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1
Introduction

The objectives of Rel17 WID on Further Multi-RAT Dual-Connectivity Enhancements MR-DC R17 are listed as follows.
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

This contribution would concentrate on possible standard impacts from RAN3 perspective.
2
Discussion

The purpose of an efficient activation/de-activation mechanism for one SCG and SCells is to save power and shorten the delay considering the UE data rates change. Current specification only allows SCG being established and released while MCG is kept. In RAN2#111-e meeting, companies gave preliminary thoughts on the coordination between NG-RAN nodes to support SCG activation/de-activation. Further analysis is required from RAN3 perspective.
2.1
MN-SN coordination
Considering bearers terminated at both MN and SN, the inter-node signalling will be used to make MN and SN be aware of user activity, triggering of SCG state (activated/deactivated), and etc. Current specification allows to transfer information about user data activity or explicit indication in multiple procedures, i.e., Activity Notification, SN Addition, and SN Modification procedures. At least, we need to make sure which node will be the “master” to decide when and where to trigger SCG activation/deactivation for the UE. 
In the case when PDCP anchor is located in MN, i.e., for the split bearers terminated at the MN, it is reasonable that MN initiates the request based on the dynamic data rate change. If PDCP anchor is located in SN, i.e., for the SCG bearers and SCG terminated split bearers, SN either can send information of user data activity to MN for it to decide whether the SCG needs to be activated/deactivated, or SN directly initiates the request.
No matter which way is chosen, we assume that existing R16 XnAP procedures will be reused. Detailed procedures are given in the next section.
2.1.1 MN-initiated procedures
Solution 1a: MN triggers SN Addition/Modification procedures for SCG activation and deactivation.
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Figure 1a Example flow: MN initiated SCG activation/de-activation with support of Addition and Modification procedures
· MN may decide by itself whether to activate or deactivate SCG by triggering SN Addition/Modification procedures based on the usage of SCG resources.
· SN confirms the state change in the SN Addition/Modification Request Ack message and may provide updated SCG configuration and/or trigger temporary RS (pending on RAN1 and RAN2 discussion). 
· Or SN may say no to the command from MN by sending Reject message.
· Once the request is acknowledged, MN commands UE to activate or deactivate SCG by RRC or MAC CE, which is pending on RAN2 discussion.
Solution 1b: MN triggers Activity Notification procedure for SCG activation and deactivation.
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Figure 1b Example flow: MN-initiated SCG activation/de-activation with support of Activity Notification procedure
· MN triggers Activity Notification procedure by including an indication of SCG activation/deactivation to inform SN.
· MN commands UE to activate or deactivate SCG by RRC or MAC CE, which is pending on RAN2 discussion.
Compare Solution 1a and 1b, the difference is whether SN is required to confirm the need of SCG state change. From latency point of view, Solution 1a will experience more delay due to processing two messages (request and ack). However, it may allow some flexibility if SN is able to reconsider about the resources for SCG.
2.1.2 SN-initiated procedures

Solution 2a: SN triggers SN Modification Required procedure for SCG activation and deactivation.
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Figure 2a Example flow: SN initiated SCG activation/de-activation with Modification procedure
· SN requests MN to (de)activate SCG in the modification required message.

· MN receives (de)activate SCG ACK and confirms the state to SN. 

· Or MN may say no to the request from SN by sending refuse message.
· Once confirmed, MN may command UE to (de)activate SCG by RRC or MAC CE, which is pending on RAN2’s discussion.
Solution 2b: SN triggers only Activity Notification procedure for SCG activation and deactivation.
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Figure 2b Example flow: SN-initiated SCG activation/de-activation with support of Activity Notification procedure

· SN notifies MN about no data transmission or new data of UE by triggering an Activity Notification procedure.

· MN commands UE to activate or deactivate SCG by RRC or MAC CE, which is pending on RAN2 discussion.
Solution 2c: SN triggers Activity Notification and MN makes decision for SCG activation and deactivation.

[image: image5.emf]MN SN

UE

Activity Notification 

(SCG active/inactive)

SN Modification Request

(activate/deactivate SCG)

SN Modification Request Ack

(activate/deactivate SCG ack)

͞Activate/deactivate 

SCG͟

͞Activate/deactivate SCG 

Ack͟


Figure 2c Example flow: SN-initiated SCG activation/de-activation with support of Activity Notification procedure
· SN notifies MN about no data transmission or new data of UE by triggering Activity Notification procedure.
· MN requests SN to activate/deactivate SCG in the SN Modification Request messages.

· SN confirms to reactivate/deactivate SCG in the SN Modification Request Ack message.
· Or SN may say no to the command from MN by sending reject message due to new data arrives over SCG for example.
Compare the above solutions for support of SN-initiated procedures, there are three main aspects to consider. One is similar as in MN-initiated procedures about whether MN should have the right to reject the activation/deactivation request from SN or not, i.e., who is the decision maker. Another point is the latency when counting the number of messages. Last but not least, how many procedures will be impacted by introducing new IEs. See the table below for summary of comparison.

	
	Solution
	Decision maker
	Latency
	Specification impacts

	MN-initiated
	1a: MN triggers SN Addition/Modification procedures for SCG activation and deactivation.
	SN to confirm
	Medium
	SN Addition Request procedure,

SN Modification Request procedure

	
	1b: MN triggers Activity Notification procedure for SCG activation and deactivation.
	MN to decide
	Low
	Activity Notification procedure

	SN-initiated
	2a: SN triggers SN Modification Required procedure for SCG activation and deactivation
	MN to decide
	Medium
	SN Modification Required procedure

	
	2b: SN triggers only Activity Notification procedure for SCG activation and deactivation
	SN to decide
	Low
	Activity Notification procedure

	
	2c: SN triggers Activity Notification and MN makes decision for SCG activation and deactivation
	MN to decide
	High
	Activity Notification procedure, 
SN Modification Request procedure


Table 1 Comparison of the possible solutions
In summary, both MN and SN initiated procedures for activation and deactivation of SCG need to be supported for MN and SN terminated bearer cases. 
Proposal 1 Both MN and SN initiated procedures are supported for SCG activation/deactivation.

In addition, the conclusion in RAN2’s email discussion is that in RRC_CONNECTED upon addition of the SCG, if SCG RRC reconfiguration can select the SCG activation state, they may consider the complexity of selecting the SCG activation state also at PSCell addition. Therefore, the addition procedure should be taken into account.
Proposal 2 Both SN Addition and Modification procedures are included in the design of RAN3 signalling. 
The consensus in RAN2’s email discussion is to consider that the work should focus on a single deactivated SCG. In other words, the signalling for SCG deactivation will UE associated. There will be ongoing discussion in RAN2 about where to introduce a new indication, either within RRC container or explicit Xn signalling. Alignment between RAN2 and RAN3 is necessary. Similar info will be required between CU and DU as well. 
Since this is the first meeting to discuss about RAN3 impacts regarding SCG activation/deactivation and there is still ongoing discussion in RAN2, we would suggest providing a placeholder for the above possibilities by introducing new indications to both TS 38.423 and TS 38.473. The CRs could be updated accordingly when consensus is made among the groups. 
Proposal 3 Align with RAN2 either RRC container or Xn signalling will be used to signal the SCG activation/deactivation between MN and SN. 
Proposal 4 CRs for XnAP and F1AP are provided in [2][3].
3
Conclusion and Proposals
Based on above, we give the following proposals:
Proposal 5 Both MN and SN initiated procedures are supported for SCG activation/deactivation.

Proposal 6 Both SN Addition and Modification procedures are included in the design of RAN3 signalling. 

Proposal 7 Align with RAN2 either RRC container or Xn signalling will be used to signal the SCG activation/deactivation between MN and SN. 
Proposal 8 CRs for XnAP and F1AP are provided in [2][3].
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