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Discussion and Decision
1 Introduction
In RAN2#107bis RAN2 meeting, RAN2 confirmed UE power saving in (NG)EN-DC should be considered in NR power saving WI. This contribution gives our understanding on the (NG)EN-DC specific UE power optimization.
Agreements:

1 RAN2 confirms that the UE power saving in NR network in MR-DC scenarios are within the scope of the WID.

2 The solution on how to transfer UE assistance information to NR SN should be discussed together with other UE assistance information (e.g. overheating) in main session. 

2 Discussion

2.1 Problem in (NG)EN-DC
In NSA deployment, NW could configure (NG)EN-DC capable UE in (NG)EN-DC mode in order to offload the potential user data to NR SCG. For the UE in (NG)EN-DC mode, NR branch will keep active until network releases the UE’s connection. Even if no data flow exists, NR branch cannot be de-configured. Power consumption wise, keeping NR SCG always active with sporadic data or no data is not power efficient, because UE keeps on the following operation in NR SCG:
· L3 RRM measurement and L1 CSI report;

· PDCCH monitoring;

· Periodic beam tracking/management which is required to maintain link and mobility. 
In addition, if NW does not provide the CDRX configuration in NR SCG, the UE power consumption on NR SCG will become more serious.  
Observation: UE in (NG)EN-DC mode leads to unnecessary battery waste for the traffic with sporadic data or without data. 
2.2 Power saving mechanism applicable in (NG)EN-DC
For (NG)EN-DC power saving, the simple way is to consider whether the power saving mechanism in NR SA can be applicable on NR SCG directly. 
Since NR SCG is only configured for data transmission in RRC_CONNECTED, all the mechanisms related to the IDLE/INACTIVE and RRC state transition are not applicable, Therefore, RRC state transition and RRM measurement relaxation are not applicable in (NG)EN-DC. 
Table-1 provides all the power saving mechanisms in NR SA and the applicability on NR SCG in (NG)EN-DC.
Table-1. Power saving mechanism and the applicability in (NG)EN-DC

	No.
	PS Mechanism
	Applicable on NR SCG in (NG)EN-DC

	1
	WUS mechanism
	Yes

	2
	UE preference on cross-slot scheduling offset (K0/K2)
	Yes

	3
	BWP specific MIMO layer configuration
	Yes

	4
	UE preference on RRC state transition out of RRC_CONNECTED
	No

	5
	UE preference on DRX configuration
	Yes

	6
	UE preference no max CC number, max BW, max MIMO layers
	Yes

	7
	RRM measurement relaxation in IDLE/INACTIVE
	No


For WUS mechanism, it agreed to support the configuration on SpCell in NR-SCG. In our understanding, it can be applicable on both NR-DC and (NG)EN-DC configuration.
Proposal 1: Confirm the WUS mechanism is applicable on NR SCG in (NG)EN-DC. 

For BWP specific MIMO layer configuration, it has been supported on NR SCG in (NG)EN-DC, since the configuration is per BWP regardless of MCG and SCG.
For all the UE preferences on the configuration (except the RRC state) in UAI, they should be supported on NR SCG in (NG)EN-DC based on the following analysis:
· UE preference on cross-slot scheduling offset (K0/K2) 
It is for power saving during dynamic scheduling. NR SCG can use it to optimize the dynamic scheduling in NR side; 
· UE preference on DRX configuration 
It is for power saving in time domain. UE can provide the power efficient preference based on the traffic pattern of the service which is configured on NR SCG to assist NR-SCG configuration. 
· UE preference on max CC number, max BW and max MIMO layer

It is for power saving in frequency domain. UE can provide its preference based on the traffic volume and traffic pattern on NR SCG to help NW to perform the serving configuration, SCell activation/deactivation and BWP selection on NR SCG. UE can indicate its preference to release the SCG via the maxBW equal to 0.
Therefore, we propose to introduce the UE preference as indicated above for NR SCG.
Proposal 2: Support NR SCG specific UE assistance information for power saving in (NG)EN-DC, in which includes drx-Preference, maxBW-Preference, maxCC-Preference, maxMIMO-LayerPreference, and minSchedulingOffsetPreference. 
2.3 Power saving related UAI (i.e. PS UAI) reporting procedure
In previous RAN2 meetings, it was agreed that UE in (NG)EN-DC can report NR SCG specific overheating UAI to NW in the framework as below:
1)  LTE UAI message is extended to include NR overheating UAI information 
2)  UE reports the NR SCG specific overheating UAI via the LTE UAI information; 
3)  MN forwards the NR SCG specific overheating UAI to SN;
4)  The NR SCG specific UAI reporting is configured/controlled via MN RRC configuration. 
Since the PS UAI is in the same situation as the overheating UAI, NR SCG specific PS UAI reporting can use the same framework as the overheating UAI in (NG)EN-DC. 
Proposal 3: NR SCG specific PS UAI reporting should follow the same framework as the overheating UAI reporting in (NG)EN-DC:
1)  LTE UAI message is extended to include NR PS UAI information; 

2)  UE reports the NR SCG specific PS UAI via the LTE UAI information; 

3)  MN forwards the NR SCG specific PS UAI to SN;

4)  The NR SCG specific UAI reporting is configured/controlled via MN RRC configuration. 

3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: Confirm the WUS mechanism is applicable on NR SCG in (NG)EN-DC. 

Proposal 2: Support NR SCG specific UE assistance information for power saving in (NG)EN-DC, in which includes drx-Preference, maxBW-Preference, maxCC-Preference, maxMIMO-LayerPreference, and minSchedulingOffsetPreference. 
Proposal 3: NR SCG specific PS UAI reporting should follow the same framework as the overheating UAI reporting in (NG)EN-DC:
1)  LTE UAI message is extended to include NR PS UAI information;
2)  UE reports the NR SCG specific PS UAI via the LTE UAI information; 

3)  MN forwards the NR SCG specific PS UAI to SN;

4)  The NR SCG specific UAI reporting is configured/controlled via MN RRC configuration. 

