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Title: 
NR Multicast and Broadcast Services
Acronym: NR_MBS
Unique identifier: 
 860048
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
	


1
Impacts 


	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	X
	X
	

	No
	X
	
	
	
	

	Don't know
	
	
	
	
	X


2
Classification of the Work Item and linked work items

2.1
Primary classification

This work item is a … 

	
	Feature


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 Work Item 

	Parent Work Items 

	Unique ID
	Title

	
	


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.
2.3
Other related Work Items and dependencies

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	830030
	Architectural enhancements for 5G Multicast-Broadcast Services
	The outcome of this SI needs to be taken into account

	
	
	


NOTE:
Also related or dependent WIs/SIs in other TSGs should be indicated.
3
Justification

A discussion on 5G Broadcast evolution in RAN took place between RAN #78 and RAN #80, summarizing the technical attributes of “terrestrial broadcast” and “mixed mode multicast”, leading to a recommendation to proceed with a study on “terrestrial broadcast” in Rel-16, while leaving the standardization of “mixed mode” multicast/broadcast to further releases. The LTE Rel-16 WI on enhanced EN-TV was approved in RAN #83, targeting the introduction of new frame structures with new CPs and the related designs. The main attributes of “terrestrial broadcast” are broadcast only, DL-only, large and static transmission areas typically achieved with High-Power High-Tower deployments. 

No broadcast/multicast feature support is specified in the first two NR releases, i.e. Rel-15 and Rel-16. Nevertheless, there are important use cases for which broadcast/multicast could provide substantial improvements, especially in regards to system efficiency and user experience. 

A study item on the Architectural enhancements for 5G multicast-broadcast services has been approved in SP-190625 and it is ongoing. 

Objective A of the SA2 SI is about Enabling general MBS services over 5GS and the uses cases identified that could benefit from this feature include (but are not limited to) public safety and mission critical,. V2X applications, transparent IPv4/IPv6 multicast delivery, IPTV, software delivery over wireless, group communications and IoT applications. 

This WI aims to provide the support in RAN for Objective A, consistently with TR 23.757.
Support of Objective B (e.g. linear TV, Live, smart TV, and managed and OTT content, radio services) is not in scope of this WI, i.e. we should not design the RAN part of the system to fulfil Objective B, however it is possible that solutions designed for Objective A would enable efficient radio resource utilization for services supported in Objective B, and we aim for forward compatibility towards Objective B were possible.

In particular, for public safety and mission critical, we should take into account as much as possible design goals identified during the SA6 Study on enhanced Mission Critical (MC) services over 5G multicast-broadcast system (SP-190726) as captured in TR 23.774 and requirements identified by SA1 in TS22.261, clause 6.13.2, provided that the RAN system complexity is manageable. 

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The set of objectives includes:
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:

· Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1, RAN2]

· This objective includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception.

· Specify support for dynamic change of Broadcast/Multicast service delivery between multicast (PTM) and unicast (PTP) with service continuity for a given UE [RAN2, RAN3]
· Specify support for basic mobility with service continuity [RAN2, RAN3]

· Assuming that the necessary coordination function (like functions hosted by MCE, if any) resides in the gNB-CU, specify required changes on the RAN architecture and interfaces, considering the results of the SA2 SI on Broadcast/Multicast (SP-190625) [RAN3]
· Specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. The level of reliability should be based on the requirements of the application/service provided.[RAN1, RAN2]

· Study the support for dynamic control of the Broadcast/Multicast transmission area within one gNB-DU and specify what is needed to enable it, if anything [RAN2, RAN3]
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states [RAN2, RAN1]:

· Specify required changes to enable the reception of Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, with the aim of keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception. [RAN2, RAN1].
Note: the possibility of receiving Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, without the need for those UEs to get the configuration of the PTM bearer carrying the Broadcast/Multicast service while in RRC CONNECTED state beforehand, is subject to verification of service subscription and authorization assumptions during the WI. 
Restrictions and assumptions:

Architecture: it is the one in Figure 4.1-1 in TR 23.757 v0.2.0: High level MBS architecture, with the further restriction that only NR in NG-RAN (i.e. connected to 5GC) is considered as RAT. Consequently, in addition to in NR SA, there should be no reasons preventing the use of the feature standardized in this WI in case of MR DC configurations in the MCG when the MN is a gNB (NE-DC, NR DC).

Physical layer: limit the scope of this WI to current Rel-15 numerologies, physical channels (PDCCH/PDSCH) and signals.
FR2: we assume that there are no issues to provide Multicast / Broadcast transmissions in FR2. If any enhancements is needed it should be treated with lower priority compared to the minimum set of objectives above.

In order to facilitate implementation and deployment of the feature, the overall implementation impact should be limited, and the UE complexity should be minimized (e.g. device hardware impact should be avoided). 

SFN provides synchronized delivery of user plane packets over the air from different cells. No standardized support specifically for SFN, is provided in this WI. Any SFN operation is transparent to the UE, and any related synchronization is left to network implementation. The existing QCL framework (based on SSB and CSI-RS) is reused.

Flexible resource allocation between Unicast and Broadcast/Multicast services should be possible in this WI, but resource allocation up to 100% to Broadcast/Multicast is not guaranteed requirement in this WI.

No support of Free to air/receive only mode is provided in this WI.

Any design decisions taken for this WI in Release 17 shall not prevent introducing the following features in future Releases:

· Standardised support of SFN over multiple cells above gNB-DU level;

· Support of Free to air/receive only mode

· Resource allocation up to 100% to Broadcast/Multicast service.

Note: collaboration with SA2 is expected in due course.
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 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

	{Possible values:

"TS" or 

"Internal TR" or 

"External TR". See Note 1}
	{E.g. 

"22.XXX" or actual number if known}
	{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>}


{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

	38.300
	NR; NR and NG-RAN Overall Description
	RAN#95
	Core part

	38.331
	NR; Radio Resource Control (RRC) Protocol Specification
	RAN#95
	Core part

	38.321
	NR; Medium Access Control (MAC) protocol specification
	RAN#95
	Core Part

	38.322
	NR; Radio Link Control (RLC) protocol specification
	RAN#95
	Core Part

	38.323
	NR; Packet Data Convergence Protocol (PDCP) specification
	RAN#95
	Core Part

	38.304
	NR; User Equipment (UE) procedures in Idle mode and RRC Inactive state
	RAN#95
	Core Part

	38.306
	NR; User Equipment (UE) radio access capabilities
	RAN#95
	Core Part

	37.324
	E-UTRA and NR; Service Data Adaptation Protocol (SDAP) specification
	RAN#95
	Core Part

	38.420
	NG-RAN; Xn general aspects and principles
	RAN#95
	Core Part

	38.423
	NG-RAN; Xn Application Protocol (XnAP)
	RAN#95
	Core part

	38.410
	NG-RAN; NG general aspects and principles
	RAN#95
	Core Part

	38.413
	NG-RAN; NG Application Protocol (NGAP)
	RAN#95
	Core part

	38.401
	NG-RAN; Architecture description
	RAN#95
	Core part

	38.470
	NG-RAN; F1 general aspects and principles
	RAN#95
	Core part

	38.473
	NG-RAN; F1 application protocol (F1AP)
	RAN#95
	Core part

	38.460
	NG-RAN; E1 general aspects and principles
	RAN#95
	Core part

	38.463
	NG RAN; E1 Application Protocol (E1AP)
	RAN#95
	Core part

	38.415
	NG-RAN; PDU Session User Plane Protocol
	RAN#95
	Core part

	38.425
	NG-RAN; NR user plane protocol
	RAN#95
	Core part

	38.211
	NR; Physical channels and modulation
	RAN#95
	Core part

	38.212
	NR; Multiplexing and channel coding
	RAN#95
	Core part

	38.213
	NR; Physical layer procedures for control
	RAN#95
	Core part

	38.214
	NR; Physical layer procedures for data
	RAN#95
	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)

Zhenzhen Cao, Huawei, caozhenzhen@huawei.com [RAN2, RAN3]
Fei Wang, CMCC, wangfei@chinamobile.com [RAN1]
7
Work item leadership

Primary: RAN2

Secondary: RAN1, RAN3

8
Aspects that involve other WGs

Architectural aspects needs to be studied and specified in coordination with SA2

NOTE:
For RAN WIs: Section 8 applies only to WGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.

9
Supporting Individual Members

	Supporting IM name

	Huawei

	HiSilicon

	Ericsson

	Qualcomm

	Futurewei

	ZTE Corporation

	Sanechips

	Lenovo

	Motorola Mobility

	Sharp

	CATT

	Nokia

	Nokia Shanghai Bell

	KT Corp.

	ITRI

	CBN

	EBU

	BBC

	IRT

	Blackberry

	BT

	Enensys

	Telenor

	CMCC

	China Telecom

	China Unicom

	AT&T

	Bell Mobility

	LG Uplus

	Interdigital

	LG Electronics

	Samsung

	CBN

	ICS

	KPN

	ABS

	Vivo

	Spreadtrum Communications

	OPPO

	Telus

	CAICT

	


