3GPP TSG-RAN WG2 Meeting #108	R2-1916157
Reno, USA, 18th – 22nd November 2019

Agenda Item	: 6.10.4.3	 (LTE_NR_DC_CA_enh-Core)
Source	: LG Electronics Inc.
Title	: Clarification of suspended SCG
Document for	: Discussion and Decision
1.	Introduction
In RAN2#107bis, the following agreements were made concerning suspension of the SCG [1] from the results of the email discussion [2].
	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.


[bookmark: _Toc476230925]2.	Discussion
2.1. Suspended SCG
In Rel-15 LTE, a dormant state has been introduced while a UE in RRC_CONNECTED to enable a faster transition to activate state. According to the specification [3], the dormant state is applicable to SCell. In contrast, a PSCell and PUCCH SCell are always be activated without entering the dormant state. In Rel-16 NR, it was agreed that the legacy dormant state (like Rel-15) would not be introduced, instead, RAN2 was agreed that a dormancy behavior (i.e. stops monitoring PDCCH) is introduced for NR SCell. Apart from dormancy behavior progress for MCG and/or SCG, RAN2 agreed that a UE supports a network-controlled suspension of the SCG and regarding behavior is FFS [2].
2.1. UE behavior for suspension
Since there was no discussion regarding suspension, it needs to be clarified what a suspended UE does. So, the first raised question is regarding “What is UE behavior and states (i.e. activated or deactivated) while a UE is suspended”. To reply to the raised question, firstly we may consider the dormancy behavior as a baseline since its objective is similar to suspension behavior which aims to achieve power-saving as well as signaling reduction gains. To achieve the same benefits, it is natural that we can guess that suspended behavior and states would be similar to dormancy behavior. Then, the second question is arisen regarding “From UE’s perspective, what is a difference between suspended behavior and dormancy behavior”. To reply to the question, we propose possible candidate options for suspended behavior and states on top of legacy dormancy behavior. For a simple description, we assume that suspended SCG is composed of one PSCell and one SCell in this contribution. Four options can be considered as below:
· Option 1: PSCell is activated with dormancy behavior and SCell is activated with dormancy behavior
· Option 2: PSCell is activated with dormancy behavior and SCell is deactivated without performing RRM measurement.
· Option 3: PSCell is activated with dormancy behavior without performing RRM and SCell is deactivated without performing RRM measurement.
· Option 4: PSCell is activated with dormancy behavior without performing RRM/RLM measurement and SCell is deactivated without performing RRM measurement.
According to option 1, a clear difference from the legacy dormancy behavior is that not only SCell but PSCell may set activated with dormancy behavior. Considering to option 1, it is beneficial that it has a small work impact to RAN2. However, if the suspension behavior is clarified just including the PSCell on top of dormancy behavior for SCell, it can be simply handled in on-going dormancy behavior progress. In regards to option 2, Both PCell and SCell may set activated with dormancy behavior as option 1. Moreover, an RRM measurement is not performed with the suspended PSCell. It is clear that option 2 has more power-saving gain than option 1. However, while a UE is suspended, additional SCell(s) addition or release would not be allowed since a UE does not perform the RRM measurement for serving and neighboring SCell(s).
According to option 3, Both PCell and SCell may set activated with dormancy behavior as option 2, but a UE does not perform RRM measurement for the suspended PSCell. Hence, it is obvious that option 3 can achieve more power gain compared to option 2 and 1. However, an SN change or release procedure seems not to be applied since the UE does not perform the RRM measurement relate to neighboring cells for candidate PSCell(s). In the case of option 4, a UE behavior is similar to option 3. On top of option 3, the UE does not perform not only measurement RRM but also PLM measurement for the suspended PCell. Hence, it is clear to achieve more power-saving gain compared to option 3 without performing the RLM measurement.
However, a latency for resumption may be increased when the radio/RLC condition of the suspended PSCell is poor. In specific, upon initiation of the SCG resumption, a latency of RACH procedure would be increased if the radio quality of the suspended PSCell is not good. Due to the absence of the RLF procedure, the UE does not declare the RLF promptly. In results, a latency to perform SCG failure recovery would occur.
[bookmark: _GoBack]Before discussing the suspended behavior based on the above options, firstly we need to decide whether SN change or release (or SCell addition/release) would be supported by a suspended UE. If we decide that the suspended UE does not support such that procedures, the gain of power-saving would be increased since the UE does not perform RLM/RRM measurement relate to support of SN change or release. However, a limitation reveals that a transition into suspension is applicable only while a UE is stationary due to maintaining good radio quality. If we assume that entering suspension is only applicable to the mentioned limited cases, it is reasonable to consider the suspended SCG either option 3 or 4 among the proposed options. Therefore, RAN2 needs to discuss how to clarify a UE behavior for suspended SCG.
Proposal 1: To clarify the suspended SCG behavior, legacy dormancy behavior can be considered as a baseline.
Proposal 2: If RAN2 agrees not to support SN change or release for suspended UE, then a necessity of RRM and RLM measurement on PSCell can be considered.
3.	Conclusion
In this contribution, we discussed the issue of clarification on suspended SCG. Based on the discussion, we have following proposals:
Proposal 1: To clarify the suspended SCG behavior, legacy dormancy behavior can be considered as a baseline.
Proposal 2: If RAN2 agrees not to support SN change or release for suspended UE, then a necessity of RRM and RLM measurement on PSCell can be considered.
4.	References
[1] RAN2#107bis, chair notes Chongqing, China.
[bookmark: _Hlk10618471][2] R2-1912880, email discussion [107#32][NR/DCCA] MCG SCell/SCG resume (Interdigital).
[3] TS 36.321
1

1
`
