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1. Introduction
In RAN #80, a new Rel-16 study item on NR UE power saving was approved [1] with the following objectives:
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  

Some progress had been made in RAN1 and the corresponding agreements were captured in the TR 38.840 [2]. In this contribution, we will discuss the objective 1, i.e. UE adaptation to the traffic and UE power consumption characteristics in various domains in RRC CONNECTED mode, and the power saving signal/channel/procedure for triggering adaptation of UE power consumption characteristics.
2. Discussion on C-DRX enhancement
2.1. Adaptive C-DRX configurations
In NR, the PDCCH monitoring activity of the UE is governed by DRX and BA for UE power saving. When DRX is configured, the UE does not have to continuously monitor PDCCH. In a DRX cycle, an on-duration period is configured for the UE after waking up. In this period, UE shall monitor PDCCHs. If the UE successfully decodes a PDCCH, the UE will stay awake and start the inactivity timer. After that, UE will go back to sleep. The UE shall restart the inactivity timer following a single successful decoding of a PDCCH for a first transmission only (i.e. not for retransmissions). 
Current DRX configuration may not match the data arrival pattern exactly. If there is no data arrival during the active time, or the duration for inactivity timer cross multiple data arrival interval, UE will still keep awake for a long time even with no data arrival. Current DRX is configured by RRC signalling. It can not be fast switched according to the dynamic traffic arrival. 
Moreover, active BWP can be switched by DCI in Rel-15. Different BWPs have different bandwidths and scheduling parameters. Thus, one set of DRX configurations may not fit all BWP configurations. 
Observation 1: Current DRX configuration cannot fast switch to match the dynamic traffic data arrival or scheduling. 

In order to decrease unnecessary awake period for the UE, DRX configuration should be changed dynamically with data arrival or scheduling. More specifically, network can configure multiple sets of DRX configurations or multiple DRX patterns. They can be dynamically switched by network controlling through MAC CE or DCI. Or on the other hand, network can adapt the DRX parameters for the UE at different states. Detailed solution can be further discussed if this intention can be agreeable in RAN2. 
Proposal 1: Multiple sets of DRX parameters can be configured to the UE to match different traffic pattern or scheduling. 
· How the network dynamic switch the DRX configurations by MAC CE or DCI can be further discussed in RAN2. 
Meanwhile, the UE can also report the preferred DRX configurations to the network based on the traffic and UE power consumption characteristics. Network can configure the DRX parameters according to the UE reported assistance information. 
Proposal 2: UE can report the preferred DRX configuration through UE assistance information. 
2.2. Power saving signal/channel before OnDuration
Another direction for C-DRX enhancement is to use power saving signal/channel to control the OnDuration. According to the power saving signal/channel indication, the UE determines whether to wake up to monitor PDCCH in the subsequent DRX OnDuration period. 
Actually, this part has been initially discussed in RAN1. It is agreed in RAN1 that:

	The power saving scheme of power saving signal/channel triggering UE adaptation to DRX operation is to configure the power saving signal/channel before or at the beginning of the DRX ON duration to trigger UE waking up only when there is DL data arrival. UE is not required to wake up at the DRX ON at least for PDCCH monitoring, if the power saving signal is not detected. 


When power saving signal/channel is configured before or at the beginning of the DRX OnDuration, the impact to Rel-15 C-DRX procedure need to be studied by RAN2. 
Proposal 3: RAN2 to study the impact to Rel-15 C-DRX procedures, when power saving signal/channel is configured before or at the beginning of the DRX OnDuration to indicate whether to skip PDCCH monitoring in DRX OnDuration or not, according to current RAN1 outcomes.
3. Conclusion
In this contribution, we discuss the C-DRX enhancement for power saving. Based on the discussion, we have the following observations and proposals:
Observation 1: Current DRX configuration cannot fast switch to match the dynamic traffic data arrival or scheduling. 

Proposal 1: Multiple sets of DRX parameters can be configured to the UE to match different traffic pattern or scheduling. 

· How the network dynamic switch the DRX configurations by MAC CE or DCI can be further discussed in RAN2. 

Proposal 2: UE can report the preferred DRX configuration through UE assistance information. 
Proposal 3: RAN2 to study the impact to Rel-15 C-DRX procedures, when power saving signal/channel is configured before or at the beginning of the DRX OnDuration to indicate whether to skip PDCCH monitoring in DRX OnDuration or not, according to current RAN1 outcomes.
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