3GPP TSG RAN Meeting #78
RP-172517
Lisbon, Portugal, December 18 - 21, 2017 

Source:
OPPO
Title:
New WID on NR RRC_INACTIVE state enhancement 
Document for:
Approval

Agenda Item:
9.1.2
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: 
Work Item on NR RRC_INACTIVE state 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, 8 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 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
	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
	
	
	
	

	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 and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	{mandatory text: "parent WID" or "child WID"} 


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

	
	
	


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.
Dependency on non-3GPP (draft) specification: None
3
Justification

In NR Study Item, the fully mobile and connected society is expected in the near future, which will be characterized by a tremendous amount of growth in connectivity, traffic volume and a much broader range of usage scenarios. Some typical trends include explosive growth of data traffic, great increase of connected devices and continuous emergence of new services [TR38.913].

However, it would be a large burden from network perspective as well as increased power consumption from UE perspective to keep all UEs in Connected. But on the other hand, the access latency for UE packet delivery is also required to be minimized. Therefore, in the RAN#75 meeting, when the NR WI was agreed, one of the goals for the new RAT is to allow a UE to stay "always connected" mode. So a new UE state was discussed and named as INACTIVE in RAN2 meeting. The INACTIVE state is expected due to minimal RAN/CN signalling, lower UE power consumption, lower resource consumption and lower delay to data transmission. 
For UL and DL data transfer in RRC_INACTIVE, it might be studied only if all of the other objectives have been completed and time is permitted as indicated in NR WI. Considering the massive connectivity in NR and especially the massive connectivity with small data transmission service, there will be small data transmission for INACTIVE state UE without state transition due to signalling reduction purpose. So the UL/DL Data Transmission in INACTIVE State is deserved to study. At the same time, the massive connectivity in NR will bring a load challenge for both the CN and RAN. The batch release for inactive UE may be a fast and valid way to go due to high load in CN and RAN.
Besides, RAN2 agreed that UE cannot resume the DC configuration after the UE returns from INACTIVE in Rel-15 even for the MR DC and NR DC. There are SCG bearer, MCG bearer and split bearer for DC, the service carried on the SCG bearer and split bearer will be lost after the UE returns from INACTIVE. So the UE in DC mode will not reach the benefit of the INACTIVE state. E.g. fast connection resumption, low delay for data transmission and low signalling load and so on. 
Another issue is that RAN2 has agreed blind addition of SN is supported in R15, however, since when UE is INACTIVE state, the network still has some control on the UE to some extent, therefore, it should be better to report some measurements from UE to assist the network decision on blind addition, and in this case, network could make the decision in a much reasonable way.

Besides all the aspects above, only a general framework for INACTIVE has been defined, but still some enhancements are required, like batch release of all UE from INACTIVE to IDLE. For INACTIVE state UE, there is no service for the UE, but the connection between CN and RAN is maintained and the AS context is stored in the RAN side. The INACTIVE UEs should be prior to be released at least partially in order to guarantee the service of the connected UEs if network congestion and overload. Currently, network initiates RRC state transition from INACTIVE to IDLE follows INACTIVE to CONNECTED and then CONNECTED to IDLE transition. It requires significant amount of signalling resources if a lot of INACTIVE UEs need to be release, as each UE needs to be paged and separately released to IDLE via dedicated RRC signalling.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The work item will specify INACTIVE state enhancement based on Rel-15 specification.
The detailed objectives of the work item are to specify support for the following functionalities:
· Support DC related procedure regarding Inactive State
· E.g. Keeping DC Configuration while Changing to Inactive
· E.g. Enhancement for Blind Addition, e.g. with some measurements obtained in Inactive State
· Support UL/DL Data Transmission in Inactive State
· E.g. UL Data Transmission, e.g. Two Step RACH
· E.g. DL Data Transmission, e.g. Paging Message
· Other enhancements, e.g. batch release for inactive UE due to load control purpose. 
The outcome of this work item can also be applied to the INACTIVE state for eLTE i.e. LTE Connectivity to 5G CN.

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 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 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

	
	
	
	
	
	


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)
Company: OPPO
E-mail:
xxxx@oppo.com
7
Work item leadership

RAN2
RAN1, RAN3 as the secondary responsible WG
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

	OPPO

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	


