3GPP TSG RAN WG1 #97			R1-1907311
Reno, USA, May 13th – 17th, 2019

Agenda item:	7.2.9.3
Source: 	ITRI 
Title: 	Measurement and QCL assumption for UE power saving 
Document for:	Discussion and Decision
1	Introduction 
[bookmark: _Toc5513067]In order to minimizing the power consumption, power saving techniques studied in TR [1], including RRM measurements. However, for keeping UE in connected mode, link maintenance activities including time/frequency synchronization, beam management and CSI provision via reporting or SRS are still necessary. RAN1#96bis agreements also indicate that triggering RS transmission and CSI report need to be further investigated based on the design of PDCCH-based power saving signal/channel.
	RAN1#96bis agreements
Potential DCI contents in DCI format(s), to be further investigated:
· Power saving technique associated with C-DRX–
· Essential for UE function for the C-DRX
· Wakeup – 
· UE is indicated to transition from outside Active Time to Active Time
· UE is indicated to stay at Active Time
· Go to sleep– 
· UE is indicated to transition from Active Time to outside Active Time.
· UE is indicated to stay outside Active Time
· FFS: The time of receiving the wakeup and go-to-sleep indication inside or outside Active Time.
· Cross-slot scheduling
· Triggering RS transmission
· CSI report
· Single vs. multi-cell operation
· BWP /SCell
· BWP & SCell together 
· BWP and SCell have separated fields
· MIMO layer adaptation/number of Anenna adaptation 
· May further depend on RAN4’s work
· Indication of CORESET/search space/candidate of subsequent PDCCH decoding
· 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



Accordingly, associated measurements and operations would need further study to increase the power saving gain. In this contribution, we provide our views for the power saving associated measurements and operations and give our suggestion.
2 Discussion
In TR [1], the adaption mechanism of RRM measurement activities for UE power saving is suggested to be under gNB control, which may be implemented via UE assistance information, certain conditions, or gNB controlled thresholds. TR also indicates that reducing measurement activities is beneficial for UE power saving. For example, a UE may be configured with a set of RS (e.g., CSI-RS and/or SSB), e.g., served by a set of beams (Beam#0 ~ #15), as shown in FIG. 1. Adjacent directional beams of serving beam can be provided by gNB to reduce UE measurements and reporting. Therefore, a set of RS can be further configured to reduce or avoid measurement and reporting activities when gNB knows the need of power saving from UE.

[image: ]
FIG. 1 Example of deployment scenarios

Monitoring the set of RS can be under gNB control to support UE mobility and/or beam management (e.g., data scheduling), especially the change of the set of RS for power saving associated measurement and reporting activities. With regard to RAN2#105bis agreements about serving cell beam status, a set of adjacent beams should be further considered and included in the monitoring criteria.

	RAN2#105bis agreements
· RAN2 evaluates RRM measurement relaxation in RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE.
· RAN2 to evaluate relaxed monitoring criteria under which the UE may relax RRM measurements. The relaxed monitoring criteria may include the following aspects, but are not limited to:
· UE mobility status (e.g. serving cell variation, speed, movement, direction, cell (re-selection, UE type …)
· Link quality (e.g. serving cell threshold/quality, position in cell, …)
· Serving cell beam status (e.g. beam change, direction, beam specific link condition…)
· Serving cell measurements are not excluded from the evaluation of relaxed RRM measurements for now.



Proposal 1: A set of RS associated with adjacent beams should be considered and included in the monitoring criteria for reducing power saving associated measurement and reporting activities.

Link maintenance activities for keeping UE in connected mode are required even if there is a need of UE power saving. In TR [1], a corresponding adaptation scheme for UE adapting measurement also considers that UE's active TCI state for PDCCH does not change for specific time period. It means that the change RX antenna or beams for PDCCH, PDSCH, or RS reception in the need of power saving is not preferred. On the other side, the change TX antenna or beams is foreseen. UE is not expected to switch TX beams corresponding to trigger RS transmission and CSI report in the need of power saving. Therefore, when UE is in the power saving state, each RS of CSI measurement and reporting or SRS transmission can be adjusted to have same (e.g., spatial) QCL assumption, which may further include PDCCH and/or PDSCH, in order to minimize the change of TX/RX beams. Specifying QCL assumption for UE power saving to avoid the change of TX/RX beams or the involvement of RF retuning is beneficial. The design of PDCCH-based power saving signal/channel can include an information field to indicate a QCL assumption of reception and transmission for UE power saving. 

Proposal 2: An indication related to QCL assumption can be included in the design of PDCCH-based power saving signal/channel for UE power saving to avoid the change of TX/RX beams or the involvement of RF retuning.
3	Conclusions
In this contribution, we discuss about measurement and QCL assumption for UE power saving. We conclude with the following observations and proposals:
[bookmark: _GoBack]
Proposal 1: A set of RS associated with adjacent beams should be considered and included in the monitoring criteria for reducing power saving associated measurement and reporting activities.

Proposal 2: An indication related to QCL assumption can be included in the design of PDCCH-based power saving signal/channel for UE power saving to avoid the change of TX/RX beams or the involvement of RF retuning.
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