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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 Work Item on NR small data transmissions in INACTIVE state
Acronym: NR_SmallData
Unique identifier: 
 

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
	X



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
	

	Don't know
	
	
	
	
	X


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


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

	
	
	


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

NR supports RRC_INACTIVE state and UEs with infrequent (periodic and/or non-periodic) data transmission are generally maintained by the network in the RRC_INACTIVE state. Until Rel-16, the RRC_INACTIVE state doesn’t support data transmission. Hence, the UE has to resume the connection (i.e. move to RRC_CONNECTED state) for any DL (MT) and UL (MO) data. Connection setup and subsequently release to INACTIVE state happens for each data transmission however small and infrequent the data packets are. This results in unnecessary power consumption and signalling overhead. 

Specific examples of small and infrequent data traffic include the following use cases: 

· Smartphone applications: 

· Traffic from Instant Messaging services (whatsapp, QQ, wechat  etc)

· Heart-beat/keep-alive traffic from IM/email clients and other apps
· Push notifications from various applications

· Non-smartphone applications:

· Traffic from wearables (periodic positioning information etc)

· sensors (Industrial Wireless Sensor Networks transmitting temperature, pressure readings periodically or in an event triggered manner etc)

· smart meters and smart meter networks sending periodic meter readings

As noted in 3GPP TS 22.891, the NR system shall:

· be efficient and flexible for low throughput short data bursts 

· support efficient signalling mechanisms (e.g. signalling is less than payload)

· reduce signalling overhead in general

Signalling overhead from INACTIVE state UEs for small data packets is a general problem and will become a critical issue with more UEs in NR not only for network performance and efficiency but also for the UE battery performance. In general, any device that has intermittent small data packets in INACTIVE state will benefit from enabling small data transmission in INACTIVE. 

The key enablers for small data transmission in NR, namely the INACTIVE state, 2-step and 4-step RACH have already been specified as part of Rel-15 and Rel-16. So, this work builds on these building blocks to enable small data transmission in INACTIVE state for NR. 

4
Objective

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

This work item enables small data transmission in RRC_INACTIVE state as follows: 

· For the RRC_INACTIVE state:

· UL small data transmissions for RACH-based schemes (i.e. 2-step and 4-step RACH):

· General procedure for INACTIVE state to enable UP data transmission for small data packets in MSGA and MSG3 [RAN2]

· Note: Conclusions achieved during Rel-14 study item shall be used as the starting point for the specification work

· Select one option among the options of with and without RRC signaling in MSG3/MSGA [RAN/RAN2 – tbd]
· Enable larger payload sizes (actual payload size can be up to network configuration) for MSGA and MSG3 to support UP data transmission in UL [RAN2, RAN1] 

· Context fetch and data transmission in INACTIVE state [RAN2, RAN3]

· Discuss UP data transmission with and without anchor relocation, up to RAN2 to decide any down-selection of these options [RAN2]

· Transmission of subsequent data in UL and DL should be under network control [RAN2]

· Solutions should consider DL small data transmissions initiated by RAN paging [RAN2]

· Note: No new RRC state should be introduced

· Transmission of assistance information and essential scheduling information should also be considered [RAN2, RAN1]

· Information may include BSR, CSI and PHR 

· Note: Focus should be on licensed carriers and the solutions can be reused for NR-U if applicable without changes
· Transmission of UL data on pre-configured PUSCH resources (i.e. configured grant) – when TA is known or not needed

· General procedure for small data transmission with pre-configured PUSCH resources [RAN2]

· Configuration of the pre-configured PUSCH resources for small data transmission in UL for INACTIVE state [RAN2, RAN1]
4.2
Objective of Performance part WI

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

1. Specify the BS demodulation requirements for the case of UL small data transmissions

2. Specify corresponding BS conformance tests

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:

TBD

5
Expected Output and Time scale

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

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

	38.300
	NR and NG-RAN Overall Description
	TSG#92
	Core part

	38.331
	NG-RAN; Radio Resource Control (RRC) Protocol Specification
	TSG#92
	Core part

	38.321
	NG RAN; Medium Access Control (MAC) protocol specification
	TSG#92
	Core Part

	38.423
	NG-RAN; Xn Application Protocol (XnAP)
	TSG#92
	Core part

	38.213
	Physical layer procedures for control
	TSG#92
	Core part

	
	
	
	

	
	
	
	


6
Work item Rapporteur(s)

TBD

7
Work item leadership

Primary: RAN2

Secondary: RAN1, RAN3

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".} 

9
Supporting Individual Members

	Supporting IM name

	

	

	

	

	

	


