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1 Introduction
A new study item for NR power saving is approved in RAN#80 [1]. The objective of the 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  



In this paper, we provide our view on UE adaptation technique to improve the power saving performance. 
2 Discussion

According to current MAC spec, if there is data arrival during DRX off duration, UE will trigger SR and enter active time after SR is transmitted.
	TS 38.321-f40 
5.7 Discontinuous Reception (DRX)
When a DRX cycle is configured, the Active Time includes the time while:
-	drx-onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimerDL or drx-RetransmissionTimerUL or ra-ContentionResolutionTimer (as described in subclause 5.1.5) is running; or
-	a Scheduling Request is sent on PUCCH and is pending (as described in subclause 5.4.4); or
-	a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in subclause 5.1.4).



Observation 1: According to current NR MAC spec, upon data arrival in DRX off duration, UE will immediately trigger SR and leave DRX off duration after SR transmission. 

This means if there is frequent but delay-tolerant data arrival, UE’s sleep time will be frequently interrupted, causing a bad power saving performance. To improve power saving efficiency for this scenario, an obvious direction is to apply traffic adaptation/shaping, e.g., for delay-tolerant traffic, UE trigger SR/RACH only at specific moment/condition to reduce interruption to DRX off duration. From network perspective, it just looks like that UE has different UL traffic pattern, and this is why we call it traffic adaptation. Traffic adaptation may introduce additional latency because UE is not allowed to trigger SR/RACH at any time, and therefore it is more suitable for delay-tolerant traffic.
Observation 2: For latency-tolerant UL data, traffic adaptation technique, such as triggering SR/RACH only in restrictive time/condition, can reduce interruption to DRX off duration while still satisfying latency requirement.

There are many ways to implement traffic adaption. For example,
· Avoid SR transmission during DRX off duration
· Alt. 1: SR is triggered only during DRX on duration.
· Alt. 2: SR resource of a SR configuration associated with delay-tolerant LCH is valid only during DRX active time.
· Introduce SR triggering latency / restriction to reduce SR transmissions
· Alt. 3: SR is triggered for the delay-tolerant LCH only when the amount of data in the buffer of the delay-tolerant LCH reach a threshold.
· Alt. 4: SR is triggered for the delay-tolerant LCH only when the waiting time of the first arrived data in the buffer of the delay-tolerant LCH reach a threshold.
· Avoid/Reduce RACH triggering
· Alt. 5: A delay tolerant LCH is not associated with a SR configuration, and 
· Option 5-1: does not trigger RACH
· Option 5-2: does not trigger RACH during DRX off time
· Option 5-3: does not trigger RACH until a new timer expires

Some explanations for these alternatives is as below:
· For Alt.1, to avoid the interruption of DRX off duration, UE delay the triggering of SR until the next on duration
· For Alt.2, UE trigger SR immediately upon delay-tolerant data arrival, but send PUCCH for SR until DRX on duration because only those SR opportunities in on Duration are considered available to the UE.
· For Alt.3, there is a data amount threshold. UE accumulate the delay-tolerant data in buffer, and does not trigger SR until the data amount reaches the threshold.
· For Alt.4, a waiting timer is introduced. When new data arrives the empty buffer of the LCH, the timer is started. UE does not trigger SR for the LCH until the waiting timer expires. The value of the waiting timer depends on the latency requirement of the delay-tolerant data.
· For Alt.5:
· Alt.5-2 is to reduce the frequency of RACH triggering during DRX off duration. 
· Alt 5-1 & 5-3 is to avoid RACH triggering during DRX off time

In our view, introducing SR/RACH triggering latency/restriction can reduce the interruption to DRX off duration, and thus improve DRX power saving performance efficiently. Therefore, it is suggested that RAN2 considers this direction for power saving.

Proposal: RAN2 applies traffic adaptation technique to improve power saving performance, e.g., introduce SR/RACH triggering latency/restriction for delay-tolerant traffic/logical channel. FFS the solution details.

3 Conclusion 
Based on the observation:

Observation 1: According to current NR MAC spec, upon data arrival in DRX off duration, UE will immediately trigger SR and leave DRX off duration after SR transmission. 

Observation 2: For latency-tolerant UL data, UL traffic adaptation technique, such as triggering SR/RACH only in restrictive time/condition, can reduce interruption to DRX off duration while still satisfying latency requirement.

We propose:

Proposal: RAN2 applies traffic adaptation technique to improve power saving performance, e.g., introduce SR/RACH triggering latency/restriction for delay-tolerant traffic/logical channel. FFS the solution details.
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