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1. Introduction

The WI on Further Multi-RAT Dual-Connectivity enhancements was approved in [1]. The discussion on efficient SCG activation/deactivation was discussed in the last RAN4 meeting. Some progress and open issues are captured in the approved WF [2]. The related contents are duplicated as below, 
	· RAN4 are to discuss the potential RRM impacts due to efficient activation/de-activation mechanism for one SCG

· L3 RRM measurement on PSCell after SCG deactivation (Issue 3-1-1)

· what RRM measurements are needed for UE maintaining downlink synchronization to allow a quick transition from deactivated to active SCG state

· FFS: reporting requirements for deactivated PSCell
· FFS: measurement accuracy requirements for deactivated SCG
· The requirements of SCG activation/deactivation delay requirements (Issue 3-1-3)

· The requirements for RLM/BFD/BFR/beam management on deactivated PSCell, if RAN2 decides to do so (Issue 3-1-6)

· Any interruption requirements related to activation/deactivation of SCG (Issue 3-1-7)

· FFS: whether existing MCG measurement requirements apply for the MCG when the SCG is deactivated (Issue 3-1-2)
· FFS: Requirement for SCG deactivation delay requirement when one or more Scells in SCG are active or dormant (Issue 3-1-4)
· FFS: Additionally define minimum delay requirements for direct activation of SCG (Issue 3-1-5)
· FFS: Reduced physical layer processing delay for SCG activation use case (Issue 3-1-8)



This paper provides the further discussion on the efficient activation/de-activation mechanism for one SCG from RRM perspective.
2. Discussion
The motivation of SCG activation/deactivation is that SCG only needs to be configured to activated state during high data rate while taking the advantage of power saving upon switching to deactivated state during low data rate.
· RRM measurement on PSCell after SCG deactivation

It is a common understanding that RRM measurement is supposed to be performed on the deactivated PSCell. However whether the RRM measurement shall be relaxed or not is not determined in RAN2. For deactivated SCell, the relaxation on deactivated SCell due to measCycleSCell is achieved. Following the similar logic, as the PSCell is deactivated, to obtain power saving gain, it seems reasonable to relax RRM measurement on deactivated PSCell. In addition, as the mobility is mainly based on PCell rather than deactivated PSCell, the mobility performance can be ensured as well. As RAN2 is going to be further discuss this in the upcoming meeting. RAN4 can wait for the conclusion. 
Proposal 1: The relaxation on L3 measurement requirements (core) on deactivated PSCell can wait for RAN2 conclusion.
In the last meeting, the measurement accuracy on the deactivated PSCell was discussed. In our understanding, regardless whether measurement period relaxation is introduced or not, the measurement accuracy shall keep unchanged. The degradation on measurement accuracy will impact mobility performance in connected mode.

Proposal 2: The legacy measurement accuracy is supposed to be applied on deactivated PSCell.

-  SCG activation/deactivation delay 

As per the agreements achieved in RAN2, the SCG activation/deactivation command uses RRC reconfiguration at three scenarios: PSCell addition/change, RRC resume or HO. 
	· SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell addition/change, RRC resume or HO

· After the session closed, Samsung commented offline that the agreement 1 is not clear and its intention was as follows: 

· SCG activation state (activated/deactivated) can be configured at PSCell addition/change, RRC resume or HO.




For other cases, for example, due to network data rate fluctuation SCG is going to be activated/deactivated, it is not decided in RAN2 either RRC reconfiguration or MAC CE is used. From RRM point of view, using which kind of signalling has serious impact on defining SCG activation/deactivation delay. As there are only three meeting cycles left for core part of the WI, RAN4 hope RAN2 could provide some effective inputs on the message of SCG activation/deactivation command. 
Proposal 3: RAN4 ask RAN2 could provide some effective inputs on the message of SCG activation/deactivation command (RRC reconfiguration or MAC CE).

When UE received the command indicating SCG activation command, one key discussion is on whether RACH should be performed which is under discussion in RAN2. If RACH is needed, the PSCell activation delay shall consider the time waiting for PRACH. The procedure resembles the existing PSCell addition delay requirements (assuming RRC signalling is used for SCG activation). 
If there are some schemes which can omit RACH procedure, then UL timing alignment shall be always maintained during PSCell deactivation. Then the corresponding PSCell activation delay will be different with the RACH based scheme.
Proposal 4: For PSCell activation delay,

- If no RACH-less is allowed, assuming RRC signalling is used for SCG activation, PSCell activation delay can use legacy PSCell addition delay as baseline. 
- If RACH-less is allowed, PSCell activation delay needs further evaluation. RAN4 can wait for RAN2 conclusion.
In last meeting, certain view is “RAN4 will need to define requirement for SCG deactivation delay requirement when one or more Scells in SCG are active or dormant”. To define the SCG deactivation delay where SCG has multiple active/dormant SCells, two aspects need to be figured out:

(1) As we know when the target MN indicates SCG state as “deactivated”, the whole SCG including PSCell, active Scells and dormant Scells enters to deactivated state. 
	RAN2 #112e

· While the SCG is deactivated:

· there can be SCG SCells in deactivated state

· there cannot be SCG SCells in activated state

· it is FFS whether there can be SCells in SCG dormant state.

· FFS whether SCell can be added/reconfigured/released while the SCG is deactivated or this can be done only at SCG activation or after SCG activation.


Currently the SCell deactivation is based MAC CE. We don’t think in this case, the SCell deactivation can still be executed by MAC CE. The reasonable interpretation is when SCG is indicated as deactivated by RRC reconfiguration, it implicitly means all the SCells in the SCG are going to be deactivated by the same SCG deactivation signalling.
Proposal 5: When SCG is indicated as deactivated, it implicitly means all the SCells in the SCG are going to be deactivated by the same SCG deactivation signalling without explicitly indicating SCell state.
(2) As per existing Scell deactivation delay requirements, there is no difference between single Scell and multiple Scells deactivations. 
	8.3.8
SCell Deactivation Delay Requirement for Activated SCell with Multiple Downlink SCells
<Omit not related parts>
Upon receiving SCell deactivation command in slot n, the UE shall accomplish the deactivation actions for the SCell being deactivated within the same delay as specified in clause 8.3.3.
The starting point and the end-point of an interruption window on PCell or any activated SCell in MCG for NR standalone mode, or on PSCell or any activated SCell in SCG for EN-DC mode is same as single SCell activation requirement in clause 8.3.3.


Therefore when SCG is deactivated, the deactivation delay is the same for one active SCell or multiple SCells. And based on the aspect (1), the SCG deactivation means that PSCell and all activated SCells in the SCG are deactivated by one single RRC signalling. The SCG deactivation delay can reuse legacy PSCell release delay as a baseline.
Proposal 6: The SCG deactivation delay can reuse legacy PSCell release delay as a baseline.
To our knowledge, the discussion on the “SCG activation/deactivation signalling” and the “signalling relation between SCG deactivation and SCell deactivation” are not the top priority in RAN2 discussion. To speed up the progress on defining related requirements we suggest RAN4 sent an LS to RAN2 to ask related questions.
Proposal 7: It is suggested that RAN4 send an LS to RAN2 to ask questions about “SCG activation/deactivation signalling” and the “signalling relation between SCG deactivation and SCell deactivation”.
-  SCG activation/deactivation interruption 

The interruptions due to SCG activation/deactivation shall be defined. However the interruption length depends on RRC configuration or MAC CE. Therefore the requirements of SCG activation/deactivation interruption wait for the conclusion from RAN2.
Proposal 8: The requirements of SCG activation/deactivation interruption wait for the conclusion from RAN2.
- RLM on PSCell after SCG deactivation

Whether RLM is supported on deactivated PSCell is under discussion in RAN2. Upon SCG RLF, the UE could use the existing SCG failure reporting procedure, which can help network to handle the SCG immediately. On the other hand, other companies believe the network can be aware of SCG failure based on RRM measurement reporting, and in order to save UE power, it is better to not perform RLM on the PSCell.
Proposal 9: The requirements for RLM on deactivated PSCell wait for the conclusion from RAN2.
- BFD/BFR/beam management on PSCell after SCG deactivation

Whether BFD/BFR are supported on deactivated PSCell is under discussion in RAN2. Some companies think BFD/BFR/beam management can help UE maintain the DL timing synchronization and other companies propose not to support BFD/BFR/beam management because RRM measurement results is sufficient to evaluate the PSCell coverage. Therefore the requirements for BFD/BFR/beam management on deactivated PSCell are supposed to be specified if RAN2 decides to do so.
Proposal 10: The requirements for BFD/BFR/beam management on deactivated PSCell wait for the conclusion from RAN2
· Delay requirements for direct activation of SCG

In the last meeting, certain view is to additionally define minimum delay requirements for direct activation of SCG. Although RAN2 agreed that SCG RRC reconfiguration can select the SCG activation state as activated at PSCell addition/change, RRC resume or HO, it only means PSCell is activated at configuration. In our understanding other SCells are deactivated by default in the SCG. In R16, SCell can be also directly activated by RRC configuration. However this is legacy technology. Therefore we think there is no need to define additional delay requirements for direct activation of SCG.
Proposal 11: There is no need to define additional delay requirements for direct activation of SCG.
3. Conclusion
This contribution presents further discussion on the efficient activation/de-activation mechanism for one SCG from RRM perspective. Below we summarize our proposals:

Proposal 1: The relaxation on L3 measurement requirements (core) on deactivated PSCell can wait for RAN2 conclusion.
Proposal 2: The legacy measurement accuracy is supposed to be applied on deactivated PSCell.

Proposal 3: RAN4 ask RAN2 could provide some effective inputs on the message of SCG activation/deactivation command (RRC reconfiguration or MAC CE).

Proposal 4: For PSCell activation delay,

- If no RACH-less is allowed, assuming RRC signalling is used for SCG activation, PSCell activation delay can use legacy PSCell addition delay as baseline. 

- If RACH-less is allowed, PSCell activation delay needs further evaluation. RAN4 can wait for RAN2 conclusion.

Proposal 5: When SCG is indicated as deactivated, it implicitly means all the SCells in the SCG are going to be deactivated by the same SCG deactivation signalling without explicitly indicating SCell state..

Proposal 6: The SCG deactivation delay can reuse legacy PSCell release delay as a baseline.
Proposal 7: It is suggested that RAN4 send an LS to RAN2 to ask questions about “SCG activation/deactivation signalling” and the “signalling relation between SCG deactivation and SCell deactivation”.
Proposal 8: The requirements of SCG activation/deactivation interruption wait for the conclusion from RAN2.
Proposal 9: The requirements for RLM on deactivated PSCell wait for the conclusion from RAN2.
Proposal 10: The requirements for BFD/BFR/beam management on deactivated PSCell wait for the conclusion from RAN2
Proposal 11: There is no need to define additional delay requirements for direct activation of SCG.
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1. Overall Description:

RAN4 had some discussion on efficient activation/de-activation mechanism for one SCG. RAN4 decided to define the SCG activation/deactivation delay requirements. There are some questions RAN4 would like to ask RAN2,

Q1: As per the current agreements achieved in RAN2, the SCG activation/deactivation command uses RRC reconfiguration at three scenarios: PSCell addition/change, RRC resume or HO. 
	RAN2 agreements
· SCG RRC reconfiguration can select the SCG activation state (activated/deactivated) at PSCell addition/change, RRC resume or HO

· After the session closed, Samsung commented offline that the agreement 1 is not clear and its intention was as follows: 

· SCG activation state (activated/deactivated) can be configured at PSCell addition/change, RRC resume or HO.




For other cases, for example, due to network data rate/ resource utilization fluctuation ，a deactivated SCG is going to be activated or an activated SCG is going to be deactivated, RAN4 would like to know RRC reconfiguration or MAC CE is supposed to be used?
Q2: When the target MN indicates SCG state as “deactivated” by RRC reconfiguration or MAC CE (depending on the answer of Q1), does it implicitly means that the whole SCG including all active Scells are going to enter to deactivated state at the same time by the same signaling without explicitly indicating SCell state?
2. To RAN WG2 group. 

ACTION: 
RAN4 respectfully ask RAN2 to answer the above questions
3. Date of Next TSG-RAN WG4 Meetings:
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