3GPP TSG RAN4 Meeting #83
R4-1705100
Hangzhou, China, 15 – 19 May, 2017 

Source:
Intel Corporation
Title:
New Study Item Proposal: Enhanced Carrier Aggregation Mobility
Document for:
Information
Agenda Item:
13
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: 
Enhanced Carrier Aggregation Mobility 
Acronym: FS_LTE_CAMob_Enh 
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
	

	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
	
	
	

	No
	X
	
	X
	X
	

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a …  
	
	Feature

	
	Building Block

	
	Work Task

	X
	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

	
	
	{optional free text} 


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

Carrier aggregation were specified in 3GPP as a key feature for E-UTRA to enhance the throughput of both network and UE. However, CA UE still follow the same legacy mobility procedure as single carrier UE, which may cause interruption/delay to all the component carriers and may result into a big throughput loss during handover.
· Scenario 1: 
In the figure 1, UE is working in carrier aggregation status of Cell1 (PCell) + Cell3 (SCell), where the connection on Cell1 is almost used for signaling, e.g. scheduling, feedback, and etc. and connection on Cell3 is almost used for load distribution, e.g. to support high data rate traffic. If UE is moving from Cell1 area to Cell2 area and HO event is triggered because of low RSRP/RSRQ of Cell1, eNB will send HO command (RRC reconfiguration) to UE and then UE will disconnected from cell 1 and cell 3. The all data traffic will be stopped until UE access to new cell(Cell2). However, even UE successfully accessed Cell2 it still needs to wait for SCell configuration and activation for supporting high data rate traffic. 

[image: image1.emf]Cell2 on F1

Cell3 on F2

Cell1 on F1


Figure 1. Legacy CA UE handover
The HO delay and Scell activation delay could be 130ms and 34ms in the worst case, so the data loss duration could be up to 164ms given Cell2 configured SCell as soon as possible. It’s obvious that the high data rate cannot be maintained during the legacy HO procedure for CA UE.

· Scenario 2: 
In the figure 2, UE is working in carrier aggregation status of Cell1 (PCell) + Cell2 (SCell) + Cell3 (SCell) to support high data rate traffic. If UE is moving from Cell1 area to Cell4 area and HO event is triggered because of low RSRP/RSRQ of Cell1, eNB will send HO command (RRC reconfiguration) to UE and then UE will disconnected from Cell 1, Cell2 and Cell 3. The all data traffic will be stopped until UE access to new cell(Cell4). However, even UE successfully accessed Cell4 it still needs to wait for SCell configuration and activation to use Cell5 and Cell 6 for supporting high data rate traffic. It seems like the data rate during HO is shrunk from multiple connections (cell1,2,3 in source) to single connection (only cell 4 in target), and after HO UE still needs time to recover the data rate due to the CA configuration and activation delay.
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Figure 2. Legacy CA UE handover

The HO delay and Scell activation delay could be 130ms and 34ms in the worst case, so the data loss duration could be up to (3*130ms + 2*34ms) given Cell4 configured SCell(Cell5 and Cell6) as soon as possible(3 is the component carrier amount including PCC, 2 is the amount of expected SCC). Like scenario 1, it’s also obvious that the high data rate cannot be maintained during the legacy HO procedure for CA UE.

So the big data loss is observed during HO for CA UE. In order to maintain the data rate during HO, some enhancements are desirable in HO procedure and configurations. 
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The study item has the following objectives:

(1) Enhancement 1: Pcell-only HO for CA
· Identify the deployment CA scenarios for these enhancements, e.g. RRH Scell shared by two Macro cells
· Investigate the feasibility of  mobility enhancement, especially for handover procedures
· Investigate the feasibility of enhanced UE/NW behavior in Pcell-only handover
· keeps SCell connection during Pcell changing
· conduct make-before-break on Pcell during handover
· Investigate the procedure change for Pcell-only handover
· Evaluate the gain from Pcell-only HO, e.g.  throughput, interruption or handover delay 

(2) Enhancement 2: Multiple carriers based HO for CA

· Identify the deployment CA scenarios for these enhancements, e.g. UE move from a multiple aggregated cells coverage to another
· Investigate the feasibility of  mobility enhancement, especially for handover procedures
· Investigate the feasibility of enhanced UE/NW behavior in multiple carriers based handover

· Make the default status of target Scells as “activated” immediately after handover

· Conduct make-before-break on Pcell/SCell during handover

· Investigate the procedure change for multiple carriers based handover 

· Evaluate the gain from multiple carriers based handover, e.g.  throughput, interruption or handover delay 
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

	36.xxx
	TR
	Study on enhanced CA mobility
	RAN#75
March 6
	RAN#76

June 17
	


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)
Jie, Cui

Company:
Intel Corporation
Email:
jie.cui@intel.com
7
Work item leadership

Primary: RAN WG4

Secondary: RAN WG2
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

	Intel Corporation

	

	

	

	

	


