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Introduction
The first phase of UE capabilities discussion had been discussed before RAN1#100e.  The second phase of the UE capabilities started after RAN1#100e with comments.  The UE capabilities will be addressed in RAN1#101bis-e.  This contribution discusses CATT view of UE capabilities on UE power saving.

Discussions UE power saving UE capabilities

	Features
	Index
	Feature group
	Components

	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

1. Indication of UE whether  or not to start drx_OnDuration timer at the DRX ON by detection of DCI format 2_6

1. Configured UE wakeup or not when DCI format 2_6 is not detected at all monitoring occasions outside Active time
1. Configured  P-CSI report when  impacted by DCI format 2_6 that drx_OnDurationTimer does not start at the DRX ON
1. Configured  L1-RSRP report when  impacted by DCI format 2_6 that drx_OnDurationTimer does not start at the DRX ON



	
	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
1. minimumSchedulingOffset K2 configuration for PUSCH


	
	19-3
	Maximum MIMO Layer Adaptation
	1. Support of maximum number of MIMO layer configuration  per DL BWP

	
	19-4a
	UE assistance information
	1. Preferred k0/k2 [for same carrier scheduling]
· 15kHz/30kHz SCS: {1, 2, 4, 6} slots
· 60kHz/120kHz SCS: {2, 4, 8, 12} slots
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2.1 Categorize UE power saving features

The UE power saving features should be categorized based on the power saving in each domain in the WID.  Rel-16 UE power saving WID includes UE adaptation to DRX, cross-slot scheduling, maximum MIOM layer adaptation, and relaxation of RRM measurements.  Several aspects of UE assistance information are identified at each power saving domain to optimize the UE power saving gain.   The UE features in RAN1 includes DRX adaptation, cross-slot scheduling, maximum MIMO layer adaptation, and RAN1-related UE assistance information.  

2.2 DRX Adaptation

Rel-15 DRX configuration provides UE power saving by allowing UE to switch off period of time and on for data reception a period of time.  UE wake up at DRX ON and standby for any DL scheduling.    For UE feature on DRX adaptation, UE would be configured with PDCCH-based power saving signal/channel to trigger UE wakeup or not at next DRX ON in order to achieve power saving of no unnecessary wakeup without any DL data reception at the DRX ON.   The general procedure for UE adaptation to the DRX operation includes, 


· WUS monitoring occasion and processing time before DRX ON -  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
· Indication of UE wakeup - Indication of UE whether  or not to start drx_OnDuration timer at the DRX ON by detection of DCI format 2_6
a. UE feature of SCell dormancy indication outside Active Time is captured in MR DC/CA feature
· Miss-detection of DCI format 2_6 -  Configured UE wakeup or not when DCI format 2_6 is not detected at all monitoring occasions outside Active time
· Maintaining of channel quality measurement for link adaptation and beam management
a. Configured  P-CSI report when  impacted by DCI format 2_6 that drx_OnDurationTimer does not start at the DRX ON
b. Configured  L1-RSRP report when  impacted by DCI format 2_6 that drx_OnDurationTimer does not start at the DRX ON

The DRX adaptation feature is per UE.  

2.3 Cross-Slot Scheduling

UE power saving by cross-slot scheduling is to allow UE not to buffer and decode PDSCH at the same slot to achieve power saving.  The cross-slot scheduling is to select the subset of time domain resource allocation in TDRA table with K0 > 0 and aperiodic CSI-RS triggering offset not in the same slot.    Rel-16 UE power saving also supports dynamic switching between same slot and cross-slot scheduling with 1-bit indication of minimum scheduling offset K0 and K2 in DCI format 0_1 and 1_1.  


The cross-slot scheduling feature is per UE.  

2.4 Maximum MIMO Layer Adaptation

The UE feature of Maximum MIMO layer adaptation is to allow UE switching off the Tx/Rx antenna to achieve power saving when the rank of MIMO channel is less than the maximum rank.    The maximum MIMO layer support could be different for different bands.  For example, the number of MIMO layers for FR1 and FR2 could be different due to different transceiver design at the UE.   If the maximum MIMO layer adaptation feature is per UE, we would need to have additional indication if it would be different between FR1 and FR2.   

The maximum MIMO layer adaptation should be per band combination.   

2.5 UE Assistance Information 

UE assistance information is for UE to provide the preferred system configuration, such as DRX configuration, aggregated bandwidth, SCell configuration, MIMO configuration, release request and minimum scheduling offset K0/K2.   Most of UE assistance information features belong to RAN2 discussion.   The minimum scheduling offset K0/K2 is only UE assistance information discussed in RAN1.  

The UE assistance information is per UE. 



Conclusion: 

This paper discusses the description of UE power saving feature and its required processing 
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