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1. Introduction
In RAN2#121 meeting, RAN2 made following agreements for connected mode mobility due to NES.
Agreements:

1. Study whether CHO enhancements are needed for the purpose of turning off the cell

2. Continue discussing CHO in the context of different NES techniques.  

In RAN2#121bis meeting, RAN2 made following agreements for connected mode mobility due to NES.
Agreements

-
RAN2 agree to make enhancement in CHO procedure based on that the source cell entering “NES mode”.  FFS further details

-
For source cell CHO framework, RAN2 assumes a reference scenario where the UE has already performed CHO conditions evaluation by the time the source cell starts some “NES-mode”

-
As a baseline, UE initiates CHO evaluation upon receiving the CHO configuration.  FFS what trigger is used for execution of CHO

In RAN2#122 meeting, RAN2 made following agreements for connected mode mobility due to NES.
Agreements

1.
We will have a CHO solution that considers NES mode of at least source cell.  

2.
We can have a specific NES CHO execution condition based on source cell NES mode.   FFS how the UE determines is in NES mode.   FFS on how this is achieved in RRC

3.
We will not introduce new L1 signalling for the purpose of CHO

4.
Event A3, A4, A5 can be configured as a CHO execution condition in the NES scenario.   We will study the time based mechanism
In RAN2#123 meeting, RAN2 made following agreements for connected mode mobility due to NES.
Agreements 

1
We will support the CHO triggers for the use case of turning off the cell 

2
(At least for cell DTX/DRX) Time-based CHO is not to be considered in NES.

3
Do not consider using an indication in SIB1 for triggering NES CHO execution condition

Currently, the agreements only focus on CHO in case of PCell enters NES mode. In this paper, we would like to discuss issues when the PScell in SCG or all SCG SCell enters NES mode.
2. Discussion
Currently, RAN2 agreed to make enhancement in CHO procedure based on that the source cell entering “NES mode” and NES CHO will be configured for the case when source cell enters NES mode. And the trigger for NES CHO is FFS. 

Observation: RAN2 agreed to configure NES CHO based on that the source cell entering “NES mode” and the trigger mechanism is FFS.

In MR-DC, the serving cell in SCG side may also enter NES mode and it is not clear how to handle when PSCell enters NES mode. According to the RAN1 discussion on NES RRC parameters list, the working assumption is that the group common DCI to control Cell DTX/DRX Activation/deactivation is per cell group, i.e., MCG DCI will control cell DTX/DRX activation/deactivation of serving cells in MCG, SCG DCI will control cell DTX/DRX activation/deactivation of serving cells in SCG.

Proposal 1: Cell DTX/DRX activation/deactivation in SCG is supported and the group common DCI to control Cell DTX/DRX Activation/deactivation in MR-DC is per cell group.

About cell DTX/DRX activation/deactivation in SCG side, there are three cases:
Case 1: The PSCell in SCG side enters NES mode.

Case 2: All the serving cell in SCG side enter NES mode.

Case 3: The SCell in SCG side enters NES mode
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In case 1, if PSCell in SCG enters NES mode, the PSCell should be changed as same reason of NES CHO when PCell enters NES mode. There are following options to fix the issue.
Option 1: The SN will notify the MN via Xn interface about the PSCell NES decision, and it is up to MN to decide to change/Release/deactivate the SN.

Option 2: When the UE receive the SCG DCI for SCG Cell DTX/DRX activation/deactivation command, if the PSCell’s cell DTX/DRS is activated, the UE will inform the MN about PSCell enter NES mode, and it is up to MN to decide to change/Release/deactivate the SN.

Option 3: The SCG will configure the intra-SN CPC without/with MN involvement for NES mode like CHO for NES, and same trigger mechanism as NES CHO can be reused.

Option 4: The SCG will perform intra-SN PSCell change without MN involvement before the PSCell enters NES mode.

Option 5: The network will rely on other serving cell to perform the DL transmission and UL reception.
In case 2, if all the serving cells in SCG side enters NES mode, the SCG will not serve UE anymore as same reason of NES CHO, the SCG should be changed or released or deactivated if possible.

Option 1: The SN will notify the MN via Xn interface about the SCG NES decision, and it is up to MN to decide to change/Release/deactivate the SN.

Option 2: When the UE receive the SCG DCI for SCG Cell DTX/DRX activation/deactivation command, if all serving cells’ cell DRX/DRX in SCG are activated, the UE will inform the MN about SCG enter NES mode, and it is up to MN to decide to change/Release/deactivate the SN.

Option 3.1: The MN will configure MN initiated inter-SN CPC for NES and MN will trigger the NES inter-SN CPC as trigger mechanism for NES CHO.
Option 3.2: The MN will configure SN initiated inter-SN CPC for NES and MN/SN will trigger the NES inter-SN CPC as trigger mechanism for NES CHO.

In case 3, if one SCell in SCG side enters NES mode, only the SCell will not serve the UE. It will follow the agreements RAN1/2 made to receive and transmit data.
	PSCell in SCG enters NES mode
	All serving cells in SCG enters NES mode

	Option 1: The SN will notify the MN via Xn interface about the PSCell NES decision, and it is up to MN to decide to change/Release/deactivate the SN.
	Only impact RAN3, simple.
	Option 1: The SN will notify the MN via Xn interface about the NES decision, and it is up to MN to decide to change/Release/deactivate the SN.
	Only impact RAN3, simple.

	Option 2: When the UE receive the SCG DCI for SCG Cell DTX/DRX activation/deactivation command, if the PSCell’s cell DTX/DRS is activated, the UE will inform the MN about PSCell enter NES mode, and it is up to MN to decide to change/Release/deactivate the SN.
	Only impact RAN2, but there is much delay.
	Option 2: When the UE receive the SCG DCI for SCG Cell DTX/DRX activation/deactivation command, if all serving cells’ cell DRX/DRX in SCG are activated, the UE will inform the MN about SCG enter NES mode, and it is up to MN to decide to change/Release/deactivate the SN.
	Only impact RAN2, but there is much delay.

	Option 3: The SCG will configure the intra-SN CPAC without/with MN involvement for NES mode like CHO for NES, and same trigger mechanism as NES CHO can be reused.
	Similar solution as NES CHO.
	Option 3.1: The MN will configure MN initiated inter-SN CPC for NES and MN will trigger the NES inter-SN CPC as trigger mechanism for NES CHO.

Option 3.2: The MN will configure SN initiated inter-SN CPC for NES and MN/SN will trigger the NES inter-SN CPC as trigger mechanism for NES CHO.
	Similar solution as NES CHO.

	Option 4: The SCG will perform intra-SN PSCell change without MN involvement before the PSCell enters NES mode.
	No spec impact, but the NES CHO will be challenged. 
	Option 4: The SCG will perform inter-SN PSCell change before the SCG enters NES mode.
	No spec impact, but the NES CHO will be challenged.

	Option 5: The network will rely on other serving cell to perform the DL transmission and UL reception.
	No spec impacts.
	-
	-


In order to achieve a unified solution for both case 1 and case 2, we prefer option 1.
Proposal 2: RAN2 is kindly asked to discuss how to handle RRC_CONNECTED UE when PSCell in SCG enters NES mode or all serving cells enter NES mode.
Proposal 3: When PSCell in SCG enters NES mode, the SN will notify the MN before entering NES mode, and it is up to MN to change/Release/Deactivate SCG.

Proposal 4: Send LS to RAN3 about the decision on P3.

It is not clear which MR-DC (including (NG) EN-DC, NE-DC, NR-DC) cases will support NES mode. It does not make sense to stop using MR-DC for the UE because of NES. For NE-DC, the NES CHO is enough for this case and LTE SCG does not have NES mode. For NR-DC, NES CHO and solution for SCG NES in this paper are enough. For (NG) EN-DC, whether there is spec impact on LTE is up to the solution selection in this paper.
Proposal 5: NR side in NR-DC and NE-DC will support NES. FFS to (NG) EN-DC.
3. Conclusions

Based on the above discussion, we propose following proposals:
Observation: RAN2 agreed to configure NES CHO based on that the source cell entering “NES mode” and the trigger mechanism is FFS.
Proposal 1: Cell DTX/DRX activation/deactivation in SCG is supported and the group common DCI to control Cell DTX/DRX Activation/deactivation in MR-DC is per cell group.

Proposal 2: RAN2 is kindly asked to discuss how to handle RRC_CONNECTED UE when PSCell in SCG enters NES mode or all serving cells enter NES mode.

Proposal 3: When PSCell in SCG enters NES mode, the SN will notify the MN before entering NES mode, and it is up to MN to change/Release/Deactivate SCG.

Proposal 4: Send LS to RAN3 about the decision on P3.

Proposal 5: NR side in NR-DC and NE-DC will support NES. FFS to (NG) EN-DC.
4. Text proposal for 37.340
	the first change


10.1
General

Similar procedures as defined under clause 10.1.2.8 (Dual Connectivity operation) in TS 36.300 [2] apply for MR-DC.

Similar CHO principles as defined in TS 36.300 [2] and TS 38.300 [3] apply for the Conditional PSCell Change and Conditional PSCell Addition in MR-DC.

Conditional PSCell Change and conditional PSCell addition are not supported for the MR-DC options NE-DC and NGEN-DC.

Configuration of a deactivated SCG in a conditional configuration, configuration of CPC while the SCG is deactivated and SCG deactivation while CPC is configured are not supported.

In MR-DC, CHO is supported in Master Node to eNB/gNB Change procedure and Conditional Handover with Secondary Node procedure.

Conditional PSCell Change for SCG NES is not supported for the MR-DC options.

NR side in NR-DC and NE-DC will support NES and NR side in (NG) EN-DC will not support NES.
	the second change


10.x
NES in SCG
The SN will inform MN when PSCell enter NES mode, and MN may decide to keep, change, or release the SN/SCG.
	the end of change
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