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1. Introduction
The WID “Revised WID on Further Multi-RAT Dual-Connectivity enhancements” was approved at RAN#88e [1], of which the objectives are as follows:
	The objective of this work item is to specify enhancements to MR-DC related scenarios. At least the following topics should be considered in the work:
1. 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

1. Support of conditional PSCell change/addition [RAN2,RAN3, RAN4]
· support scenarios which are not addressed in Rel-16 NR mobility WI


[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, we provide our analyses on support of efficient activation/de-activation mechanism for one SCG and SCells.
2. Background
Firstly we reviews the discussion on the SCG activation/de-activation mechanisms in Rel-16 eDCCA. In Rel-16, SCG suspension was supported by many companies as it was considered suitable for burst traffic. That is, 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.
RAN2 discussed SCG suspension in RAN2#107bis and the following agreements were made:
	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.


Then in RAN2#108 meeting, it was agreed to not progress SCG suspension in Rel-16 due to lack of time.
	R2 suggest to not progress this objective further in Rel-16


Therefore we can use these Rel-16 agreements as starting point in Rel-17 discussion.
In the last meeting, RAN2 has discussed the SCG deactivation and activation and got the following FFS aspects:
	· 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


Observation 1: RAN2 Release 16 agreements and Rel-17 progress can be used as the starting point for RAN3 Rel-17 SCG activation/de-activation discussion.
Note that according to the WID, the support for one SCG applies to (NG)EN-DC, and NR-DC, therefore RAN3 needs to consider these MR-DC scenarios during the discussion of  SCG activation/de-activation discussion.
Observation 2: RAN3 discussion of SCG activation/de-activation discussion need to cover (NG)EN-DC and NR-DC.
In the last meeting, RAN1 has discussed the efficient SCell activation/de-activation mechanism and has some agreements. From our understanding and according to the scope of WID, there is no RAN3 impact to support the efficient SCell activation/de-activation mechanism, it is not needed to discuss this topic in RAN3.
Observation 3: there is no need to discuss the support of efficient SCell activation/de-activation mechanism in RAN3.
3. Discussion
3.1 Which node to make the decision on SCG deactivation/activation
As the data cannot be transmitted via deactivated SCG, the network should decide whether to deactivate the SCG based on e.g. the data transmission requirements and the potential power consumption requirements on the SCG. We will discuss it based on the bearer types, i.e. there are several bearer types using SCG, including MN terminated split bearer, MN terminated SCG bearer, SN terminated split bearer, and SN terminated SCG bearer. Note that the MN terminated MCG bearer and SN terminated MCG bearer are not relevant to this discussion.
· For the MN terminated split bearer and MN terminated SCG bearer
For DL data, the MN receives the DL data from the CN, it knows whether the DL data should be forwarded to the SN, and it knows whether there is any DL data buffered in the SCG according to the downlink data delivery status from the SN (e.g. the final frame indication in the downlink data delivery statues) or according to the inactive indication in the activity notification from the SN. For UL data, the MN knows whether there is any UL data buffered in the SCG according to the downlink data delivery status from the SN (e.g. the final frame indication in the downlink data delivery statues) or according to the inactive indication in the activity notification from the SN. With knowing the status of both DL and UL data, the MN can make decision on whether to deactivate the SCG. 
On the other hand, if the SN makes decision to deactivate the SCG, the MN may forward some DL data to the SN just before receiving the deactivation information from the SN. In this case, the MN needs to recover these DL data, or the SN needs to send the data back to the MN, or the SN needs to reactivate the SCG. Therefore we think it should be the MN to make the decision on whether to deactivate the SCG.
When there is new DL data from the CN, the MN will firstly receive these data. For UL data, the MN can know the arriving of UL data according to the assistance information from the UE or know there is many UL data transmission according to the transmission of MCG bearer in the MN terminated split bearer case. Therefore MN can decide to activate the SCG. And also we think it should be the same node to decide whether to deactivate/activate the SCG. Therefore we think it should also be the MN to make the decision on whether to activate the SCG.
Observation 4: for the MN terminated split/SCG bearers, only the MN can make the decision on whether to activate/deactivate the SCG.
· For the SN terminated split bearer and SN terminated SCG bearer
Same to the above discussions, for the SN terminated split bearer and SN terminated SCG bearer, as the SN knows whether there are DL data are being or to be transmitted, and the SN also can trigger to activate the SCG after receiving the DL data or receiving the assistance information of arriving the UL data from UE.  
Different with the MN terminated bearers, the Activity Notification procedure can be used to report user plane activity within SN resources, therefore for SN terminated split/SCG bearers, the MN also can decide to deactivate/activate the SCG for these two bearers based on the inactive/reactivated indication in the activity notification from the SN. 
Observation 5: for the SN terminated split/SCG bearers, MN also can make the decision on whether to activate/deactivate the SCG.
Considering that all the bearer types may be existed in the network, based on the above observations, it should be the MN to make the decision on deactivate/activate the SCG.
Proposal 1: MN makes decision on deactivate/activate the SCG.
As discussed above, for SN terminated split/SCG bearer, the SN may trigger the SCG activation/deactivation, i.e. the SN may send request towards the MN, to assist the MN to make the final decision. it is needed for RAN3 to further discuss if it is needed to also allow the SN to make the decision on deactivate/activate the SCG, especially for the SN terminated split/SCG bearers.
Proposal 2: further discuss if it is needed to allow the SN to trigger the SCG activation/deactivation, i.e. by sending request towards the MN, to assist the MN to make the final decision.
3.2 How to support SCG deactivation/activation
In R15&16, RAN3 introduced the Lower Layer presence status change IE in the X2AP: SGNB MODIFICATION REQUEST message, XnAP: S-NODE MODIFICATION REQUEST message and F1AP: UE CONTEXT MODIFICATION REQUEST message, for the RRC_INACTIVE and RRC_IDLE with a suspended RRC connection. For these two cases, the SN will not continue performing the mobility control of UE.
Considering that the UE may moves out of the coverage of the PSCell after the network deactivates the SCG, if the mobility control is not performed by the SN, the network may end up with activating an invalid SCG while actually other resources should be allocated instead, e.g. MCG SCells, this may happen frequently in FR1+FR2 DC case. Therefore we think that the mobility control of the UE should be kept by the SN in case of SCG deactivation.
In our understanding, if RAN3 reuse these existing values of the Lower Layer presence status change IE, the SN will not able to distinguish whether the UE will in RRC_INACTIVE/RRC_IDLE with a suspended RRC connection, or in RRC_CONNECTED with deactivated SCG. 
Observation 6: MN needs to indicate to the SN whether the UE will in RRC_INACTIVE/RRC_IDLE with a suspended RRC connection, or in RRC_CONNECTED with deactivated SCG. 
According to the RAN2 agreements in R16, the network can configure to deactivate or activate the SCG upon addition of the SCG (although the word “suspend” was used during Rel-16 discussion). To support this, it is needed for the MN to indicate to SN in the XnAP: S-NODE ADDITION REQUEST message, X2AP: SGNB ADDITION REQUEST message, F1AP: UE CONTEXT SETUP REQUEST message, and the E1AP: BEARER CONTEXT SETUP REQUEST message.
Observation 7: MN needs to indicate to the SN whether to activated or deactivated SCG during SN addition procedure, i.e. add indication in the XnAP: S-NODE ADDITION REQUEST message, X2AP: SGNB ADDITION REQUEST message, F1AP: UE CONTEXT SETUP REQUEST message, and the E1AP: BEARER CONTEXT SETUP REQUEST message.
To support observation 6 and 7, there are two options:
· Option 1: reuse the existing Lower Layer presence status change IE 
· Option 2: introduce a new IE (e.g. named as SCG status IE) 
Table 1, comparison of Option 1 and Option 2
	Option 1: reuse the existing Lower Layer presence status change IE
	Option 2: introduce a new IE (e.g. named as SCG status IE) 

	Extend the existing Lower Layer presence status change IE with new code points (e.g. activate SCG, deactivate SCG, resume lower layers with deactivated SCG, re-establish lower layers with deactivated SCG)
	Define a new IE with code points (activate, deactivate)

	Introduce the Lower Layer presence status change IE in:
XnAP: S-NODE ADDITION REQUEST 
X2AP: SGNB ADDITION REQUEST 
F1AP: UE CONTEXT SETUP REQUEST
E1AP: BEARER CONTEXT SETUP REQUEST and BEARER CONTEXT MODIFICATION REQUEST
	Introduce the new IE in 
XnAP: S-NODE ADDITION REQUEST and S-NODE MODIFICATION REQUEST
X2AP: SGNB ADDITION REQUEST and SGNB MODIFICATION REQUEST
F1AP: UE CONTEXT SETUP REQUEST and UE CONTEXT MODIFICATION REQUEST
E1AP: BEARER CONTEXT SETUP REQUEST and BEARER CONTEXT MODIFICATION REQUEST

	Clarify that the existing code point “resume lower layers” means resume lower layers with activated SCG
Clarify that the existing code point “re-establish lower layers” means re-establish lower layers with activated SCG
	N/A

	Clarify that the existing code points “release lower layers, re-establish lower layers, suspend lower layers, resume lower layers” and new code points “resume lower layers with deactivated SCG, re-establish lower layers with deactivated SCG)” shall not be included in SN addition related messages.
	Clarify that the new IE is ignored in case “release lower layers” or “suspend lower layers” are set in Lower Layer presence status change IE. 



Based on the comparison, option 2 supports the observation 6 and 7 in a simpler way, therefore it is proposed to selected as the way forward.
Proposal 3: Introduce a new IE (e.g. named as SCG status IE) with code points (activate, deactivate), in the following messages:
· XnAP: S-NODE ADDITION REQUEST and S-NODE MODIFICATION REQUEST
· X2AP: SGNB ADDITION REQUEST and SGNB MODIFICATION REQUEST
· F1AP: UE CONTEXT SETUP REQUEST and UE CONTEXT MODIFICATION REQUEST
· E1AP: BEARER CONTEXT SETUP REQUEST and BEARER CONTEXT MODIFICATION REQUEST
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Based on the discussion in this paper, we got the following observations and proposals:
Observation 1: RAN2 Release 16 agreements and Rel-17 progress can be used as the starting point for RAN3 Rel-17 SCG activation/de-activation discussion.
Observation 2: RAN3 discussion of SCG activation/de-activation discussion need to cover (NG)EN-DC and NR-DC.
Observation 3: there is no need to discuss the support of efficient SCell activation/de-activation mechanism in RAN3.
Observation 4: for the MN terminated split/SCG bearers, only the MN can make the decision on whether to activate/deactivate the SCG.
Observation 5: for the SN terminated split/SCG bearers, MN also can make the decision on whether to activate/deactivate the SCG.
Observation 6: MN needs to indicate to the SN whether the UE will in RRC_INACTIVE/RRC_IDLE with a suspended RRC connection, or in RRC_CONNECTED with deactivated SCG. 
Observation 7: MN needs to indicate to the SN whether to activated or deactivated SCG during SN addition procedure, i.e. add indication in the XnAP: S-NODE ADDITION REQUEST message, X2AP: SGNB ADDITION REQUEST message, F1AP: UE CONTEXT SETUP REQUEST message, and the E1AP: BEARER CONTEXT SETUP REQUEST message.
Proposal 1: MN makes decision on deactivate/activate the SCG.
Proposal 2: Further discuss if it is needed to allow the SN to trigger the SCG activation/deactivation, i.e. by sending request towards the MN, to assist the MN to make the final decision.
Proposal 3: Introduce a new IE (e.g. named as SCG status IE) with code points (activate, deactivate), in the following messages:
· XnAP: S-NODE ADDITION REQUEST and S-NODE MODIFICATION REQUEST
· X2AP: SGNB ADDITION REQUEST and SGNB MODIFICATION REQUEST
· F1AP: UE CONTEXT SETUP REQUEST and UE CONTEXT MODIFICATION REQUEST
· E1AP: BEARER CONTEXT SETUP REQUEST and BEARER CONTEXT MODIFICATION REQUEST
We provide the CRs in [2] and [3] for TS 37.340 and TS 38.401.
The TP provided in section 6 shows the new IE we would like to introduce in TS 36.423, TS 38.423, TS 38.473 and TS38.463 corresponding messages.
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6. TP of the new IE for X2/Xn/F1/E1AP messages
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This IE is used to indicate the SCG Status.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	SCG Status
	M
	
	ENUMERATED (activate, deactivate, …)
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