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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: Mobility enhancement for zero latency in E-UTRAN
Acronym: feMobEn
Unique identifier: 
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
	
	
	
	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


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

	710178
	Mobility enhancement for zero latency in E-UTRAN
	The proposed WI is a follow up on the Further mobility enhancements in LTE.


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: 
3
Justification

More and more various services except for traditional voice and internet data service appear with various QoS requirements. For example, some services requires ultra-reliability and low latency, including remote control, drone, industrial automation, industrial control, or even Augmented Reality (AR) and Virtual Reality (VR); and these services are some of the key scenarios in ITU IMT-2020 requirements. For such services, mobility performance including reliability and interruption time shall be guaranteed as much as possible, e.g. 0ms interruption time with higher reliability during handover are the latency target.
Meanwhile, currently in LTE network, real time mobile phone gaming is becoming more and more popular. On example of real time mobile phone gaming is one kind of competitive fight with different characters, and the characteristics are different from other LTE services as follows:

· Real time interactive between players, i.e. an alarm will be reported when packet latency exceeds 50ms (one way from terminal to server).
· The packets are based on UDP protocol and classified as heart beat packet and game status packet.
Therefore, the requirements on packet delivery latency and packet delivery reliability are quite high, and the requirements are too difficult to be met especially when the UE is performing the handover.
With the increased density of the LTE deployment, the UE may experience more frequent handover due to the number and radius of cells. The possibility of handover failures and ping-pong handovers will reduce the success probability of data, even signalling transmission/ reception and impair user experience. However, since Rel-8, there is almost no enhancement on the signalling reliability for mobility. Although RRC diversity had been studied in previous WI/SI for higher reliability, but there is no conclusion on this. The study can be continued in Rel-15.

Meanwhile, during handover, the air condition between UE and source eNB is normally worse than which between UE and target eNB. This means that traditional handover scheme may cause more handover failure due to e.g. measurement report and/or handover command retransmission or even transmission failure. Although a scheme of re-establishment with context fetch was introduced in Rel-12 to enhance handover performance, it can only be triggered after RLF/handover failure in which case reliability problem already happened. So further enhancement shall be studied in Rel-15.
In Rel-14 LTE_eMob work item (RP-160921), the interruption time is to be reduced by RACH-less handover and Make-Before-Break handover solutions. However, the interruption time still exists which may be around 6ms even after utilizing the combination of RACH-less handover and Make-Before-Break. So the Rel-14 LTE_eMob work item cannot meet above requirements. Besides, Make-Before-Break solution can be used only for intra-frequency handover. Although DC like scheme was proposed in the Rel-14 LTE_eMob work item to address the less interruption time, but there is no continuation due to time limitation. The study can be also continued in Rel-15.

In addition, multi-connectivity is under discussion in NR study item, which can improve the mobility reliability, similar study can be considered in LTE Rel-15.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
Based on above analysis, it is can be seen that the reason for the reliability and interruption time issue comes mainly from the fact of single connection and serial handling during mobility. So, the main objectives of this work item are to do the following enhancements:
· Packet duplication [RAN2/RAN3]:
· Duplicated RRC transmission (e.g. RRC diversity)

· Duplicated data transmission during handover

· Extend current dual connectivity(DC) to multiple connectivity(MC)

· Specify the function split among the protocol layers and  procedures to enable packet duplication[RAN2/RAN3]:
· UE centric mobility with preconfigured condition and prepared context[RAN2/RAN3]:
· Specify necessary core requirements for the identified solutions [RAN4].
Note: Both intra-frequency and inter-frequency handover are considered when discussing above enhancements.
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Specify necessary requirement for the core requirements for introduced mobility enhancement solutions.
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 

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

	36.300
	Specify the necessary procedures to support the enhancements
	79
	Core part

	36.321
	Specify the necessary changes to support the enhancements
	79
	Core part

	36.306
	Specify the necessary abilities to support the enhancements
	79
	Core part

	36.331
	Specify the necessary changes to support the enhancements
	79
	Core part

	36.413
	Specify the necessary changes to support the enhancements
	79
	Core part

	36.423
	Specify the necessary changes to support the enhancements
	79
	Core part

	36.133
	Specify the necessary changes to support the enhancements
	79
	Core part

	36.133
	Specify the necessary changes to support the enhancements
	79
	Perf. part


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:
China Telecom

Email:
yangxing.bri@chinatelecom.cn
Company: 
Huawei

Email:
Xuelong.wang@huawei.com
Company: 
OPPO

Email: 
yangning@oppo.com
7
Work item leadership
Leading working group: RAN2
Secondary working group: RAN3 and RAN4
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

	China Telecom

	Huawei

	HiSilicon

	ZTE

	ZTE Microelectronics Tech. Co

	CMCC

	CATT

	Bejing Xinwei Telecom Tech

	Coolpad

	Potevio

	Xiaomi

	OPPO

	Qualcomm

	vivo


