3GPP TSG RAN Rel-18 workshop	RWS-210335
Electronic Meeting, June 28 - July 2, 2021

Source:	CMCC
Title:	New study on frequency combination based elastic cell	
Document for:	Approval
Agenda Item:	4.1
3GPP™ Study Item Description
Information on Study Items can be found at http://www.3gpp.org/Study-Items 
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[bookmark: _GoBack]Title: 	Study on frequency combination based elastic cell
Acronym: NR_XXXX
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
	


	or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	



Potential target Release: Rel-18 
1	Impacts 	{ For Normative work, identify the anticipated impacts. For a Study, identify the scope of the study.}
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	
	

	No
	X
	
	
	X
	

	Don't know
	
	
	
	
	



2	Classification of the Work Item and linked work items
[bookmark: _Hlk64907149]2.1	Primary classification
This work item is a … 
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item



2.2	Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	



2.3	Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	



Dependency on non-3GPP (draft) specification: 
{This section is to be typically used to identify the IETF dependencies. Delete the header "Dependency on non-3GPP (draft) specification:" if no such dependency.}
3	Justification
NR has supported two multi-carrier technologies, e.g. CA and SUL. CA increases both uplink and downlink user throughput by aggregating at least 2 carriers for UEs in connected mode, and SUL operating on lower frequency band is introduced to complement coverage of paired or unpaired NR systems from initial access. However, flexible offloading from initial access with limited system overhead is not realized very well. SUL can be used to realize offloading before RRC connection establishment, but only limited to one carrier and only for UL carrier. Currently, UE chooses a cell to camp on according to frequency priority, and offloading can only be realized by handover. In this case, it cannot help to solve congestion during initial access. Handover signaling due to offloading also brings a lot of system overhead. 
On the other hand, to meet the high data rate requirement of NR, wide bandwidth is desired, by aggregating multiple non-continuous carriers with small bandwidth or by using single continuous large bandwidth. It is more practical for FR1 to use the former method to achieve wide bandwidth. For example, there may be some scattered carriers with bandwidth too narrow to carry SSB or system information. There will also be some carriers re-farmed from LTE, as shown in figure.1, the bandwidth may vary from less than 20MHz to 50MHz or even larger. These carriers with small bandwidth can be continuous or non-continuous, if they are all managed as independent cells, the spectrum utilization efficiency will be low due to large cell management overhead on limited bandwidth.
[image: ]
Figure.1 example of re-farmed LTE spectrum
To realize flexible offloading from initial access and improve spectrum utilization efficiency of multiple wide or narrow band carriers, different frequency resources, regardless of intra-band, or inter-band, can be configured in a cell, named frequency combination based elastic cell. The elastic cell has the following characteristics,
· System information can be broadcast only on one of the multiple frequency resources, i.e., so called anchor frequency resource,  and one or more non anchor frequency resources can be visible and reachable by UE , both anchor and non-anchor frequency resource can be selected by UE for initial access and data transmission. 
· Idle/inactive UEs only need to monitor paging on anchor frequency resource.
· For connected mode, legacy CA behaviour or BWP framework can be reused. BWP framework can realize fast switching than CA. If BWP framework is used, enhancement is needed to realize multiple active BWPs for a single UE.
 [image: ]
Figure.2 frequency combination based elastic cell
This is an extension of SUL scheme as a universal solution for multiple carrier operation, where additional resource selection for initial access in a cell is no longer limited to the carrier on SUL bands, but also can be the carriers on existing TDD/FDD bands. For connected mode, the SUL carriers can also be aggregated to improve uplink throughput for high SINR UEs, this is useful for UL heavy traffic.
With this frequency combination based elastic cell, multiple carriers share the same cell, common system information and paging can be broadcast only in the anchor frequency resource, redundant system control information can be avoided for those carriers with narrow bandwidth, and the low frequency bands with limited bandwidth can be used for data transmission. Another benefit is flexible offloading. Even when UEs camp on the same DL anchor frequency resource, they can initiate random access from different non anchor frequency resources, no need to wait until handover. Therefore, system signaling overhead is reduced and spectrum efficiency is improved by frequency combination based elastic cell. 
For frequency combination based elastic cell, the mechanisms for supporting configuring multiple consecutive or non-consecutive frequency blocks in a cell, and the enhancement for both idle/inactive and connected mode procedure needs to be studied.

4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The study item includes the following objectives:
· Study mechanisms for supporting configuring multiple consecutive or non-consecutive spectrums in one elastic cell, e.g., from perspectives of common system information, cell (re)selection, and inter-cell management, etc. （RAN2）
· Study mechanism for supporting idle/inactive state for frequency combination based elastic cell, including (RAN2, RAN1),
· Mechanism for cell selection/reselection procedure, 
· Paging Enhancement
· Mechanism of initial access procedure, e.g., carrier selection in a cell
· Study possible enhancement of connected state for flexible multiple carrier operation (RAN1, RAN2, RAN3)
· Physical channel and procedures enhancement for connected state to support BWP-like flexible carrier scheduling and aggregation
· Current CA mechanism is maximally reused;
· Potential control channel enhancement to support unified multiple carrier scheduling, including TDD/FDD/SUL/SDL carrier
· Enhancement for handover procedure to support the elastic cell.
l4.2	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 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:
5	Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	Internal TR

	38.XXX

	Study on frequency combination based elastic cell
	TSG#xx
	TSG#xx
	{e.g.: rapporteur:
<FamilyName>, <GivenName>, <Company>, <email address>}


NOTE:	If this is a RAN WI 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 WI 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)


7	Work item leadership



8	Aspects that involve other WGs


NOTE:	For RAN WIs: 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
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