AGC will be maintained. At this time, if the activation procedure is triggered, UE will not need to acquire the next SSB occasion, and the main part delay, Tactivation_time, will be reduce [8]. Therefore, CSI measurements should be supported to reduce the activation latency. 
Proposal 5: CSI measurements should be supported to reduce the activation latency. 

Figure 1: illustration of NR SCell activation latency
3 	Conclusions
The paper discusses the definition and the UE behaviour of the suspended SCG, and the observations and proposals are given as below. 
Observation 1: Given that the unaccepted latency and significant overhead, the existing SCG release and addition solutions need to be improved in Rel-17.
Observation 2: For dormant SCells, the UE stops monitoring PDCCH but continues other activities such as CSI measurements, AGC and beam management.
Proposal 1: The suspended SCG mainly focus on the behaviour of both PSCell and SCells, and the details need to be further discussed. 
Proposal 2: When SCG is suspended, UE will not perform PDCCH monitoring on PSCell to save power consumption.
Proposal 3: The RRM measurement relaxation need to be considered in some cases and the details need to be further studied.  
Proposal 4: UE should perform RLM measurement on PSCell and a RLM relaxation mechanism need to be further studied. 
[bookmark: _GoBack]Proposal 5: CSI measurements should be supported to reduce the activation latency.
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