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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 
Draft WID on CA/DC further enhancements
Acronym:  
Unique identifier: 
{A number to be provided by MCC at the plenary} 
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
	

	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. 

Note that this field above indicates the proposed Release at the time of submission of the WID to TSG approval. It can later be changed without a need to revise the WID. The updated target Release is indicated in the Work Plan. NOTE: In case of contradiction with the target dates of clause 5, clause 5 determines the target release.
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 Study Item.
	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, they are defined as work tasks. If you are in doubt, please contact MCC.
2.2
Parent Work Item 
{"Parent" Work Item refers to the related, earlier Stage, Work Item, e.g. the related Stage 1 Work Item shall be indicated here when a Stage 2 Work Item is presented or e.g. the related Study Item shall be indicated here when a normative-work Work Items is started. List here all parent Work Items of which requirements are either fully or partially covered by the proposed Item. List previous Work Items of earlier releases if relevant.}
{This section is mandatory to be filled out by the rapporteur.} 

{Not applicable for a Study Item}
{For a Building Block: list here the parent Feature }
{For a Work Task: list here the parent Building Block }
	Parent Work / Study Items 

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

	
	
	
	


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 data (In case the feature covers Core and 
Perf. part, please list under Working Group the leading WG of the Core part).
2.3
Other related Work Items and dependencies
{List here other Work Items which relate to the proposed one, such as preceding SI or a preceding WI (e.g. if further enhancing a feature).}
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	{optional free text} 


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

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
Due to the high 5G frequency bands up to 100GHz and with the gradual 4G frequency refarming, more 5G frequency bands will be unlocked and bring wider bandwidth, higher throughput and larger capacity for the users. Multi-layer overlapping deployment will be a normal behaviour for future network. On the other hand, the emergence of new applications and services, such as AR/XR, HD live video, requires not only higher bandwidth and capacity, but also higher quality of service and user experience assurance. Therefore, to make better use of spectrum resources and to meet the requirements of new services are major concerns of the network operators. Extending MR-DC to Multi Radio Multi Connectivity (MR-MC) can be considered as an approach to provide operators with more flexible, effective and uniform network control and radio resource management, i.e. Multi-RAT integration.
Carrier Aggregation is a typical way to provide high rate and large capacity, but requires co-located and overlaid or higher backhaul quality. In the actual network deployment, 5G gNBs are constructed phase by phase. Considering the 4G frequency refarming in the future, the former deployed eNBs/ gNBs might not be able to co-locate with the gNBs deployed later. If it is hard to deploy ideal backhaul, CA might not solve the capacity issue. For Dual Connectivity, two different nodes connected via a non-ideal backhaul can provide radio resources for a UE jointly. MN is often used for coverage and SN is for capacity. Considering the Multi-layer overlapping deployment scenario and higher bandwidth and capacity requirements for new services in the future, MR-MC will be a potential enhancement for Rel-18. Multi SNs can help increase bandwidth and capacity significantly in hotspot and overlapping areas. 
Besides that, MR-MC also focuses on guaranteeing higher quality of service and user experience. For high and low frequency hybrid network in the future, there may be many high frequency small cells. When UE is moving across multi high frequency SNs (e.g. FR2 or up to 100GHz), frequent SCG changes may reduce the user experience. Preconfiguring multi SNs can help maintain the data rate and service continuity of the UE. Fast and dynamic activation/ deactivation among multi SNs can also help reduce latency comparing to legacy SCG changes. From this aspect, Multi Connectivity is useful and meaningful.
In summary, the main motivations of MR-MC are to increase capacity and bandwidth in hotspot and overlapping areas as well as guaranteeing higher quality of service and user experience. MR-MC could be a trend for the future network deployment. 
Meanwhile, other further CA/DC enhancements to improve network performance especially for FR2 are also worth to investigating in Rel-18. For example, FR2 CA/DC cell selection and UE measurement report delay cause great user throughputs degradations. Further enhancement to reduce SCell setup delay would be needed for FR2. For dormant SCell in FR2, RACH is needed to get the best beam due to the lack of UL SRS transmission, which increases SCell activation latency in FR2. Fast SCell activation enhancement, such as supporting UL SRS transmission for dormant SCell would be helpful. In FR2, RLF on PCell may happen more frequently. It is also necessary to minimize reestablishment caused by RLF on PCell.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of this work item is to investigate CA/DC further enhancements, including the extension of MR-MC, and other further enhancements for FR2. Detailed objectives of the work item are:
1. Specify the architecture, interface, UP and CP protocols for extending MR-DC to MR-MC [RAN2, RAN3]

· Support at most 2 simultaneous UL transmissions and potential extension to 3 DL receptions

2. Specify mechanisms and signalling for multi cell groups management, including [RAN2, RAN3, RAN1]

· Fast and dynamic SCG activation and deactivation

· Fast cell group switching, including MN/SN role switching

· UL selective activation mechanism

3. Specify other aspects for MR-MC, including [RAN2, RAN3, RAN1]

· Bearer management, such as new bearer type, split bearer etc.

· UE capability management, such as UE capability sharing or coordination etc.

· UE uplink power control

4. Specify other aspects for further enhancements on CA/DC, including [RAN2, RAN1, RAN4]

· Early measurement enhancement to balance UE power consumption and SCell setup delay

· Fast SCell activation enhancement, such as supporting UL SRS transmission for dormant SCell

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

Specify UE and gNB performance requirements for CA/DC further enhanements operation related to the above-mentioned core requirements.

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
	
	TSG#xx
	TSG#xx
	{e.g. rapporteur: <FamilyName>, <GivenName>, <Company>, <email address>}

	
	
	
	
	
	

	
	
	
	
	
	


{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 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

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

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

	38.331
	NR RRC signalling changes for MR-MC
	
	Core part

	38.306
	Necessary UE capabilities MR-MC
	
	Core part

	38.300
	Possible changes to NR Stage-2 specification
	
	Core part

	37.340
	Possible changes to MR-DC Stage-2 specification
	
	Core part

	38.321
	Possible changes to NR MAC specification
	
	Core part

	38.323
	Possible changes to NR PDCP specification
	
	Core part

	38.413
	Possible changes to NG-AP
	
	Core part

	38.423
	Possible changes to Xn-AP
	
	Core part


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)
{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. The role of a Rapporteur is further described in www.3gpp.org/specifications-groups/delegates-corner/writing-a-new-spec. Secondary Rapporteur(s) are possible for specific secondary task(s)}.
7
Work item leadership

Primary responsible RAN WG: RAN2

Secondary responsible RAN WG: RAN3, RAN1, RAN4
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 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
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 

	Supporting IM name

	China Telecom

	

	

	

	

	


