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1
Introduction
RAN1 leading SI “UE Power Saving in NR” has been progressed in RAN1 during the last couple of meeting cycles and RAN2 starts SI last meeting. The time granted for RAN2 is as below. 
	
	Study Item
	Work Item

	
	105bis
	106
	107
	107bis
	108
	109

	
	Apr
	May
	Aug
	Oct
	Nov
	Feb

	Time Unit
	1
	1
	1
	1
	1
	1


The work scope of SI is broad covering many aspects each of which may require multiple TUs.
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Given the tight TUs and broad work sceope, RAN2 needs to discuss how to progress the SI/WI during REL-16 to come to any useful achievements. 
In RAN#83, new WID on UE power saving has been agreed. The work scope of the WID is down-selected from that of the SID. For your convenience, the scope of the WID is captured as follows:

	4.1
Objective of SI or Core part WI or Testing part WI

The objective is to specify the UE power saving techniques with UE adaption in achieving UE power saving.  The power saving technique should address latency and performance in NR as well as network impact.  The objective of the UE power saving includes the following,
1) Specify power saving techniques with UE adaptation with focus in RRC_CONNECTED mode [RAN1, RAN4] 

a) Specify the power saving techniques with power saving signal/channel 
i) Specify the PDCCH-based power saving signal/channel triggering UE adaptation in RRC_CONNECTED

ii) Note: this objective shall not duplicate DRX operation and impact to DRX is studied at RAN2

iii) Note: Any change of PDCCH channel coding and payload interleaver is not in the scope

b) Specify the procedure of cross-slot scheduling power saving techniques  
i) Note: The procedure is in addition to Rel-15 cross-slot scheduling procedure

2) Evaluate the required switching and interruption times for UE dynamic adaptation to the maximum number of MIMO layers [RAN4]
a) Note: Switching on/off the RF is part of the evaluation


In the new WID, we can see a few objectives were excluded, i.e. enhancements on NW/UE assistance information, RRM measurements, UE paging procedure and efficient transition. Of course, in next RAN plenary, further update may happen depending on RAN2 study results, but clear evaluations for candidate solutions have to be provided.
2
Discussion/Suggestion
Table below summarizes our view on each item listed in the SID. Except for RAN2 responsibility issues, the items excluded in the new WID are indicated as strike-out. Since RAN1/4 will not specify the items, RAN2 doesn’t also study them. 
	Items in R16 scope
	Note
	Suggestion

	Enhancements on UE assistance information (for UE adapatation)
	RAN1 is working on it.
	During Study Item phase

· discuss RAN2 centric new information

During Work Item phase

· specify signaling support for RAN1 oriented information and RNA2 oriented information

	Enhancements on C-DRX
	RAN2 responsibility. Have been many proposals in the fast.
	During Study Item phase

· discuss the possible enhancements 

During Work Item phase

· specify the agreed enhancements (if any)  

RAN2 shall not rush to conclude everything. Can discuss further in Release 17 if needed.

	Wake-Up Signal like enhancement
	Included in the work scope of the RAN1 WI
	During Study Item phase

· No activity unless RAN1 explicitly request 

During Work Item phase

· No activity  unless RAN1 explicitly request

	Enhancements on RRM measurement
	TR conclusion include the gains from various flavored solutions
	During Study Item phase

· Discuss which solution, if any, to be supported 

During Work Item phase

· Specify the solution, if needed

	Enhancements on paging
	RAN1 should provide input
	During Study Item phase

· No activity unless RAN1 explicitly request 

During Work Item phase

· No activity  unless RAN1 explicitly request 

	Enhancements on state transition
	RAN2 responsibility. 
	During Study Item phase

· discuss the possible enhancements 

During Work Item phase

· specify the agreed enhancements (if any)  

RAN2 shall not rush to conclude everything. Can discuss further in Release 17 if needed.


In our companion contribution [1], we analysed the power consumption to identify which activity/aspect is the critical ones in power saving perpective. The observations are captured below. 
Observation 1: Transition between sleep and non-sleep is the most significant source of power consumption. The number of transitions can be redueced if I-DRX cycle is increased. 
Observaiotn 2: PDCCH monitoring is the next significant source of power consumption. PDCCH monitoring can be minimized by applying more suitable DRX configurations. 
Observation 3: PDSCH reception and HARQ A/N are another significant source of power consumption. The power consumption can be reduced if GNB schedules bigger TB instead of scheduling smaller TBs multiple times.

Observation 4: In the instantaneous messaging like traffic, PDCCH monitoring consumes battery more than expected. It could be reduced if GNB sends UE back to IDLE/INACTIVE quickly
Increasing I-DRX cycle up to 10.24 second was agreed in last RAN2 meeting. C-DRX enhancement is RAN2 responsibility and RAN2 can study it during the SI phase. However, it should come with sufficient cost/benefit analysis. 
Proposal 1: To study, during SI, enhancing DRX mechanism to minimize PDCCH monitoring
GNB scheduling aspects has not been studied. We believe it is important part of UE power saving, and should be discussed during the study item. We have a companion contribution in [2]. 

Proposal 2: To study, during SI, scheduling aspects for battery saving
RRC state transision aspects which has not been studied in RAN1 can be studied in RAN2. 
Proposal 3: To study, during SI, battery friendly state transition between RRC CONNECTED and IDLE/INACTIVE
RAN1 has studied the new information to be provided to the NW for power saving purpose. This information can be provided in RRC message or any other signalling means. It shall be studied in RAN2 as well which kind of new information is useful. 

Proposal 4: To study, during SI, the UE assistance information for battery saving
Conclusion section of TR captures the battery saving gains from RRM measurement enhancement for various solutions. In our view, RRM measurement part is not important source of power consumption. The power saving gain quoted in the TR and the analysis from [1] show that it is trivial comparing to overall power consumption. RAN2 may study this aspect but with lower priority.  
Proposal 5: To study, during SI if time allows, RRM measurement enhancement for battery saving
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