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1 Introduction
Last e-meeting of RAN1#100, discussion on the Rel-16 NR UE features was triggered following the general topics. An initial list of UE features classification was summarized based on the first stage of views from companies. For power saving feature, the feature groups were also largely identified.
In the following RAN1#100bis e-meeting, the further updating Power Saving UE feature is discussed.
2 Description for power saving and related features
General

In Rel-15, RAN1 feature list was introduced with quite volume of features. Compared with LTE, the options are much more in NR Rel-15 and difficult to be manage in product. Thus, a good structure of UE capability should be targeted considering more options are introduced in Rel-15. For the description of each component in a feature group, they should be more informative to state what the capability is about from UE perspective. Also, the description should be in more uniformed manner to let people easy to understand. In Rel-15, we still overserved some inconsistent description in the TR and 38.306.
Recommendation: More directive and aligned description should be reached in the end of UE capability discussion.

In the 19-1, the component (1) should be the (capability for) “detect format 2-6 during the PS-offset and before the minimum gap” as one possible example. The current text “(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” seems only means the capability for PS-offset. Those should be fixed when the feature group is stable.
Cross-slot scheduling

For cross-slot scheduling, a further feature group should be considered. In the last summary, the capability is only about if the UE can be configured with minimum ks values. However, it is unclear the purpose for the indication of cross-slot, although it is well known for power saving. 
Specifically, for cross-slot scheduling, there are 2 motivations for introducing the explicit description. For the UE capability, it would be more informative to indicate that by the minimum k indication, the UE can go to more power efficient state. Also, it was well discussed in Power saving study that UE can also save power if configured only TDRA tables with all larger values, even without a minimum k been configured.
Recommendation: Introducing 19-2a to indicate that UE can save power by assuming all possible data scheduling has k0/k2 > 0.

Alternatively, we can put a component in 19-2 as: “(4) UE power saving for time domain resource allocation with K0>0 for PDSCH, aperiodic CSI-RS triggering offset>0 and K2>0 for PUSCH”. If we introduce this component, at least gNB can save UE power without the DCI bit configured.
3 Power Saving feature condition
For the power saving, the capabilities should be per UE for all feature groups.
This include the MIMO layer restriction for BWP. Since the implementation of FR2 and FR1 is quite independent. The indication for MIMO layer for BWP can be different for FR2 and FR1. Since the MIMO layer configuration is semi-statically configured, the adaptation time should not be problem if it is in same frequency range.

For the licensed/unlicensed differentiation of feature groups, it is unclear we should introduce that.
Since the licensed spectrum requires same operation for Power Saving behaviour as unlicensed spectrum, introducing separated capability would be unnecessary. 

4 Conclusion

In this contribution, we discussed NR power saving related features. Recommendations are given in above.
5 Annex 
UE feature list of feature 19
	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_OnDuration timer at the DRX ON 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 report when  impacted by DCI format 2_6 that drx_OnDurationTimer does not start at the DRX ON

(5) Configured  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 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

FFS: whether or how to handle licensed/unlicensed differentiation
	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
	 FFS: whether or how to handle licensed/unlicensed differentiation
	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

FFS: whether or how to handle licensed/unlicensed differentiation
	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

FFS: whether or how to handle licensed/unlicensed differentiation
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	
	


