3GPP TSG-RAN WG2 Meeting #113 bis electronic





R2-2102898
Online, April 12 – April 20, 2021

Agenda Item:
8.2.2.1
Source: 
OPPO
Title:  
Open issues for SCG deactivation procedure
Document for:
Discussion and decision

1. Introduction

In RAN#86 meeting, a new WI for DCCA enhancement is approved for R17 NR. Two objectives are specified in WI [1].

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

2. Support of conditional PSCell change/addition [RAN2,RAN3]

· support scenarios which are not addressed in Rel-16 NR mobility WI

in RAN2#113bis agenda, there is an agenda item for SCG deactivation.

8.2.2.1
Deactivation of SCG 

This agenda item may use a summary document (decision to be made based on submitted tdocs).

Including discussion on how MN/SN request for SCG deactivation works and whether the request can be rejected.

In this paper, we would like to discuss below issues due to SCG deactivation.

· How to decide SCG deactivation?
· The procedure of SCG deactivation?
· Discussion on SCG deactivation for RRC_INACTIVE UE?
2. How to decide SCG deactivation and SCG activation? 
The key point is what is the condition of SCG deactivation? i.e. what is kind of resource will be suspend in SCG for suspend SCG? E.g. PDCP resource, or RLC-MAC-PHY resource, or both?

	SCG resource
	Can be used during SCG deactivation

	
	Option 1
	Option 2

	PDCP resource
	Yes
	No

	RLC/MAC/PHY resource
	No
	No


The SCG deactivation is for UE power saving purpose and UE will not care the PDCP is terminated in MN side or SN side. So the power consumption will be reduced if the UE will not use the SCG bearer, e.g RLC/MAC/PHY resource.

Proposal 1: only SCG RLC bearer is suspended for SCG deactivation i.e. the PDCP resource of SCG is not suspended.
From network perspective, how to decide the SCG deactivation should be based on the data in each bear. Due to proposal 2, the MCG/SCG terminated SCG bearer should be no data. For SCG/MCG terminated split bear, if it can suspend SCG leg and transmit the data on MCG leg only, then more UE power can be saved. From data availability of each bear, we summary the following options to make decision of SCG deactivation. We summarized 4 options to define the condition to trigger SCG deactivation.
	Condition for suspend SCG
	Option 1
	Option 2
	Option 3
	Option 4

	MN terminated MCG bearer
	-
	-
	-
	-

	MN terminated split bearer
	No data
	-
	No data
	-

	MN terminated SCG bearer
	No data
	No data
	No data
	No data

	SN terminated MCG bearer
	No data
	No data
	-
	-

	SN terminated split bearer
	No data
	No data
	No data
	-

	SN terminated SCG bearer
	No data
	No data
	No data
	No data


Option 1: both PDCP resource the RLC bear of SCG are not used for SCG deactivation and SCG leg cannot be suspended for split bearer.

Option 2: both PDCP resource the RLC bear of SCG are not used for SCG deactivation and SCG leg can be suspended for split bearer.

Option 3: only RLC bearer of SCG are not used for SCG deactivation and SCG leg cannot be suspended for split bearer.

Option 4: only RLC bearer of SCG are not used for SCG deactivation and SCG leg can be suspended for split bearer.

For more UE power saving purpose, we prefer option 4.
Proposal 2: the SCG leg of split bearer can be suspended for SCG deactivation and only MCG leg of split bearer is used for data transmission if SCG is or will be suspended.
If some companies think that the SCG cannot be suspended if data arrive on split bearer and this point is agreed. only the primary RLC entity will be used if data volume is lower than the configured threshold, i.e ul-DataSplitThreshold.
If primary leg is not in SCG side and if data volume is lower than the configured threshold, i.e ul-DataSplitThreshold, the SCG RLC bearer will not be used.
	-
if the total amount of PDCP data volume and RLC data volume pending for initial transmission (as specified in TS 38.322 [5]) in the primary RLC entity and the split secondary RLC entity is equal to or larger than ul-DataSplitThreshold:

-
submit the PDCP PDU to either the primary RLC entity or the split secondary RLC entity;
====omit some text

-
else:

-
submit the PDCP PDU to the primary RLC entity.


Proposal 3: If proposal 2 is not agreed, then for each split bearer, if data volume is lower than the configured threshold, i.e ul-DataSplitThreshold and the primary leg is not in SCG side, then then SCG can be suspended.
In R16 IIOT WI, PDCP duplication is enhanced up to 4 legs based on CA+DC based duplication. The PDCP duplication is per RLC leg via MAC CE.
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If one DRB configuration with PDCP duplication activation and SCG RLC bearer will be used, the SCG cannot be suspended due to the Qos requirement.
If the primary leg is configured in SCG side, the primary leg will always be used to transmit the data no matter the PDCP duplication is activated or not and not matter the data volume size is more than threshold or not.
If the primary leg is configured in MCG side and if all SCG RLC legs are deactivated, the SCG can be suspended even though the PDCP duplication is activated.
If the primary leg is configured in MCG side and if PDCP duplication is deactivated, the secondary split RLC leg will be used for split bearer. It is same case as MN terminated split bearer. In this case, if proposal 3 is agreed, the SCG can be suspended if the primary leg is configured in MCG side and if PDCP duplication is deactivated.
Proposal 4: if PDCP duplication is configured and when any one below condition is met, the SCG cannot be suspend:
· If the primary leg is configured in SCG side;

· If the primary leg is configured in MCG side and if at least one SCG RLC leg is activated;

Proposal 5: if PDCP duplication is configured and when all the below conditions are met, the SCG can be suspend:

· If the primary leg is not configured in SCG side and all SCG RLC legs are deactivated.

· If the primary leg is not configured in SCG side and PDCP duplication is deactivated.
3. The procedure of SCG deactivation and activation

In RAN2#112 meeting, RAN2 agreed PSCell can be changed during SCG deactivation based on:

· the SN measurement report can be send to SN via MN SRB1.

· SN can send the SN RRCReconfiguration to UE and UE also can send SN RRCReconfigurationComplete to MN via MN SRB1.
When the SCG is in deactivated state, the UE sends MeasurementReport messages for measurement results of SN-configured measurements embedded in the E-UTRA (if the MCG is EUTRA) or in the NR (if the MCG is NR) ULInformationTransferMRDC message via SRB1

6a: When the SCG is in deactivated state, the UE can receive an SCG RRCReconfiguration message embedded in an MCG RRC(Connection)Reconfiguration message on SRB1, like when the SCG is activated, and then the UE

- processes the SCG RRCReconfiguration message according to Rel-15/16 procedures (FFS if any restriction/difference)

- sends an SCG RRCReconfigurationComplete message in the MCG RRC(Connection)ReconfigurationComplete message according to Rel-15/16 procedures
6b: The SCG RRCReconfiguration can change the PSCell.  FFS if the UE does RACH towards the target PSCell, in that case.
Based on current agreements, it seems that there is no PSCell change when SCG is reactivated.

Proposal 6: RAN2 is kindly asked to confirm that there is no PSCell change alone with SCG reactivation.
In RAN2#113 meeting, RAN2 agreed that:

Agreements

1a 
SCG activation can be requested by MN/SN/UE. FFS on how to accept/reject the procedure. FFS which signalling is used.
1b 
SCG deactivation can be requested by MN/SN. FFS whether UE can request deactivation. FFS on how to accept/reject the procedure. FFS which signalling is used.
3 
RRC signalling is defined for the interaction between UE/MN and MN/SN in SCG activation/deactivation. FFS if lower-layer signalling is needed.
Agreements

1
NW-triggered SCG activation is indicated to the UE via the MCG.

9
NW-triggered SCG deactivation can be indicated to the UE via the MCG. FFS via SCG
The deactivation command for SCG should be under network control. It is not clear which node can make the decision and send the SCG deactivation command. 
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1. SN ACTIVITY NOTIFICATION


In MR-DC, the SN will notify the MN about the data activity in SN side via SN ACTIVITY NOTIFICATION message. It is common understanding that the MN can make the decision and send the SCG deactivation command to the UE. If the SN configure the SRB3 for the UE, whether SN can send the deactivation command to the UE via SRB. Currently, there is no mechanism to notify the data activity state in MN to SN. So it seems it is impossible for SN to make the deactivation decision.

There is an open question for SCG deactivation. The UE will report BSR to MCG and SCG respectively. So the MCG will know whether UL data in MCG is active or not. The SCG will know whether UL data in SCG is active or not and the SCG will notify the MCG data activity state via Xn signalling. So we cannot see the necessary to introduce assistance information for deactivation of SCG.

11
It is FFS whether the UE can provide some assistance information for deactivation of the SCG (but there is no proposal so far).
Proposal 7: No need to introduce extra assistance information for deactivation of SCG.
Proposal 8: only MN can make the SCG deactivation decision based on revised SN ACTIVITY NOTIFICATION message or new message from SN, BSR from UE and MN will send the SCG deactivation command to the UE and SN respectively.
There are FFSs in last RAN2 meeting. Based on above discussion, UE will send BSR to MCG and SCG respectively and the BSR reporting will aid the network to make the decision of SCG deactivation, so we cannot see the necessary to allow UE request SCG deactivation. We also cannot see the reject case for the SCG deactivation procedure from SN and UE because the SCG decision on MCG is based on inputs from SN and UE. 
FFS whether UE can request deactivation. FFS on how to accept/reject the procedure. FFS which signalling is used.
Proposal 9: It is not supported for UE to request SCG deactivation and there is also no reject case from SN and UE due to SCG deactivation command.
RAN2 agreed that RRC signalling will be defined for SCG activation. For our understanding, 1 step RRC signalling is enough even if the SCG deactivation command is lost, there is no big issue.
RAN2 also agreed in previous meeting, SCG activation state (activated/deactivated) can be configured at PSCell addition/change, RRC resume or HO. The RRC signalling is baseline for SCG deactivation. Consider the delay of SCG activation, we prefer to use MAC CE here for low delay of SCG deactivation. 
Proposal 10: One step RRC signalling is defined for SCG deactivation from MN only. 

Proposal 11: SCG deactivation command via MAC CE is supported.

4. Discussion on SCG deactivation for RRC_INACTIVE UE

When a UE configured with MR-DC configuration enter RRC_INACTIVE, the UE will keep SCG and bearer configuration. The UE will release the SCG configuration when UE initialize the RRC Resume procedure in R15. In R16 DCCA enhancement work item, the SCG can be resumed or reconfigured in RRCResume message. 

If the data arrive only on the DRB configured with MCG bearer, it seems it is not necessary to active the SCG due to SCG deactivation concept introduced in R17. However, both MCG and SCG are resumed together in R16. For more UE power saving purpose, we propose the UE can resume RRC connection without SCG activation.

Proposal 12: UE resume RRC connection from RRC_INACTIVE state without SCG activation is supported if the SCG deactivation condition is met.
For UL data arrival case, UE should inform the MN only MCG resuming is enough.

Proposal 13: UE will inform MN about MCG resuming only.
5. Conclusions

Based on the discussion above, we propose:
Proposal 1: only SCG RLC bearer is suspended for SCG deactivation i.e. the PDCP resource of SCG is not suspended.
Proposal 2: the SCG leg of split bearer can be suspended for SCG deactivation and only MCG leg of split bearer is used for data transmission if SCG is or will be suspended.
Proposal 3: If proposal 2 is not agreed, then for each split bearer, if data volume is lower than the configured threshold, i.e ul-DataSplitThreshold and the primary leg is not in SCG side, then then SCG can be suspended.
Proposal 4: if PDCP duplication is configured and when any one below condition is met, the SCG cannot be suspend:

· If the primary leg is configured in SCG side;

· If the primary leg is configured in MCG side and if at least one SCG RLC leg is activated;

Proposal 5: if PDCP duplication is configured and when all the below conditions are met, the SCG can be suspend:

· If the primary leg is not configured in SCG side and all SCG RLC legs are deactivated.

· If the primary leg is not configured in SCG side and PDCP duplication is deactivated.
Proposal 6: RAN2 is kindly asked to confirm that there is no PSCell change alone with SCG reactivation.
Proposal 7: No need to introduce extra assistance information for deactivation of SCG.
Proposal 8: only MN can make the SCG deactivation decision based on revised SN ACTIVITY NOTIFICATION message or new message from SN, BSR from UE and MN will send the SCG deactivation command to the UE and SN respectively.
Proposal 9: It is not supported for UE to request SCG deactivation and there is also no reject case from SN and UE due to SCG deactivation command.

Proposal 10: One step RRC signalling is defined for SCG deactivation from MN only. 

Proposal 11: SCG deactivation command via MAC CE is supported.

Proposal 12: UE resume RRC connection from RRC_INACTIVE state without SCG activation is supported if the SCG deactivation condition is met.
Proposal 13: UE will inform MN about MCG resuming only.
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