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1		Introduction
In the ongoing discussion on RAN1 UE features list for Rel-16 NR (In Annex, from [99-NR-UEFeature] Email discussion/approval for Rel-16 NR UE features), the following input was proposed after RAN1-99. 
Below, we will propose and justify changes to the initial draft to best enable the use of Rel-16 UE PS features by UEs in coming NR deployments.
2	Discussion
The following comments and suggestions may be made to improve the current feature definition proposals. A general observation is that none of the UE PS features are critical for NW operations and do not provide NW performance improvements. “Consequence if the feature is not supported by the UE” is therefore limited to reduced UE energy efficiency in some scenarios or operating modes.
[bookmark: _Toc32571020]The consequence of not supporting any UE PS feature by the UE is limited to potentially reduced UE energy efficiency in some scenarios or operating modes.
2.1	DRX adaptation
To better reflect the function of the feature group, its name should be changed to “Connected mode wakeup signal for DRX Adaptation”
In line with the above observation, support of the power saving signal (connected-mode WUS) should be defined as “Optional with capability signalling” since the feature is not essential for the network and it is preferable to leave it to implementation whether to support it for the purposes of UE PS. 
DCI format 3_0 is not currently associated with features in the UE PS WI; a new format 2_6 has been specified instead. This should be correctly reflected. 
Note that, for minimum time gap, UE reports one value per SCS out of two values (TBD) per SCS. 
Also dormancy indication component can be moved MR-DC feature, where it was proposed to be added as a new feature “18:4a: Scell Dormancy with L1 indication outside Active time” with 19-1 as a prerequisite.
[bookmark: _Toc32603745][bookmark: _GoBack]Feature group 19-1 should be defined as “Optional with capability signalling” and contain the following components or modifications:

DCI format 2-6 with CRC scrambled by PS-RNTI before DRX ON duration
Indication of UE wakeup or not, 
Indication of whether UE report L1-RSRP when drx_OnDurationTimer does not start at the DRX ON, 
Indication of whether UE report Periodic CSI report when drx_OnDurationTimer does not start at the DRX ON, 
Indication of dormancy to be moved to new feature  [18-4a] :  Scell Dormancy with L1 indication outside Active time 
Minimum gap between WUS end and On duration.
2.2	Cross-slot Scheduling
To better reflect the function of the feature group and to avoid confusion with Rel-15 cross-slot scheduling and components, its name should be changed to “to “Minimum scheduling offset for Cross Slot Scheduling”.
The UE assistance for preferred minimum K0/K2 is missing in the proposed list. To avoid feature misalignment, UE should only indicate support for minimum K values when it indicates support for REL-16 cross-slot scheduling. Despite feature dependency, the capability signalling granularity may be different – a UE may indicate x-slot support per FR, but capability for UE assistance for min K0/K2 could be per-UE. 
To reduce capability signalling overhead, it is highly preferable to avoid having cross-slot scheduling support indicated at feature set level, since the offset indicator in the DCI is purely a baseband function, there is no need to have very granular support indication, and UE can anyways choose to not take advantage of micro-sleep opportunities provided by the bit in the DCI.
Proposal 1 [bookmark: _Toc32603746]UE should only indicate support for suggested minimum K values when it indicates support for REL-16 cross-slot scheduling.
Proposal 2 [bookmark: _Toc32603747]Feature group 19-2 should be updated to the following components:

Minimum applicable scheduling offset indicator in DCI format 0_1 and 1_1, 
minimumSchedulingOffset configuration for PDSCH and aperiodic CSI-RS triggering offset, 
minimumSchedulingOffset configuration for PUSCH.
2.3	Maximum MIMO Layer Adaptation
To better reflect the function of the feature group, its name should be changed to “Per-BWP Maximum MIMO Layer Adaptation for DL”.
Note that this capability is indicated only if UE supports the network configuration of maxMIMO-Layers according to maxLayersMIMO-Indication.
Proposal 3 [bookmark: _Toc32603748]Feature group 3 should contain the component Maximum MIMO layer configuration per DL BWP.
2.4	UE assistance information
Preferred c-DRX configuration, etc are RAN2 features and can be discussed in RAN2 directly. 
To facilitate configuration of the cross-slot enhancements feature, we propose to add a new feature group 19-4a for UE suggested minimum K0/K2 values, called “UE assistance information for minimum scheduling offset for cross-slot scheduling” whereby the UE suggests values for minimum scheduling offset for DL and for UL. It is also OK to make this a sub-feature of the generic UE assistance feature.
The following range of UE suggested values for K0 and for K2 should be considered:
· 15kHz/30kHz SCS: {1, 2, 4, 6} slots
· 60kHz/120kHz SCS: {2, 4, 8, 12} slots
[bookmark: _Toc32603749]Additional feature group “UE assistance information for minimum scheduling offset for cross-slot scheduling”  should be defined as “Optional with capability signalling” and contain UE suggested values for K0 and suggested value for K2 in the above specified range.
2.5	RRM measurement relaxation
RRM measurement relaxation is a RAN2 feature and should be discussed directly in RAN2.
Proposal 4 [bookmark: _Toc32603750]RRM measurement relaxation can be directly discussed in RAN2.
Conclusion
In section 2, the following observations and proposals were made: 
Observation 1	The consequence of not supporting any UE PS feature by the UE is limited to potentially reduced UE energy efficiency in some scenarios or operating modes.

Proposal 1	Feature group 19-1 should be defined as “Optional with capability signalling” and contain the following components or modifications:  DCI format 2-6 with CRC scrambled by PS-RNTI before DRX ON duration Indication of UE wakeup or not,  Indication of whether UE report L1-RSRP when drx_OnDurationTimer does not start at the DRX ON,  Indication of whether UE report Periodic CSI report when drx_OnDurationTimer does not start at the DRX ON,  Indication of dormancy to be moved to new feature  [18-4a] :  Scell Dormancy with L1 indication outside Active time  Minimum gap between WUS end and On duration.
Proposal 2	UE should only indicate support for suggested minimum K values when it indicates support for REL-16 cross-slot scheduling.
Proposal 3	Feature group 19-2 should be updated to the following components:  Minimum applicable scheduling offset indicator in DCI format 0_1 and 1_1,  minimumSchedulingOffset configuration for PDSCH and aperiodic CSI-RS triggering offset,  minimumSchedulingOffset configuration for PUSCH.
Proposal 4	Feature group 3 should contain the component Maximum MIMO layer configuration per DL BWP.
Proposal 5	Additional feature group “UE assistance information for minimum scheduling offset for cross-slot scheduling”  should be defined as “Optional with capability signalling” and contain UE suggested values for K0 and suggested value for K2 in the above specified range.
Proposal 6	RRM measurement relaxation can be directly discussed in RAN2.
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Annex A (draft list from rapporteur)
12. UE Power Saving
	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. PS_offset for the detection of  DCI format 3 with CRC scrambling by PS-RNTI before DRX ON duration
1. DCI format 3_0
1. Indication of UE wakeup or not
1. Indication of UE dormancy-like behavior

	
	
	N/A
	
	[Per UE]
	No
	No
	
	PS_offset is determined based on UE capability
	[Mandatory without capability signalling]

	
	19-2
	Cross Slot Scheduling
	1. Enhancement of DCI format 0_1 and 1_1
1. DCI Indication of minimum scheduling offset
	
	
	N/A
	
	[Per UE]
	No
	No
	
	
	Optional with capability signalling

	
	19-3
	Maximum MIMO Layer Adaptation
	1. Maximum MIMO layer per DL BWP
	
	
	N/A
	
	[Per UE]
	No
	No
	
	
	Optional with capability signalling

	
	19-4
	UE assistance information
	1. Preferred c-DRX configuration
1. Preferred aggregated bandwidth
1. Preferred SCell configuration
1. Preferred MIMO configuration
1. Release Request
	
	
	N/A
	
	[Per UE]
	No
	No
	
	
	Optional with capability signalling

	
	19-5
	RRM measurement relaxation
	1. Relaxation of intra and inter-frequency RRM measurements of neighboring cells in RRC_IDLE/Inactive
	
	
	N/A
	
	[Per UE]
	No
	No
	
	
	Optional with capability signalling


[bookmark: _In-sequence_SDU_delivery]
