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1 Introduction
A SID for studying UE power saving in NR has been approved in RAN #80 meeting. According to [1], the following objectives should be in RAN2’s study scope. 
	The objective is to study UE power saving framework taking into consideration of latency and performance in NR as well as network impact. The objective of the UE power saving study includes the following,
1)  Identify techniques for UE power saving study with focus in RRC_CONNECTED mode [RAN1, RAN2]
a) Study UE adaptation to the traffic and UE power consumption characteristics in frequency, time, antenna domains, DRX configuration, and UE processing timeline for UE power saving
(Note: existing UE capabilities are assumed for UE processing timeline)

i) Network and/or UE assistance information

ii) Include mechanism in reducing PDCCH monitoring, taking into account current DRX scheme

b) Study the power saving signal/channel/procedure for triggering adaptation of UE power consumption characteristics

2)  Study the UE power consumption reduction in RRM measurements in synchronous and asynchronous network deployment [RAN1/2]

3)  Study the enhancement of higher layer procedures for UE power saving   [RAN2]
a) Study the enhancement of UE paging procedure based on the additional power saving signal/channel/procedure

b) Study the enhancement of UE power saving procedure in supporting efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE mode  


As highlighted above, one objective of this SID is to study the power saving signal/channel/procedure for triggering adaptation. This contribution includes analysis on configuring and enabling power saving signal related mechanisms.
2 Discussion
According to current studies, there can be various power consumption reduction mechanisms combined with power saving signals and the introduction of power saving signals can bring benefits to many aspects. As for the design of such signals, it has been agreed in the WID that the PDCCH-based power saving signal/channel would be specified [2]. Besides, it is concluded by RAN1 that the power saving signal/channel is UE-specifically configured, but whether this signal triggers a single UE or a group of UEs is still under discussion [3]. 
From the RAN2’s perspective, we may consider other issues, e.g., whether both of the WUS and GTS signals are introduced or just one single type (i.e. WUS or GTS). As can be observed from existing researches in RAN1, these two types have their own strengths in different cases. The benefit brought by one type may outweigh the other under certain conditions. Therefore, it needs further study and analysis on determining the type of power saving signals to be used. 

Observation: Different types of power saving signals may have different power saving performances/gains.

Rules and criteria on how to configure/enable configurations related to power saving signals when such signals are introduced should be investigated. For example, whether power saving signals are used as long as such signals are supported by the network and the UE, or they are used only when the UE enters certain “power saving mode”. If power saving signals are applied only when the UE requires power saving or the network consider that the UE can enter a power saving state, it is necessary to design triggering or configuration procedures so that the UE and the network can have the same understanding about e.g. how and when to configure/apply the configuration related to power saving. 
In addition, if both WUS and GTS are introduced, it needs considerations how the UE/network should choose the most suitable type or coordinate these two types of methods. According to some researches, the power saving gain brought by the GTS-related mechanism and the WUS-related mechanism differs under different situations, which implies the most suitable power saving mechanism depends on specific UE traffic patterns. Therefore, it may be beneficial to change power saving mechanisms based on the UE’ traffic dynamically. For example, if the UE’ traffic load increases, the UE or the network can determine that GTS-related mechanism is the desired mechanism to be used currently. The UE can send a request to the network, or the network can send a change indication to the UE. Possible issues for further study are stated below.
· Whether the UE uses the two types of power saving signals simultaneously or only one type during a specific time,
· How to switch/enable the WUS/GTS method from one to the other if only one type is used one time…

Proposal: Investigate criteria on how to configure/enable power saving signal related configurations under power saving signal based mechanisms.
3 Conclusion

In this contribution, we make considerations on the criteria related to power saving signal based mechanisms. Based on the above discussion, observation and proposal are stated as follows:
Observation: Different types of power saving signals may have different power saving performances/gains.
Proposal: Investigate criteria on how to configure/enable power saving signal related configurations under power saving signal based mechanisms.
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5 Text proposal
START OF CHANGE

6 Higher layer procedure for UE power saving
6.3
Higher layer procedures for the UE power saving schemes in RRC_CONNECTED

The higher layer procedure for the UE power saving schemes includes the required signalling and procedures (when needed) for the proposed power saving schemes in Section 5.   

The PDCCH-based power saving signal/channel for wake-up purpose is considered jointly with c-DRX and is only configured when c-DRX is configured. If the PDCCH-based power saving signal/channel for wake-up purpose is not configured, the legacy DRX operation applies. The higher layer procedure in support of the PDCCH-based power saving signal/channel for wake-up purpose should be studied for the power saving signal/channel scheme adaptation to DRX operation (Section 5.1.4). 
When configured, the PDCCH-based power saving signal/channel scheme for wake-up purpose is monitored at occasions located at a known offset before the start of the drx-onDurationTimer. The offset is part of physical layer design.
The higher layer procedure in support of DCI-based PDCCH monitoring skipping should be studied to achieve PDCCH monitoring/decoding reduction (Section 5.1.5). If enabled, it is assumed that DCI-based PDCCH monitoring skipping can be configured with or without DRX.
The procedure of configuring/enabling power saving signal/channel related schemes should be studied.
The concept of a timer-based BWP switching mechanism, similar to the current mechanism used for the DL BWP, is considered as not providing sufficient benefit to be further studied.

Power consumption gains can be achieved in CA configuration by reducing PDCCH monitoring in SCells.

UE assistance for DRX configuration should be studied.
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