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1 Introduction
This paper provides our views on Rel-16 UE features for NR UE power savings. Detailed proposals are described in the following sections.

2 Views on UE features for NR UE power savings
For FG 19-1, to clearly describe the function of wakeup indication provided by DCI format 2_6 and periodic L1-RSRP report, we suggest to revise the components as follows:

· Component 2: Indication of UE whether or not to start drx_OnDurationTtimer at for the next long DRX cycleON by detection of DCI format 2_6
· Component 5: Configured periodic L1-RSRP report when impacted by DCI format 2_6 that drx_OnDurationTimer does not start at the DRX ON
Proposal 1: Revise the components in FG 19-1 as follows.

· Component 2: Indication of UE whether  or not to start drx_OnDurationTtimer at for the next long DRX cycleON by detection of DCI format 2_6
· Component 5: Configured periodic L1-RSRP report when impacted by DCI format 2_6 that drx_OnDurationTimer does not start at the DRX ON
One remaining issue is whether the licensed/unlicensed band differentiation is needed. In our view, if the current signaling type, i.e., “per UE with/without FRx differentiation”, in the latest UE feature table is kept, the indication for licensed/unlicensed band differentiation is needed. The reasons including:
· If 19-x with “per UE” signaling is introduced in licensed band and unlicensed band at the same time, it is likely that the feature cannot be supported in licensed band (or unlicensed band) firstly because the feature cannot be tested in both bands.
· On FG 19-1, the SSB existence before wake-up signal for AGC or pre-sync cannot be guaranteed especially in unlicensed band, it may degrade the wake-up signal performance. In this case, the benefit of wake-up signal is questionable. 
Taking both feature deployment and UE flexibility into considerations, we propose
Proposal 2: For FG 19-1, 19-2, 19-3 and 19-4a, licensed/unlicensed band differentiation is needed if the signaling type is “per UE with/without FRx differentiation”.
The proposals are summarized in the following UE feature table.

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	19.UE Power Saving
	19-1
	DRX Adaptation 
	(1) Configured PS_offset for the detection of  DCI format 2_6  with CRC scrambling by PS-RNTI and minimum time gap before DRX ON duration

(2) Indication of UE whether or not to start drx_OnDurationTimer for the next long DRX by detection of DCI format 2_6

(3) Configured UE wakeup or not when DCI format 2_6 is not detected at all monitoring occasions outside Active time

(4) Configured P-CSI / L1-SINR report when impacted by DCI format 2_6 that drx_OnDurationTimer does not start at the DRX ON

(5) Configured periodic L1-RSRP report when impacted by DCI format 2_6 that drx_OnDurationTimer does not start at the DRX ON


	N/A
	Yes
	N/A
	
	Per UE 
	No
	Yes
	N/A
	The minimum time gap between the end of the slot of last DCI format 3_0 2_6 monitoring occasion and the start of the DRX ON is a UE capability based on subcarrier spacing.

· The reporting is per SCS in units of slots of the respective SCS

· The reported value for a SCS is taken from two possible values per SCS

· The largest value of minimum time gap in UE capability is no more than the number of slots equal to 3 ms

UE is not required to monitor PDCCH for detection of DCI format 2_6 during the minimum time gap


Licensed/unlicensed band differentiation is needed.
	Optional with capability signalling

	
	19-2
	Cross Slot Scheduling
	(1)    Dynamic indication of applicable minimum scheduling restriction by  DCI format 0_1 and 1_1

minimumSchedulingOffset K0 configuration for PDSCH and aperiodic CSI-RS triggering offset

(2)    minimumSchedulingOffset K2 configuration for PUSCH

 
	FFS
	Yes
	N/A
	Dynamic adaptation of the minimum value of K0min/K2min for cross-slot scheduling is not supported
	Per UE
	No
	No
	N/A
	 
Licensed/unlicensed band differentiation is needed.
	Optional with capability signalling

	
	19-3
	Maximum MIMO Layer Adaptation
	1) 1.     Support of maximum number of MIMO layer configuration  per DL BWP
	See Note
	Yes
	N/A
	 
	[Per UE ]
	No
	[Yes]
	N/A
	This capability is indicated only if UE supports the network configuration of maxMIMO-Layers according to maxLayersMIMO-Indication


Licensed/unlicensed band differentiation is needed.
	Optional with capability signalling

	
	19-4a
	UE assistance information
	Support of reporting preferred minimum K0/K2 via UE assistance information

· 15kHz/30kHz SCS: {1, 2, 4, 6} slots

· 60kHz/120kHz SCS: {2, 4, 8, 12} slots

 
	19-2
	Yes
	N/A
	 
	Per UE 
	No
	No
	N/A
	The minimum applicable value of K0 (K2) for an active DL (UL) BWP for the carrier where PDSCH(PUSCH) is transmitted


Licensed/unlicensed band differentiation is needed.
	Optional with capability signalling


