3GPP TSG RAN Meeting #84	RP-191169
Newport Beach, CA, USA, 3-6 June 2019	



Source:	Ericsson
Title:	New WID on Introduction of Broadcast/Multicast for NR FR1 & FR2
Document for:	Information
Agenda Item:	8
3GPP™ Work Item Description
For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Information about Work Items can be found at http://www.3gpp.org/Work-Items
Title: Introduction of Broadcast/Multicast for NR FR1 & FR2	
Acronym: TBD
Unique identifier: 	tbd
 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:
	Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	X


	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
	
	
	
	
	

	No
	
	
	
	
	

	Don't know
	
	
	
	
	



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

	
	Building Block

	
	Work Task

	
	Work 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

	
	
	Parent 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

	830030
	Study on architectural enhancements for 5G multicast-broadcast services
	 Coordination with this SI/WI desirable


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

3	Justification

Rel.15 NR does not include support for broadcast/multicast, nor will this be added in Rel.16. There are however important use cases for which broadcast/multicast could provide substantial improvements in system efficiency and user experience. This includes e.g. National Security & Public Safety (NSPS) use cases, where e.g. group communication (voice, video) to potentially very large user groups is an important feature.
Intelligent Transport Systems (ITS), including V2X, is another use case area where e.g. traffic-related data could be broadcast to all vehicles in an area. Also, for use cases such as software download in connection with Machine Type Communication (MTC) the use of broadcast/multicast is expected to yield gains in system efficiency.
With the mentioned use cases there is a need to have continuous broadcast/multicast coverage across single and multiple cells, which calls for use of Single Frequency Network (SFN) functionality, including the case of a single-cell SFN. However, corresponding geographical SFN areas are usually of limited size around an incident, accident or traffic sign. The use cases require an SFN to be quickly set up (“on”), closed down (“off”) and to be changed in a dynamic and seamless way, depending on where users are located and moving. Also, multiple such areas, with partial overlap, could be foreseen.
To offer acknowledgement of reception, and improve reliability and efficiency, an ACK/NACK mechanism, together with HARQ, should be supported for broadcast/multicast.

4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
This Work Item shall specify a common framework for single- and multi-cell (SFN) broadcast/multicast, while building on Rel-15/16 NR unicast as much as possible. Broadcast/multicast is expected to be supported only in RRC Connected mode and should be built on current PDSCH/PDCCH such that the required specification changes can be kept to a minimum.
The targeted maximum size of the SFN areas is in the order of a few kilometer, allowing the Rel.15 NR numerology, i.e., subcarrier spacing, to be kept. The addition of an extended CP may be considered. The solution should however be forward-compatible to larger SFN broadcast areas in later Releases, should that be required.
The solution shall allow for:
1. Dynamic adaptation of broadcast/multicast/unicast, both from the point of view of the network (proportion of each may dynamically vary) and from the point of view of the UE (seamless change from one type of delivery to another)
2. Dynamic adaptation of SFN area to instantaneous demand, which means that when UEs are moving it shall be possible for the SFN area to dynamically follow, ideally in a seamless way for the UEs. This means dynamically turning on broadcast/multicast in some cells, while turning it off in others.
3. [bookmark: _Hlk9890022]HARQ retransmissions to be applied also on Multicast/Broadcast transmissions, the retransmissions being sent via unicast, multicast or a combination of both.
4. Coordination of SFN transmissions to be done ideally via the RAN, in line with 5GC/RAN functional split [to be defined by SA2].
5. Minimization of the UE impact. To the extent possible the UE should be unaware of whether the information is delivered using unicast or multicast.
For the respective RAN WGs the WI will imply:
· Evaluate and specify required changes on the RAN architecture and interfaces, considering the results of the SA2 SI on Broadcast/Multicast (from RAN#87: RAN3, RAN2)
· [bookmark: _Hlk9890416]Evaluate whether to keep the same architecture as E-UTRAN, i.e. with the MCE as a separate logical node, or to include the MCE functionality as an additional set of functions to the gNB-CU.
· Evaluate whether to keep the same protocols as E-UTRAN (i.e. M2AP, M3AP, and SYNC) or to introduce new ones specific to NG-RAN.
· Evaluate how to support multicast/broadcast with the gNB-CU/DU split architecture, e.g. reusing F1AP or introducing a new dedicated protocol.
· Based on the outcome of the previous points, specify the architecture and interfaces to support the corresponding functionality
· Specify necessary changes to the Uu interface, such as (from RAN#88: RAN1)
· Data and control channel transmissions from one or multiple TRPs belonging to different cells, incl. corresponding quasi-colocation assumptions
· Specify necessary changes to the relevant protocols, such as (from RAN#89: RAN2)
· Introduction of multicast and broadcast UE ID (RNTI)
· HARQ schemes
· Dynamic set-up, adaptation and termination of SFNs 
· Dynamic switching of bearers between broadcast, multicast, and unicast
· [bookmark: _GoBack]Specify required gNB and UE measurements and requirements to support broadcast/multicast (from RAN#89: RAN4, RAN2, RAN1)

4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.
· Specify corresponding performance requirements to support broadcast/multicast (from RAN#90: RAN4)

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 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 
	Series
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	TS or TR
	
	
	
	
	


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

	38.300
	Add architecture and functionality description
	
	

	38.472
	Add new function description for multicast/broadcast (depending on outcome of discussion in RAN3)
	
	

	38.473
	Add new F1AP procedures for multicast/broadcast (depending on outcome of discussion in RAN3)
	
	

	38.401
	Add functionality description for multicast/broadcast for CU/DU split (depending on outcome of discussion in RAN3)
	
	

	36.441
	Update to support NR multicast/broadcast (depending on outcome of discussion in RAN3)
	
	

	36.442
	Update to support NR multicast/broadcast (depending on outcome of discussion in RAN3)
	
	

	36.443
	Update to support NR multicast/broadcast (depending on outcome of discussion in RAN3)
	
	

	36.444
	Update to support NR multicast/broadcast (depending on outcome of discussion in RAN3)
	
	

	25.446
	Update to support NR multicast/broadcast (depending on outcome of discussion in RAN3)
	
	

	
	
	
	


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)
NN, Company, e-mail
7	Work item leadership
RAN3


8	Aspects that involve other WGs
NOTE:	For RAN WIDs: Section 8 applies only to WGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
This RAN work needs to be coordinated with the SA study on architectural enhancements for 5G multicast-broadcast services.


9	Supporting Individual Members
	Supporting IM name

	Ericsson

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	



