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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 
New SID on NR-Lite devices and related technical enhancement 
Acronym: {Propose an acronym. The sign "-" is a level separator between (Feature)-(Building Block)-(Work Task). The sign "_" can be freely used. Studies have to start by "FS_". Each acronym level has to be simple and short, 7 characters max recommended.} 
Unique identifier: 
{A number to be provided by MCC at the plenary} 
NOTE:
For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.


For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.


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 
{ For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study.}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	
	
	

	No
	
	
	
	
	

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … {Tick one box. "Feature / Building Block / Work Task" form a hierarchical structure. E.g. no Building Block can be proposed without a corresponding parent Feature. The full structure of all existing Work Items is shown in the 3GPP Work Plan in ftp://ftp.3gpp.org/Information/WORK_PLAN } 
	
	Feature

	
	Building Block

	
	Work Task

	
	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 Work Item 
{Not applicable for Feature nor for a Study Item}
{For a Building Block: list here the parent Feature }
{For a Work Task: list here the parent Building Block }
	Parent Work Items 

	Unique ID
	Title

	
	


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.
2.3
Other related Work Items and dependencies
{List here other Work Items which relate to the proposed one, such as preceding SI or a preceding WI (e.g. if further enhancing a feature).}

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	{optional free text} 

	
	
	{optional free text} 


NOTE:
Also related or dependent WIs/SIs in other TSGs should be indicated.
3
Justification

NR system is designed to cover mainly 3 use cases i.e. eMBB, mMTC and URLLC from very beginning. In Rel-15 NR specs mainly focussed on eMBB and initial functionality of URLLC which is further enhanced in Rel-16. In the evaluation for IMT2020 based on Rel-15 specification, it is confirmed NR system can also meet ITU-R requirement in terms of massive MTC, but these MTC devices should not touch LPWA case which is resolved by NB-IoT/eMTC based on LTE technology according to agreement in RAN#79 RAN. It means all the NR devices will be high-end terminals. But in reality, more UE types are necessary for NR system to meet the market requirements for NR in future.
There are now quite a lot of wearable devices on the market e.g. smart watches. Such kind of UE deems to be different because of its small size, different customer (kids or adult), low price but longer battery life. The typical application could be of sports, healthcare, voice, SMS, Wechat, positioning etc. They can be connected to network directly or indirectly i.e. via smart phone at hand. Because of low price and its small size, wearable device is equipped normally with single TX/RX antenna, low transmission power. The typical service doesn’t demand high data throughput but requires a seamless mobility performance. Subsequently small bandwidth without requiring the support of CA/DC is sufficient. For these applications, power consumption in IDLE/INACTIVE state is critical and these RRC states have not yet been optimized for these specific applications. 
Compared to LTE system, NR wearable device can share all NR merits like higher spectrum efficiency, better coverage, lower CP/UP latency and longer battery life, service based architecture of 5GC etc. By sharing same 5GC and NG-RAN with smart phone it helps smooth interaction between wearable device and smart phone including PC5 interface developed in Rel-16, otherwise inter-RAT and/or inter-system interworking is needed. Network slicing could enable more flexible co-existence with eMBB, URLLC on the same NR carrier.
From Rel-15 onwards, industrial applications attract more and more attention. In Rel-16 two WIDs i.e. IIOT and eURLLC will be specified to address factory automation, power distribution, remote control, intelligent transport system and AR/VR etc. The use cases which had been evaluated and later on addressed in work item phase mainly focus on those deterministic one with periodic and aperiodic data service which demand either low latency or high reliability or both. But there are also other use cases which have much relaxed requirements in terms of latency or reliability or data throughput, but longer battery life. One example is wireless sensor network described in section 5.3.8 of 22.804. Such sensors can be applied for factory automation, process automation, monitoring and maintenance. The transmission latency of the sensors like valves, pumps or heaters could be 50ms~100ms with few Kbps up to few Mbps. Those sensors are expected to work for at least more than one year. Therefore, power saving is extremely important. Similar example is sensors for smart farming and environment for building automation. Another typical low end UE is surveillance camera, for example CCTV for smart city. The transmission latency could be up to 500ms, but the data throughput should be at least few Mbps.
Without introducing new UE category these low end UEs have to support e.g. up to 100MHz channel bandwidth (3.5GHz), 23 dbm transmitting power and at least 2 RX antenna etc. Such high-end configuration will result in not only unnecessary high cost and thus prevent real business case on the market, but also high power consumption and thus failure to meet battery life. 
LTE is not a right system for those low end UEs in industry considering other sensors/actuators in the same factory or same processing system are based on NR system. Inter-RAT or even inter-system interworking between the low end UEs and other high end URLLC UEs will make it less efficient or even dangerous for industry. In addition, NR system can address more spectrum range than LTE e.g. FR2 and unlicensed frequency working as standalone mode.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The study item intends to collect and analyse scenarios and use cases for NR-Lite devices (between LPWA devices and EMBB/URLLC devices) and introduce new UE category for them. The study includes following objectives:
1. To study requirement of NR-Lite devices including smart watch, surveillance camera and NR-Lite devices in TR22.804, TS22.261 and TS22.104. Requirements include but not limited to data throughput, transmission latency, battery life, connection density, coverage etc.
2. To identify UE capability based on concluded radio requirements w.r.t. following aspects. And then one or more UE categories should be introduced and signalled to the network.
2.1 Supported maximum and minimum channel bandwidth for single component carrier. To identify whether NR CA/DC should be supported or not. To identify whether multiple BWP should be supported or not.

Note: The selected minimum channel bandwidth should not require new design of initial access procedure i.e. Initial access procedure defined in Rel-15 for NR should be reused.
2.2 Identify applicable spectrum including FR1 and FR2, licensed and unlicensed spectrum assuming TDD, FDD and half duplex FDD are all feasible
2.3 Supported maximum transmitting power for identified spectrum 
2.4 Supported maximum number of TX/RX antenna. In case more than 1 antenna are concluded, maximum MIMO layer should be identified.
2.5 To identify other baseband capability including but not limited to soft buffer size, maximum modulation order, processing N1, N2 parameter etc.
3. Based on identified UE capability, to identify technical issues to be resolved or to be improved including but not limited to:
3.1 To study power saving solution to meet identified battery life requirement. The study should focus on IDLE/INACTIVE state.
Note the solution for different UE category could be also different.
3.2 To identify whether there is any technical issues after trimming baseband capability and RF capability e.g. coverage issue. Study potential solution once technical issue is identified.
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

To identify which RAN4 RRM/RF/DM performance will be impacted for new introduced UE categories
4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur 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, then leave the field empty otherwise enter a number >0 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 part 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}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	{Possible values:

"TS" or 

"Internal TR" or 

"External TR". See Note 1}
	{E.g. 

"22.XXX" or actual number if known}
	{Title of the specification (as per TR 21.801 §6.1.1), to be aligned as much as possible with the WI/SI title} 
	{E.g. 

"TSG#87"}
	{E.g. 

"TSG#89"}
	{e.g.: rapporteur:

<FamilyName>, <GivenName>, <Company>, <email address>}


{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 WI 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

	{E.g. "22.281"}
	{Possible values: 

- either free text (e.g. “CS aspects to be removed") 
- or “Specification to be withdrawn”}
	{E.g. "TSG#89"}
	{Free text}


NOTE:
If this is a RAN WI 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)
{Mandatory: <FamilyName>, <GivenName>, <Company>, <email address>.} 
{Optional: <FamilyName>, <GivenName>, <Company>, <email address>: Secondary task(s).} 

{The first listed Rapporteur is the work item primary Rapporteur. The role of a Rapporteur is further described in www.3gpp.org/specifications-groups/delegates-corner/writing-a-new-spec. 
Secondary Rapporteur(s) are possible for specific secondary task(s).

7
Work item leadership

Primary: RAN1
Secondary: RAN2,RAN4 
8
Aspects that involve other WGs
{Specify all the other WG(s) to be involved and, if specific, their task. E.g.: "SA2, SA3, SA5. CT6 for storage, and potentially SA4". If not applicable, indicate "None" or "None identified yet".}
NOTE:
For RAN WIs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 

	Supporting IM name

	

	

	

	

	

	


