3GPP TSG RAN WG1 Meeting #99	R1-1912627
Reno, USA, November 18-22, 2019
Agenda Item:	7.2.9.4
Source:	FUTUREWEI
Title:	On assistance information for UE power saving
Document for:	Discussion and decision 

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The UE power saving WID [1] includes an objective on UE assistance as follows: 
4) Specify, if agreed, the mechanism to provide UE assistance information [RAN2, RAN1]:
a) Study and select amongst the following UE assistance information for RAN2 by RAN#85:
power preferred information (baseline LTE PPI in a well-defined manner) and UE's preference on C-DRX, BWP and SCell configuration [RAN2].
NOTE: additional UE assistance information for RAN1-specific power saving techniques to indicate what setting of parameters related to this Work Item will lead to power savings for the UE can be included if agreed in RAN1.  
In this contribution, we discuss additional UE assistance information for RAN1-specific power saving techniques. 
Discussion
UE assistance information is an important aspect in UE power saving because it provides the network with information to better select configurations and settings so that the benefits of the introduced functions can be fully realized. Objective 4) of the WID [1] is related to UE assistance information, and the Note clarifies that “additional UE assistance information for RAN1-specific power saving techniques to indicate what setting of parameters related to this Work Item will lead to power savings for the UE can be included if agreed in RAN1”. During RAN1#98bis UE assistance was discussed however there was no consensus on which information the UE can assist gNB configuration. Since this is the last RAN1 meeting of the Release, it is proposed to further discuss UE assistance and inform RAN2 as needed. 
UE assistance information may include parameters for C-DRX configuration (length of DRX cycle, On Duration and Inactivity Timer), for BWP configuration (desired bandwidth), for CA configuration (number of carriers, total bandwidth to be aggregated, which carriers to configure), for MIMO layer adaptation (UE desired maximum number of layers, and/or UE desired number of antennas) and for processing timeline (UE desired value of K0, K1 and K2).
[bookmark: _Ref129681832]Proposal 1: RAN1 discusses and selects UE assistance information for better configuring power saving techniques.
Time offset of WUS occasion
The value of the offset between the power saving signal and the start of the on duration C-DRX depends on implementation. Some UE may process the power saving signal with a low capability receiver and therefore it would take longer for the UE to be ready to process the PDCCH with a full capability receiver at the beginning of the on duration interval. The transition from low power state to full power state can be done in stages and this impacts the needed offset. If the power saving signal is processed with a full capability receiver similarly to PDCCH processing during on duration, clearly the offset can be smaller. In order to fully utilize the UE capabilities UE can feed back to the network the minimum offset. The network may take this information into account when configuring the offset. It is then proposed 
Proposal 2: UE reports as assistance information the minimum time offset before on duration C-DRX at which the power saving signal is transmitted.
MIMO layer adaptation
It was agreed to support per-DL-BWP configuration of maximum number of DL MIMO layers. A gNB will configure a maximum number of MIMO layers based on the amount of traffic to be transmitted and the maximum number of layers supported by the UE (UE capability). If the UE can provide information regarding the maximum number of MIMO layers that is preferred to use based on the UE power condition, the gNB can adapt the configuration based on the UE feedback.
Proposal 3: UE reports as assistance information the preferred maximum number of DL MIMO layers.
Processing timeline relaxation
The relaxation of the timeline processing allows the UE to save power. The gNB configures the UE with the parameters. The minimum values of K0 and K2 vary for different UE implementations. If the UE can provide information regarding the minimum values of the processing timeline parameters which are preferred based on the UE power conditions and implementation, the gNB can adapt the configuration of the minimum applicable values based on the UE feedback.
Proposal 4: UE reports as assistance information the preferred minimum values of K0 and K2.
Conclusions
This contribution provides our views on the Rel-16 UE power saving work, which lead to the observations as follows:
Proposal 1: RAN1 discusses and selects UE assistance information for better configuring power saving techniques.
Proposal 2: UE reports as assistance information the minimum time offset before on duration C-DRX at which the power saving signal is transmitted.
Proposal 3: UE reports as assistance information the preferred maximum number of DL MIMO layers.
Proposal 4: UE reports as assistance information the preferred minimum values of K0 and K2.
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