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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: 
Small Data Transmission for NR
Acronym: NR_SDT 

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
	X

	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
	X
	

	No
	X
	
	
	
	X

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items

2.1
Primary classification

This work item is a … 

	X
	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 

	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

	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

Many applications installed both on smart phones and wearable devices (e.g. smart watches) trigger the transmission of a lot of small data packets from time to time. For example, instant messaging software, e.g. Whatsapp or Wechat, social media software, e.g. Facebook or Twitter, and applications for wearable devices typically exchange short messages, position information, small images, short duration voice and video clips. Some applications are active and send/receive notification messages/keep-alive packets, etc. when they are running in background or even when not running. News apps, email clients and e-payment apps receive notifications about latest news, emails, etc. Also, in TS 22.891 for “Devices with variable data” it is specified that “The device periodically sends a small amount of information to the authorities indicating conditions are normal. When the device detects an incident out of the ordinary, it sends a good quality video to the authorities.”. Another important application on smart watches which is popular among parents with small children is the transmission of small data packets containing positioning information from the wearable devices. Low-end UE categories like wireless sensors in various verticals transmit small data packets periodically or based on preconfigured events like temperature change, etc.

For all the above applications, power consumption and signalling overhead are important criteria in order to ensure sufficient standby time and efficient transmission over the air-interface. This is one of the motivations for moving UEs to RRC_INACTIVE state, which provides the necessary trade-off between power saving and CP/UP latency. However, till Rel-16 when the UE needs to send or receive data it needs to move to RRC_CONNECTED state to resume the DRBs that are suspended in RRC_INACTIVE state. For occasional/periodic (e.g. with long periodicity) data transmission/reception requirement moving to RRC_CONNECTED state for each small data packet results in additional signalling overhead, long CP/UP latency and hence, more power consumption. 

In Rel-15 RAN2 did discuss small data transmission in RRC_INACTIVE state. The outcome of the discussion is captured in Annex G of 38.804. At that time however, the key enabler for the transmission of small data packets in RRC_INACTIVE state (namely the 2-step RACH feature) was not available yet. However, subsequently, RRC_INACTIVE state was specified in Rel-15 and 2-step RACH will be specified in Rel-16. It is hence natural to leverage these features which will be available as of Rel-16 and start the work on small data transmissions from IDLE/INACTIVE state.

In addition, it should be noted that the solutions developed for NBIoT/eMTC on eLTE connected to 5GC can also be reused in this work item. 5G_CIoT WID in SA2 will be completed in June 2019 and Stage3 will be finished by Dec 2019. The enhancements related to CIoT on 5GC enable the so called UP/CP solution for NB-IoT/eMTC on eLTE connected to 5GC. In order to reduce the signalling overhead and enable longer battery life for devices such as wireless sensors, solutions similar to CIoT CP solution are attractive and feasible also in NR IDLE state. Furthermore, the changes on Ng interface and the NR NAS layer by CIoT could be reused for the solution in NR IDLE state as much as possible.
4
Objective

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

This WID enables small data transmission or reception in both RRC_IDLE and RRC_INACTIVE state. For both uplink and downlink small data transmission, both 2-step RACH and 4-step RACH should be specified. 
For RRC_INACTIVE state:
1. As noted during the NR study item and captured in the Annex G of 38.804, the following solutions for small data transmission shall be considered (with any down selection between these options left to RAN2):
a) Small data transmission without RRC signalling
b) Small data transmission with RRC signalling
2. Specify solution for small data transmission in downlink: 
a) MO: The DL data transmission is in response to (or upon initiation of) UL data transmission 
b) MT: The DL data transmission is initiated without any MO UL transmission 
3. Specify the necessary updates to the security framework:
a) How to resume and update the security keys 
b) How to encrypt and/or integrity protect the data, etc.
4. Specify the necessary framework for data routing in network side. Both the following cases need to be considered:
a) Anchor gNB is relocated 
b) Anchor gNB is not relocated, i.e. data is routed through the last serving gNB
5. Specify UE’s behaviour on how to manage stored UE context including radio configuration and UP context
For RRC_IDLE state:
1. The framework of CIoT CP solution on eLTE connected to 5GC is taken as start point. The changes to NAS layer and Ng interface should be minimised (by reusing the work done during CIoT CP solution for eLTE as much as possible).

2. Inclusion of user plane data in the NAS signalling is supported both during RACH procedure (i.e. Early Data Transmission – EDT) and after RACH procedure
3. NAS security context will be used for encryption and/or integrity protection of user plane data (i.e. same as the CIoT CP solution). 

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 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)

7
Work item leadership

Primary working group: RAN2 
Secondary working group: RAN3
8
Aspects that involve other WGs

NOTE:
For RAN WIs: Section 8 applies only to WGs 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

	

	

	

	

	

	


