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3GPP™ Work Item Description
For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title:	Study on UE Power Saving in NR 
Acronym:SI_NR-PowerSaving
Unique identifier: 	{A numberto be provided by MCC at the plenary}
NOTE:	For new WIs/SIs leave the Unique identifier empty but you may make a proposal for an Acronym.
	If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI. 
	Please tick (X) the applicable box(es) in the table below:
	Either:
	This WID includes a Core part
	

	This WID includes a Performance part
	


	or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	



1	Impacts
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	x
	x
	
	

	No
	X
	
	
	X
	X

	Don't know
	
	
	
	
	



2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a study item.
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item



NOTE:	Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, we define them as work tasks.If you are in doubt, please contact MCC.
2.2	Parent and child Work Items 

	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	


NOTE:	RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one WID. Therefore the table above should just include the feature WI Unique ID and title and Nature of relationship is "parent WID".

2.3	Other related Work Items and dependencies

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	700058
	Study on Scenarios and Requirements for Next Generation Access Technologies
	

	710062
	Study on New Radio (NR) Access Technology
	

	700022
	Study on Stage 1 for New Services and Markets Technology Enablers
	


NOTE:	Classical examples: List a preceding SI or a preceding WI (e.g. if you further enhance a topic). Also related or dependent WIs in other TSGs should be indicated.

3	Justification
UE battery life is an important aspect of the user’s experience, which will influence the adoption of 5G handsets and/or services. It is critical to study UE power consumption for Rel-16 to ensure that UE power efficiency for 5G NR UEs can be at least not worse than LTE, and techniques and designs for improvements are identified and adopted.
ITU-R defines energy efficiency as one of the minimum technical performance requirements for IMT-2020. According to ITU-R report - Minimum requirements related to technical performance for IMT-2020 radio interface(s), “energy efficiency of the device can relate to the support for the following two aspects: a) Efficient data transmission in a loaded case; b) Low energy consumption when there is no data. Efficient data transmission in a loaded case is demonstrated by the average spectral efficiency. Low energy consumption when there is no data can be estimated by the sleep ratio”.
Because NR system may be capable of supporting high speed data transport, it is expected that user data tends to be bursty and served in very short durations.  One efficient UE power saving mechanism is to trigger UE for network access from power efficient mode.     UE would stay in the power efficient mode, such as micro sleep or OFF period in the long DRX cycle, unless it is informed of network access through UE power saving framework.    Alternatively, network can assist the UE to switch from the “network access” mode to the “power efficient” mode when there is no traffic to deliver, e.g. dynamic UE transition to sleep with network assistance signal.  
In addition to minimizing the power consumption with the new wake up/go-to-sleep mechanism, it is equally importance to reduce the power consumption during the network access in RRC_CONNECTED mode.  More than half of the power consumption in LTE is UE in the access mode.   The power saving scheme should focus on minimizing the dominate factor of power consumption during the network access, which includes the processing of aggregated bandwidth, active RF chain number and active reception/transmission time, and dynamic transition to power efficient mode.   Since the majority cases of LTE field TTIs are with no data or small data, the power saving scheme for the dynamic adaptation to the different data arrival should be studied in RRC_CONNECTED mode.      Dynamic adaptation to traffic in different dimensions, such as carrier, antenna, beamforming, and bandwidth, can also be studied for Rel-16.  Furthermore, methods to enhance the transitions between “network access” mode and power saving mode should be considered.   Both network-assisted and UE-assisted approaches should be considered for UE power saving mechanism.
UE also consumes a lot of power for RRM measurements.  In particular, UE would need to power up before the DRX ON period to track the channel in preparation for the RRM measurement.  Some of the RRM measurements are not necessary but consumes a lot of UE power, for example, the low mobility UEs does not have to measure as frequent as   high mobility UEs. Network would provide the signalling to assist UE to reduce the power consumption on unnecessary RRM measurements. Additional UE assistance, for example the UE status information, etc, is also useful for the network to enable the UE power consumption reduction on RRM measurements.
Therefore, a study is proposed to identify the feasibility and benefit of techniques to allow UE implementations which can operate with reduced power consumption.


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


4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.

4.3	RAN time budget request (not applicable to RAN5 Wis/Sis)
NOTE:	For all RAN related Wis/Sis which are not led by RAN WG5 the WI/SI apporteurs has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed leave the field empty otherwise enter a number in the field.
	For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID’s zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.
	If this WID is covering Core and Performance part, then please fill out one line for each of them in the attached Excel table.
Additional comments to the time budget request in the attached Excel table:


5	Expected Output and Time scale
	New specifications{One line per specification. Create/delete lines as needed}

	Proposed Spec no. or series
	Type (see note 1) 
	Title
	For info 
at TSG#
	For approval at TSG#
	Remarks

	TR38.xxx
	TR
	[bookmark: _GoBack]Technical Report for New Radio UE Power Saving 
	RAN1
	RAN#84
	RAN1 study targets to complete at RAN#83


Note 1:	Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
“Internal TR” is intended for 3GPP internal use only whereas “External TR” may be transposed by Ops.
NOTE:	If this is a RAN WID including Core and Perf. Part, then all new Core part specs have to be listed first and then all new Perf. Part specs. Indicate “Core part” or “Perf. Part” under Remarks for each spec.
By default a new specs can only be new for one of both parts.

	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	
	
	
	


NOTE:	If this is a RAN WID including Core and Perf. Part, then all new Core part specs have to be listed first and then all new Perf. Part specs. Indicate “Core part” or “Perf. Part” under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. Part), then it has to be listed twice with appropriate approval dates.
6	Work item Rapporteur(s)

		Fang-Chen Cheng 
Company: CATT
Email:	fcc@catt.cn


7	Work item leadership
RAN WG1
Secondary RAN WG2

8	Aspects that involve other WGs
NOTE:	For RAN WIDs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.


9	Supporting Individual Members
	Supporting IM name

	Apple

	AT&T

	CATT

	CATR

	CMCC

	China Unicom

	China Telecom

	CHTTL

	Ericsson

	Fujitsu

	Huawei

	Huawei Device

	HiSilicon

	III

	Intel

	InterDigital

	ITRI

	KT Corp

	LG

	MediaTek

	Nokia

	Nokia Shanghai Bell

	NTT DoCoMo

	OPPO

	Panasonic

	Qualcomm

	Samsung

	Sharp

	SK Telecom

	Softbank

	Sony

	Telecom Italia

	Verizon

	vivo

	Xiaomi

	

	



