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The UE power saving WID was revised in RAN#84 [1] to include objectives based on the outcome of the RAN2 SI phase which concluded in June. Objectives on relaxation of RRM measurements and UE assistance information were added. Based on the discussions on scoping the UE power saving WI during RAN#84 meeting, it was concluded in the RAN#84 Report that PDCCH skipping aspect can be further discussed in RAN#85.
In this contribution, we provide our views on scoping for UE power saving regarding PDCCH skipping, UE assistance and other aspects subject to WID updates.

Discussion
We provide our views on scoping for PDCCH skipping, UE assistance and other aspects subject to WID updates. 
PDCCH skipping
PDCCH skipping was considered during the study phase, and evaluation results [1, Table 10] showed substantial gains in UE power consumption. When there is no data to be transmitted to the UE, gNB sends an indication to the UE to skip PDCCH monitoring for a certain time duration, after which the UE resumes monitoring PDCCH according to the configured DRX cycle. The indication sent by gNB can be DCI-based so that multiplexing with other signals is possible and the reliability is guaranteed. The main advantage of such signaling is the dynamic adaptation of PDCCH skipping which allows a larger power saving gain. The gNB can dynamically control and optimize UE power consumption and data transmission, e.g. gNB indicates a shorter period for PDCCH skipping for better latency performance, or a longer period if latency requirements are less stringent or there is no data to transmit so that more UE power saving can be achieved. 
It is noted that there is no impact to the DRX cycle and there is no need to reconfigure the UE to modify the DRX cycle when PDCCH skipping is used. The UE behaviour is according the configured DRX and, if indicated, UE will skip monitoring PDCCH in certain parts of the Active Time. Moreover, PDCCH skipping can be used also if DRX is not configured although the RAN1 discussions and evaluation focused on the case where DRX is configured.
During RAN1#96bis meeting, PDCCH skipping was listed, among other solutions, in the RAN1 agreement as one of the power saving technique to be considered. It was noted that there were concerns regarding the potential dependence of PDCCH skipping from the RAN2 work since the RAN2 SI on UE power saving was still ongoing at that time. 
Agreement in RAN1#96bis:
Potential DCI contents in DCI format(s), to be further investigated:
…..
· PDCCH monitoring periodicity
· PDCCH skipping (skipping duration)- 
· PDCCH skipping – UE is indicated to skip number of the PDCCH monitoring occasions and stays in the Active Time
Note that 
· For the bullets in italic, there are concerns that some of which may have dependence on the ongoing SI in RAN2. 
· For the last two bullets, there are additional concerns that these are deemed by some companies to be not in the scope of the power saving WI approved so far 

The RAN2 SI was concluded in RAN#84 and the WID was revised. There is no dependency of PDCCH skipping and RAN2 work. 
Observation 1: For UE power saving, PDCCH skipping provides UE power saving gains and scheduling flexibility. 
Proposal 1: Specify PDCCH skipping in Rel-16 UE power saving WI. 

UE assistance information
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. Evaluation done during the study phase in RAN1 can be used as guidance to decide which parameters and settings are most useful for power saving. The preferred UE 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 for processing timeline (UE desired value of K0, K1 and K2).
In the revised WID [1], objective 4) on UE assistance information has been added. It is made explicitly clear in the Note for the WID objective 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”. Due to the lack of time, UE assistance was not discussed in RAN1#98 meeting. RAN2 further discussed UE assistance in August meeting and agreed that C-DRX configuration will be provided in UE assistance. 
In addition to C-DRX configuration parameters, other types of UE assistance information are useful, e.g. configuration for BWP, CA, MIMO layer, and processing timeline.
Observation 2: For UE assistance information, RAN1 should discuss and select the UE assistance information for better configuring power saving techniques.
Proposal 2: UE assistance reporting includes information on the configuration for BWP, CA, MIMO layer, and processing timeline.

Other aspects
There are other aspects, such as triggering RS transmission and CSI report, that RAN1 decided to investigate in RAN1#96bis with conditional RAN1#97 agreements (shown below) made pending the WID revision in RAN#84. These aspects were not included in the WID update in RAN#84. These aspects should be explicitly included in the WID if we are to work on them in Rel-16; otherwise no more effort should be made and consider them as needed for Rel-17. 

Agreements in RAN1#97:
Outside Active Time, the PDCCH-based power saving signal/channel is configured for triggering UE to or not to monitor the subsequent ON duration(s) 
· FFS a single vs. multiple durations, particularly checking consistency with RAN2 agreements
Further study in the new DCI how to potentially indicate at least the following techniques (subject to further WID update):
Indicating UE to use the aperiodic RS
Aperiodic CSI-RS 
Aperiodic SRS
TRS
Triggering aperiodic CSI report
Cross-slot scheduling
Rel-15 DCI-based BWP switching
The power saving techniques can be explicitly included in the DCI contents or implicitly indicated by other techniques (e.g., BWP switching).

Proposal 3: Aspects related to indicating UE to use aperiodic RS and triggering aperiodic CSI report should be explicitly included in the WID if we are to work on them in Rel-16; otherwise no more effort should be made and consider them as needed for Rel-17.

Conclusion
Scoping the work for RAN1 for NR power saving was discussed. Our proposals are summarized below:
Proposal 1: Specify PDCCH skipping in Rel-16 UE power saving WI. 
Proposal 2: UE assistance reporting includes information on the configuration for BWP, CA, MIMO layer, and processing timeline.
Proposal 3: Aspects related to indicating UE to use aperiodic RS and triggering aperiodic CSI report should be explicitly included in the WID if we are to work on them in Rel-16; otherwise no more effort should be made and consider them as needed for Rel-17. 
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