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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: 
NR mobility enhancements
Acronym: NR_Mob_enh{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
	
	
	
	
	

	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

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


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

3GPP has completed the basic feature for new radio (NR) systems in Release 15 specification. However, due to lack of time in Release 15 time frame, only basic handover is introduced.  The basic handover is mainly based on LTE handover mechanism in which network controls UE mobility based on UE measurement reporting. In the basic handover, similar to LTE, source gNB triggers handover by sending HO request to target gNB and after receiving ACK from the target gNB, the source gNB initiates handover by sending HO command with target cell configuration. The UE sends PRACH to the target cell after RRC reconfiguration is applied with target cell configuration. 

In fact, handover in NR high frequency range with beamforming may increase interruption time in compare to LTE due to beam sweep delay. Reliability reduces for the same reason due to beamforming characteristics provides smaller coverage. When the UE moves or rotates, the UE can experience very fast signal degradation. Another challenge is due to very different channel condition between LoS and non LoS in NR. It is observed that pathloss fluctuation can be tens of dB different in signal strength in beams or between LOS and non-LOS. It may result in higher handover failure and large pingpong rate. Therefore, handover becomes extremely challenging in NR environment than in LTE. 
Furthermore, in NR, 0ms interruption is one of the requirement to provide seamless handover UE experience. Mobility performance is one of the most important performance metric for NR. Therefore, it is important to identify handover solution to achieve high handover performance with 0ms interruption, low latency and high reliability. In Rel-15 NR, 0ms interruption time can be achievable by using intra-cell using beam mobility and addition/release of SCell for CA operation. However, there is demand to achieve 0ms interruption time in more scenarios especially in URLLC type of service which requires 1ms of end-to-end delay in some scenarios.
Therefore, to reduce HO/ SCG change interruption time and to improve HO reliability should be the use cases and requirements in Release 16. The mobility enhancements should be applied to both inter-/intra-frequency HO/SCG change. The mobility enhancements should not be limited to the high frequency range although challenges/channel characteristic in high/med frequency should be considered. 

Solutions to reduce HO/ SCG change interruption time and to improve HO reliability is also beneficial to high speed trains and aerial use case where channel situation becomes challenging in terms of HO performance. 
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The following objective are considered in this WI:
· To study, until Aug 2019, solution(s) to reduce interruption time during HO/SCG change focusing on the following identified solutions but not limited. 
· Handover/SCG change with simultaneous connectivity with source cell and target cell. 
· Make-before-break 

· RACH-less handover 
· To study, until Aug 2019, solution(s) to improve HO/SCG change reliability and robustness especially considering challenges in high/med frequency focusing on the following identified solutions but not limited .
· Conditional handover 

· Fast handover failure recovery 

RAN2 should avoid increasing signalling overhead. 
Note: LTE mobility enhancements should be used for baseline for fast handover failure recovery, Make-before-break and RACH-less handover. 

· To specify the following solutions agreed during the study phase. [RAN2/RAN1/RAN3/RAN4]:
· To reduce interruption time during HO:

· Dual active protocol stack based HO interruption time reduction solution (high priority); 
· To improve HO/SCG change reliability and robustness:

· Conditional handover for NR PCell change (high priority);

· Conditional handover based NR PSCell addition/change for any architecture option with NR PSCell- limit to intra SN change without MN involvement;
· T312 based fast failure recovery for PCell and PSCell (similar to LTE) (high priority)
Note: The following aspects should be considered in above objectives.
- Inter and intra frequency handover/SCG change
- Inter-CU, intra-CU/inter-DU and intra-DU handover/SCG change
- Synchronous and asynchronous deployments as assumed in Rel-15 NR

- UE capability on the number of Tx/Rx chains
- Low and high velocity
- FR1 and FR2 frequencies

4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

Specify the necessary UE performance requirements for the specified enhancements.
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 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 
	Series
	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"}
	{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>. See Note 2}


{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

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

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

	38.331
	Specify the necessary changes to support the enhancements
	RAN #87
	Core part 

	38.306
	Specify the necessary changes to support the enhancements
	RAN #87
	Core part

	38.133
	Specify the necessary changes to support the enhancements
	RAN #87
	Core part

	38.321
	Specify the necessary changes to support the enhancements
	RAN #87
	Core part 

	38.322
	Specify the necessary changes to support the enhancements
	RAN #87
	Core part

	38.323
	Specify the necessary changes to support the enhancements
	RAN #87
	Core part 

	38.423
	Specify the necessary changes to support the enhancements
	RAN #87
	Core part

	38.213
	Specify the necessary changes to support the enhancements
	RAN #86
	Core part

	38.133
	Specify the necessary changes to support the enhancements
	RAN #89
	perf part

	38.214
	Specify the necessary changes to support the enhancements
	RAN #86
	Core part

	38.300
	Specify the necessary changes to support the enhancements
	RAN #87
	Core part 

	36.331
	Specify the necessary changes to support the enhancements
	RAN #87
	Core part 

	36.306
	Specify the necessary changes to support the enhancements
	RAN #87
	Core part

	36.423
	Specify the necessary changes to support the enhancements
	RAN #87
	Core part

	37.340
	Specify the necessary changes to support the enhancements
	RAN #87
	Core 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)

{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. By default, the primary Rapporteur shall ensure the production of the post-completion summary. 
Secondary Rapporteur(s) are possible for specific secondary task(s), such as: "Write the post-completion summary"; "In charge of a specific aspect of the work item (specify which)"; "Rapporteur for a secondary responsible WG (specify which)"}.

Guo, Yi
Company: Intel Corporation

Email: yi.guo@intel.com 

7
Work item leadership

Primary: RAN2 
Secondary: RAN1, RAN3, RAN4
8
Aspects that involve other WGs
{Specify all the other WG(s) to be involved and, if necessary, 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 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

	Intel Corporation

	CATT

	LG

	Verizon

	AT&T

	Samsung

	CMCC

	Apple

	Huawei

	HiSilicon

	Qualcomm

	InterDigital

	KT Corp.

	SK telecom

	MediaTek Inc.

	Ericsson

	China Telecom

	Sharp

	China Unicom

	Vivo

	Nokia

	Nokia Shanghai Bell

	MTI

	APT

	ITL

	SEQUANS

	Motorola Mobility 

	Lenovo

	Xiaomi

	ITRI

	NTT DOCOMO

	Charter Communications


