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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: 
Flexible Spectrum Integration
Acronym: NR_FSI
Unique identifier:
 
NOTE:
For new WIs/SIs leave the Unique identifier empty or you can 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:

	This WID includes a Core part
	X

	This WID includes a Performance part
	


1
Impacts

	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
2.1
Primary classification
This work item is a … {Tick one box. "Feature / Building Block / Work Task" form a hierarchical structure. E.g. no Building Block can be proposed without a corresponding parent Feature. The full structure of all existing Work Items is shown in the 3GPP Work Plan in ftp://ftp.3gpp.org/Information/WORK_PLAN } 
	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
{List here other Work Items which relate to the proposed one but are not part of the hierarchical structure, such as preceding SI or a preceding WI (e.g. if you further enhance a topic).}

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	


NOTE:
Also related or dependent WIs in other TSGs should be indicated.

3
Justification

As growth of data traffic and explosion of services, up to 5 down link carriers CA are proposed in RAN4. The Carrier Aggregation has been identified as a direct technology to achieve larger bandwidth and high data rate for NR and LTE. However, from operator point two key aspects need to considerate when deploying CA. The first is cost, addition of carrier will increase the network multiple cells management cost; the second is spectrum efficiency of CA, more control channels and signallings will cause CA spectrum efficiency lower than single carrier with the same total bandwidth.  

The flexible spectrum integration changing the discrete spectrum utilization from simple aggregation to integration, and will achieve 1+1+1>3 by reducing common overhead. The composite spectrum efficiency improvement is expected to be larger than 10%  by comparing to traditional CA. 
Sub-1GHz plays the important role in wireless communication due to outstanding coverage performance, which on contrary made the sub-1GHz spectrum rare and fragmentally allocated in such as 700/800/900 MHz for IMT.  In future, possibly more sub-1GHz spectrum bands such as 700/800/900 MHz can be operated under the co-construction and sharing business mode. How to integrate these fragment spectrums efficiently and schedule the resource more flexibly to meet 2B/2C requests will be the key question.  

The idea of flexible spectrum integration is to integrate the bandwidths from different carriers to one virtualized bandwidth, will make scheduling more flexible and improve the spectrum efficiency extremely. For example when integrating 700/800/900MHz to one virtualized large bandwidth, flexible scheduling could happen in the virtualized bandwidth.
Hence, this WI is proposed to work on the mechanisms to facilitate the flexible spectrum integration.

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI

The objectives of the core part are as follows:
1) Scenarios: Focus on the FR1 fragmented bandwidths in which the bands are neighboring, e.g. 700MHz/800MHz/900MHz, 1.8GHz/2.1GHz, 1.9GHz/2GHz/2.3GHz etc. (e.g. CBW<=50MHz per carrier) 

· Consider co-locate deployment for the multiple bands for integration
· Limit multiple bands for integration to be neighboring bands
2) Frameworks
· The frameworks to achieve flexible spectrum integration include multiple cells of CA and single cell
· Whether to down-select the framework is FFS.
3) Cell management
· For multiple cells of CA, enable flexible configuration of downlink and uplink physical carrier for one cell in one or multiple frequency bands (RAN1, RAN2)
· Flexible uplink and downlink carrier linkage (FDD and TDD) 
· One downlink physical carrier can be shared by multiple cells
· Apply to connected mode, whether apply to idle/inactive mode is FFS 

· For single cell with multiple downlink and multiple uplink carriers, specify single cell mapped into non-contiguous bandwidth of one or multiple frequency bands, subject to aggregated cell bandwidth no more than Rel-17 maximum carrier bandwidth per cell. (RAN1, RAN2)
· A band combination of multiple bandwidths of the same duplex mode can be mapped into single cell
· Apply to both connected mode and idle/inactive mode

4) Overhead reduction
· Combine PDCCHs from multi-carriers and allocate in one of carriers (RAN1, RAN2)
· Enable one PDCCH schedules multiple bandwidths across multiple carriers.   
· Extend to use a single DCI to schedule more than 2 carriers.

· Simplify SSB designation to allocate in one of carriers (RAN1, RAN2)
· Option1: Restrict SSB in only one carrier
· Option2: SSB could be allocated in more than one carrier
5) RF impact (RAN4)
· Impact to both UE and BS RF
· Whether to restrict bands to same duplex
· Option1: restrict bands to same duplex (sharing Tx chain if feasible)
· Option2: not restrict bands to same duplex
· Number of tx chains for UE architecture
· Option1: keep/Increase number of Tx chains by at least two to enable low frequency bands concurrent transmission
· Option2: Share the same Tx chain for neighboring bands in low frequency such as sub-1GHz 
· Option3: No concurrent transmission, restrict the uplink transmission within single band 
· REFSENS, MSD requirements and other band specific requirements
· Option1: Reuse CA requirements to cover the bands for flexible combination
· Option2: Define new requirements for the pairing bands.
4.2
Objective of Performance part WI

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 >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 No.
	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:

Email: 

7
Work item leadership

RAN WG1
Secondary responsibility: RAN WG2, RAN WG4
8
Aspects that involve other WGs

{{Specify all the other WG(s) to be involved and, if specific, 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

	China Telecom
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