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[bookmark: _Toc20387886][bookmark: _Toc29375965][bookmark: _Toc37231822][bookmark: _Toc46501875][bookmark: _Toc51971223][bookmark: _Toc52551206]3.1	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1], in TS 36.300 [2] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1] and TS 36.300 [2].
5GC	5G Core Network
5GS	5G System
5QI	5G QoS Identifier
A-CSI	Aperiodic CSI
AKA	Authentication and Key Agreement
AMBR	Aggregate Maximum Bit Rate
AMC	Adaptive Modulation and Coding
AMF	Access and Mobility Management Function
ARP	Allocation and Retention Priority
BA	Bandwidth Adaptation
BCCH	Broadcast Control Channel
BCH	Broadcast Channel
BH	Backhaul
BL	Bandwidth reduced Low complexity
BPSK	Binary Phase Shift Keying
C-RNTI	Cell RNTI
CAG	Closed Access Group
CAPC	Channel Access Priority Class
CBRA	Contention Based Random Access
CCE	Control Channel Element
CD-SSB	Cell Defining SSB
CFRA	Contention Free Random Access
CHO	Conditional Handover
CIoT	Cellular Internet of Things
CLI	Cross Link interference
CMAS	Commercial Mobile Alert Service
CORESET	Control Resource Set
CPC	Conditional PSCell Change
DAG	Directed Acyclic Graph
DAPS	Dual Active Protocol Stack
DFT	Discrete Fourier Transform
DCI	Downlink Control Information
DCP	DCI with CRC scrambled by PS-RNTI
DL-AoD	Downlink Angle-of-Departure
DL-SCH	Downlink Shared Channel
DL-TDOA	Downlink Time Difference Of Arrival
DMRS	Demodulation Reference Signal
DRX	Discontinuous Reception
E-CID	Enhanced Cell-ID (positioning method)
EHC	Ethernet Header Compression
ETWS	Earthquake and Tsunami Warning System
GFBR	Guaranteed Flow Bit Rate
HRNN	Human-Readable Network Name
IAB	Integrated Access and Backhaul
I-RNTI	Inactive RNTI
INT-RNTI	Interruption RNTI
KPAS	Korean Public Alarm System
LDPC	Low Density Parity Check
MBS	Multicast and Broadcast Services
MDBV	Maximum Data Burst Volume
MIB	Master Information Block
MICO	Mobile Initiated Connection Only
MFBR	Maximum Flow Bit Rate
MMTEL	Multimedia telephony
MNO	Mobile Network Operator
MPE	Maximum Permissible Exposure
MT	Mobile Termination
MU-MIMO	Multi User MIMO
Multi-RTT	Multi-Round Trip Time
NB-IoT	Narrow Band Internet of Things
NCGI	NR Cell Global Identifier
NCR	Neighbour Cell Relation
NCRT	Neighbour Cell Relation Table
NGAP	NG Application Protocol
NID	Network Identifier
NPN	Non-Public Network
NR	NR Radio Access
P-MPR	Power Management Maximum Power Reduction
P-RNTI	Paging RNTI
PTM                    Point-to-Multipoint 
PTP 	Point-to-Point 
PCH	Paging Channel
PCI	Physical Cell Identifier
PDCCH	Physical Downlink Control Channel
PDSCH	Physical Downlink Shared Channel
PLMN	Public Land Mobile Network
PNI-NPN	Public Network Integrated NPN
PO	Paging Occasion
PRACH	Physical Random Access Channel
PRB	Physical Resource Block
PRG	Precoding Resource block Group
PS-RNTI	Power Saving RNTI
PSS	Primary Synchronisation Signal
PUCCH	Physical Uplink Control Channel
PUSCH	Physical Uplink Shared Channel
PWS	Public Warning System
QAM	Quadrature Amplitude Modulation
QFI	QoS Flow ID
QPSK	Quadrature Phase Shift Keying
RA	Random Access
RA-RNTI	Random Access RNTI
RACH	Random Access Channel
RANAC	RAN-based Notification Area Code
REG	Resource Element Group
RIM	Remote Interference Management
RMSI	Remaining Minimum SI
RNA	RAN-based Notification Area
RNAU	RAN-based Notification Area Update
RNTI	Radio Network Temporary Identifier
RQA	Reflective QoS Attribute
RQoS	Reflective Quality of Service
RS	Reference Signal
RSRP	Reference Signal Received Power
RSRQ	Reference Signal Received Quality
RSSI	Received Signal Strength Indicator
RSTD	Reference Signal Time Difference
SD	Slice Differentiator
SDAP	Service Data Adaptation Protocol
SFI-RNTI	Slot Format Indication RNTI
SIB	System Information Block
SI-RNTI	System Information RNTI
SLA	Service Level Agreement
SMC	Security Mode Command
SMF	Session Management Function
S-NSSAI	Single Network Slice Selection Assistance Information
SNPN	Stand-alone Non-Public Network
SNPN ID	Stand-alone Non-Public Network Identity
SPS	Semi-Persistent Scheduling
SR	Scheduling Request
SRS	Sounding Reference Signal
SRVCC	Single Radio Voice Call Continuity
SS	Synchronization Signal
SSB	SS/PBCH block
SSS	Secondary Synchronisation Signal
SST	Slice/Service Type
SU-MIMO	Single User MIMO
SUL	Supplementary Uplink
TA	Timing Advance
TPC	Transmit Power Control
TRP	Transmit/Receive Point
UCI	Uplink Control Information
UL-AoA	Uplink Angles of Arrival
UL-RTOA	Uplink Relative Time of Arrival
UL-SCH	Uplink Shared Channel
UPF	User Plane Function
URLLC	Ultra-Reliable and Low Latency Communications
V2X	Vehicle-to-Everything
Xn-C	Xn-Control plane
Xn-U	Xn-User plane
XnAP	Xn Application Protocol
Next Modified Subclause (new)

[bookmark: _Toc52551433][bookmark: _Toc51971450][bookmark: _Toc46502102][bookmark: _Toc37232028][bookmark: _Toc29376131][bookmark: _Toc20388051]16.x	MBS
[bookmark: _Toc52490961][bookmark: _Toc46498648][bookmark: _Toc37760412][bookmark: _Toc29372458][bookmark: _Toc20402952]16.x.1	General
Editor’s Note: General aspects to be covered here.
MBS session is defined as a multicast session or a broadcast session. A broadcast session is to deliver the broadcast communication service and a multicast session is to deliver the multicast communication service, where the broadcast communication service is a communication service in which the same service and the same specific content data are provided simultaneously to all UEs in a geographical area and the multicast communication service is a kind of service in which the same service and the same specific content data are provided simultaneously to a dedicated set of UEs, as specified in TS 23.XXX [xx].
 For the transmission of MBS service, the cases can be categorized as follows:
· In case of multicast session with QoS requirement of high reliability and/or low latency, the UE can receive MBS data in RRC_CONNECTED with mechanisms to guarantee required QoS requirement, e.g. feedback/retransmission and/or PTP assistance, if needed. 
· In case of the transmission of broadcast session with QoS requirement of  low reliability and/or latency- tolerant , the UE can receive MBS data in RRC_IDLE/RRC_INACTIVE/RRC_CONNECTED and neither feedback/retransmission nor PTP assistance for reliability guarantee is needed. 

16.x.2	Support of Multicast Session 
16.x.2.1	Architecture
Editor’s Note: RAN3 to provide architecture aspects here. 
The overall NG-RAN architecture specified in section 4 applies for NR MBS.

16.x.2.2	Session Management
Editor’s Note: RAN3 to provide Session management aspects here. 

16.x.2.3	Transmission and Reception of Multicast Service
16.x.2.3.1		Protocol Architecture 
Editor’s Note: User plane and control plane protocol architecture to be covered here. 
User Plane for multicast service transmission and reception is characterized as below:

16.x.2.3.2	Group Scheduling
Editor’s Note: Group scheduling related aspects to be covered here. 
16.x.2.3.3	PTP/PTM Dynamic Switch
Editor’s Note: Dynamic switch related aspects to be covered here. 
For multicast service, two transmission methods are available for the transmission of MBS packet flows over radio via NG-RAN:
-   PTP Transmission: NG-RAN delivers separate copies of MBS data packet over radio to individual UE, i.e. NG-RAN uses UE-specific PDCCH with CRC scrambled by UE-specific RNTI (e.g., C-RNTI) to schedule UE-specific PDSCH which is scrambled with the same UE-specific RNTI. 
-   PTM Transmission: NG-RAN delivers a single copy of MBS data packets over radio to a set of UEs, i.e., NG-RAN uses group-common PDCCH with CRC scrambled by group-common RNTI to schedule group-common PDSCH which is scrambled with the same group-common RNTI. 
A NG-RAN node dynamically decides whether to deliver multicast data by PTM or PTP for a given UE.

16.x.2.3.4	Reliability
Editor’s Note: Reliability related aspects to be covered here. 
16.x.2.4	Configuration
16.x.2.5	Service Continuity 
Editor’s Note: Mobility related aspects to be covered here. 
Mobility procedures for MBS reception allow the UE to start or continue receiving MBS service(s) via PTM or PTP when changing cell(s). For MBS transmission, NR provides support for lossless handover for 5G MBS services mobility. 
Editor’s Note: FFS which detailed scenario but at least PTP-PTP
In order to support the lossless handover for 5G MBS services, at least DL PDCP SN synchronization and continuity between the source cell and the target cell should be guaranteed. From network side, the source NG-RAN may forward the data to the target NG-RAN and the target NG-RAN will deliver the forwarded data. Then the UE receives the MBS in the target cell according to target configuration. PDCP status report is supported.
Editor’s Note: a procedure flow for MBS Mobility will be provided in the future.
16.x.3	Support of Broadcast Session
16.x.3.1	Architecture
Editor’s Note: RAN3 to provide architecture aspects here. 
The overall NG-RAN architecture specified in section 4 applies for NR MBS.
16.x.3.2	Session Management
Editor’s Note: RAN3 to provide Session management aspects here. 
16.x.3.3	Transmission and Reception of Broadcast Service
16.x.3.3.1	Group Scheduling
Editor’s Note: Group scheduling related aspects to be covered here. 

16.x.3.4	Configuration 
The UE can receives the MBS configuration for broadcast in RRC_IDLE/RRC_INACTIVE//RRC_CONNECTED. A notification mechanism can be used to announce the change of MBS control information. 
Editor’s Note: Configuration in RRC_CONNECTED is FFS.
Editor’s Note: FFS whether the UE can receive the MBS configuration for broadcast via delivery mode 2 by BCCH and/or MCCH.
16.x.3.5	Service Continuity
Editor’s Note: Mobility related aspects to be covered here. 

Annex	- collection of RAN2 agreements on NR MBS WI

Green highlight – agreement captured in stage-2 specifications
Grey highlight – stage-3 level agreement, not captured in stage-2 specifications
No highlight – agreement with no direct impact on specifications

RAN2#111-E agreements
Focus initially on NR SA, TBD to what extent other scenarios NR DC, NE DC can be supported. 
Confirm Will support PTM transmission in a cell. 
Confirm that We will, for multicast services introduce support for PTP and PTM transmission of shared traffic delivered by 5GC, at least for connected mode (this is not intended to exclude other cases)
For a UE, gNB dynamically decides whether to deliver multicast data by PTM or PTP (Shared delivery)
FFS which layer(s) handles reliability (in general), in order delivery / duplicate handling, and it is FFS how it works at PTM PTP switch. 
Focus on MBS-MBS scenario initially (i.e. shared delivery), including both PTM and PTP (if applicable). Other scenarios later, TBD. 
Requirements for lossless mobility are TBD. Assume for now that R2 will anyway discuss service continuity functionality for low or no data loss. 
R2 assumes that for Rel-17 NR multicast Mobility in Connected mode, handover (including variants) is the baseline, TBD exactly which variants.
R2 expect that there may be HARQ with feedback (for PTM) and this is specified by R1. 

RAN2#112-e agreements

Broadcast and multicast sessions support, RRC states and other aspects related to SA2 LS
For Rel-17, R2 specifies two modes: 
	1: One delivery mode for high QoS (reliability, latency) requirement, to be available in CONNECTED (possibly the UE can switch to other states when there is no data reception TBD)
	2: One delivery mode for “low” QoS requirement, where the UE can also receive data in INACTIVE/IDLE (details TBD).
	R2 assumes (for R17) that delivery mode 1 is used only for multicast sessions. 
	R2 assumes that delivery mode 2 is used for broadcast sessions. 
	The applicability of delivery mode 2 to multicast sessions is FFS.
No data: When there is no data ongoing for the multicast session, the UE can stay in RRC_CONNECTED. Other cases FFS
It is up to SA2 to decide whether the multicast session activation/deactivation mechanism is supported or not, and RAN2 will discuss if there is any RAN2 impacts based on SA2 inputs.
It is up to SA2 to decide on the support of local MBS service, and RAN2 will discuss the RAN2 impacts based on SA2 inputs.
In general, Information of MBS services/groups subscribed by the UE (e.g. TMGI) and QOS requirements of a MBS service should be provided to RAN. Detail information e.g. for PTM PTP switch if any is FFS. 

Layer 2 architecture
The function of mapping from QoS flows to MBS RBs in SDAP is needed for NR MBS. TBD whether any SDAP header is needed.
 (Working assumption) no SDAP functions other than “mapping from QoS flows to radio bearers” and “transfer of user plane data” are supported for MBS. FFS whether to support QoS flows to radio bearers remapping.
In general: RAN2 wait for SA3’s progress for discussing security issues. TBD whether we need to send LS to SA3. 
RoHC (at least U-mode) can be configured for NR MBS bearers. This is applicable for Mcast, assume this is applicable also to broadcast. 
RoHC is located at PDCP. 
The reordering and in-order delivery function in PDCP is supported for NR MBS.
The following PDCP functions are also supported for NR MBS: transfer of data; maintenance of PDCP SNs; duplicate discarding. Other PDCP functions are FFS.
RLC AM is supported for PTP transmission of NR MBS.
RLC UM is supported for PTP transmission of NR MBS.
RLC UM is supported for PTM transmission of NR MBS.
RLC TM is not supported for PTP transmission of NR MBS.
RLC TM is not supported for PTM transmission of NR MBS.
FFS for PTM if multiplexing/de-multiplexing of different logical channels are to be supported in MAC for NR MBS.
Working assumption: RLC-AM for PTM is not supported (can be revisited but it means that proponents of RLC-AM for PTM need to demonstrate the need, to change this). 

Service continuity
R2 aim to support lossless handover for MBS-MBS mobility for service that requires this (TBD which detailed scenario but at least PTP-PTP)
In order to support the lossless handover for 5G MBS services, at least DL PDCP SN synchronization and continuity between the source cell and the target cell should be guaranteed by the network side to realize. The design of specific approach to realize this can be involved with WG RAN3.
From network side, the source gNB may forward the data to the target gNB and the target gNB will deliver the forwarding data. Meanwhile, the SN STATUS TRANSFER should be extended to cover the PDCP SN for MBS data; Then (TBD after or in parallel) the UE receives the MBS in the target cell by the target cell according to target configuration.
From UE side, PDCP status report may be supported as well. 

Idle/Inactive support
UE receives the MBS configuration (for broadcast/delivery mode 2) by BCCH and/or MCCH (TBD), and this can be received in Idle / Inactive mode. Connected mode FFS (dep on UE cap and where service is provided etc). A notification mechanism is used to announce the change of MBS Control information.




Annex	- collection of RAN3 agreements on NR MBS WI

RAN3#109-e agreements
There are 67 papers [1]-[67] submitted for this Work item, 11 email discussions were handled during the e-Meeting, with a list of agreements and working assumptions achieved.
About RAN Architecture
Agreements:
· Use existing NG-RAN architecture to support NR MBS.
· No MCE entity/node in RAN architecture.
· No SYNC protocol for this release.
· gNB makes the decision on using PTP or PTM over the radio.
· First focus on standalone (i.e. non-MR-DC) scenarios. 
· Counting procedures for multicast are not introduced in Rel-17

Working Assumptions: 
· For 5GC shared MBS traffic delivery of user data to a gNB, we shall use shared NG-U transport, regardless of delivery method over the radio.
· use “PTP” and “PTM” over the radio: definitions of “PTP” and “PTM”  in RAN3 are pending until basic RAN1/2 decisions are made.

About MBS Session
Agreements:
· An MBS session is denoted by an MBS session identifier unique within the PLMN.
· MBS Session Resources: the term to denote NG-RAN resources for control and delivery of MBS user data, to be used on NG, Xn, F1 and E1.
· We Define MBS session resource in analogy with PDU session resource, e.g. including radio part, CP part, NG-UP part, MBS context in RAN.
· MBS session resource establishment is requested by 5GC (similarly to the PDU session establishment for unicast).
· RAN may request MBS session resource UP establishment, e.g. in handover (FFS). The signaling procedure (e.g. nested in handover signaling or new procedure, whether a single procedure is used or not) is FFS.
· For multicast, the gNB determines the area in which MBS user data needs to be provided by knowledge of the UEs that have joined the MBS Session.
· For multicast, the area in which MBS user data needs to be provided may be further limited by the multicast service area; input from SA2 expected.
· For multicast, the area in which the MBS user data needs to be provided is deduced from UE Context data.

Working Assumptions：
· One or more QoS flows may be used within a single MBS session.
· Each MB QoS flow belongs to one MBS Session.
· Each MB QoS flow is associated with a QoS profile.
· NR MBS supports both GBR and non-GBR QoS.
· One Shared NG-U tunnel is used per MBS session.
· For multicast, same QoS requirements are applicable regardless of whether PtP or PtM is selected by NG-RAN. [Input from SA2 is needed]

About Service Continuity
Agreements:
· Prioritize work on support of mobility scenarios of UEs moving from a cell with established MBS session resource to another cell with established or to be established MBS session resource.
· For the prioritized scenario, intra-CU mobility and Xn/NG based inter-gNB mobility will be considered.
· Xn Handover Request and the NG Handover Request message should contain MBS context information for the UE
· The F1AP UE context should contain MBS context information.
· The MBS configuration decided at target gNB is sent to the UE via the source gNB (details e.g. RRC container etc. pending RAN2 progress).

Working Assumptions：
· The UE Context to be transferred to the target gNB contains information about the MBS Session(s) the UE joined. Details are FFS.
· In RRC_CONNECTED state, the MBS multicast tree is updated between the gNB and the MB-UPF at least for the first UE joining an MBS multicast session at a gNB. Similarly, the MBS multicast tree is updated between the target gNB and the MB-UPF at least for the first UE requesting an MBS multicast session and accepted into the target gNB.

RAN3#110-e agreements
General
· Baseline CRs to TS38.300, TS 38.401, TS 38.463, TS 38.423, TS 38.470, and TS 38.410 are endorsed.
Reply LS to SA2
· Reply LS to SA2 agreed in R3-207059, provide answers to the SA2 questions, ask SA2 to clarify some aspects for the MBS activation/deactivation, provide feedback about the provision of QoS requirement and feedback that RAN3 will develop protocol support to control both transmission modes for shared N3 transport between the MB-UPF and the NG-RAN.
Necessary Enhancements to NG-RAN Architecture
· An NR MBS Session is identified by an NR MBS Session Identifier which is unique within one PLMN
· The following agreements from RAN3#109-e on NR multicast are also applicable for NR broadcast:
· WA pending SA2 progress (to progress discussion in RAN3):
· One or more QoS flows may be used within a single MBS session
· Each MB QoS flow belongs to one MBS Session
· Each MB QoS flow is associated with a QoS profile
· NR MBS supports both GBR and non-GBR QoS
· One Shared NG-U tunnel is used per MBS session.
· We Define MBS session resource in analogy with PDU session resource, e.g. including radio part, CP part, NG-UP part, MBS context in RAN
· MBS session resource establishment is requested by 5GC (similarly to the PDU session establishment for unicast)
· 5GC shared MBS traffic delivery: as specified in TS 23.501.
· Agree TPs for 38.300 and 38.401 in R3-206384.
Session Management over NG
· Agree to have MBS Session Start/Release procedure for Broadcast but naming is FFS.
· Agree TP for 38410 in R3-207054 to introduce NGAP procedures to support Broadcast.
· Agreed that only PTM applies for broadcast (i.e. no PTP).
Dynamic Change between PTP and PTM for UEs in RRC_CONNECTED State
· Restrict the terms PTP and PTM for RAN internal delivery decision for the various mode. Agreed that for broadcast only PTM is applicable and for Multicast both PTP and PTM are applicable; PTP and PTM definitions need to be further discussed
· PTP and PTM modes can be used simultaneously in the same cell.
· The PTP-PTM Switching function is only applicable for a multicast MBS Session and resides in NG-RAN node. It enables the NG-RAN node to decide for which UEs to use PTP or PTM (PTP, PTM to be defined with RAN2) for the MBS session.
· The NG-RAN node takes its decision based on information such as MBS Session QoS requirements, number of joined UEs, UE individual feedback on reception quality, and other criteria. The same QoS requirements apply regardless of the decision.
· One TP to 38.300 agreed in R3-207055.
Bearer Management over F1/E1
· Use a shared F1-U tunnel for PTM transmission of an MBS radio bearer for an MBS Session
· About F1-U transport establishment
· Support the method that gNB-DU assigns the DL F1-U GTP-U tunnel info, provides it to gNB-CU-CP and then gNB-CU-CP forwards it to gNB-CU-UP.
· FFS if IP multicast method is supported or not.
· About MBS Context
· Provide the MBS Session id, QoS profile from gNB-CU to gNB-DU.
· Provide the MBS Session id, QoS profile from gNB-CU-CP to gNB-CU-UP.
· About MBS Bearer management
· F1/E1 MBS Bearer management procedure can be discussed, but details on e.g. information to signal are pending RAN2/SA2 progress.
· One TP to 38.401 agreed in R3-207056.
MBS Transmission Area
· Broadcast session is associated with Broadcast service area which is provided by 5GC.
· On NG-C interface, Broadcast service area info (e.g. a list of cell IDs) is indicated in the NGAP MBS session resource signaling, for broadcast sessions. FFS for multicast session.
Mobility with Service Continuity for UEs in RRC_CONNECTED State
Mobility between MBS Supporting Nodes
· For multicast, NR MBS shall provide means for minimization of data loss during mobility
· These means may be partly network deployment/implementation partly protocol support
· For multicast, in order to allow the UE to detect loss of data or duplication of data, RAN3 shall continue discussing solutions to support alignment of PDCP SNs in between gNBs.
· (in continuation of last meeting agreements):
· Xn Handover Request and NG Handover Request message contain MBS context information for the UE.
· MBS context information within the UE context shall contain all MBS multicast session information the UE has joined.
· (confirming the agreement form last meeting, contained in st2 TP):
· The MBS configuration decided at target gNB is sent to the UE via the source gNB (details e.g. RRC container etc. pending RAN2 progress).
· RAN3 will work on concepts to enable coordinated assignment of PDCP SNs to MBS user data packets within a gNB and between gNBs (to be coordinated with RAN2 if needed). Details FFS.
· One TP to 38.300 agreed in R3-207057.
Mobility between MBS Supporting and non-MBS Supporting Nodes
· RAN3 to deprioritize any detailed study on mobility between MBS-supporting gNBs and non-MBS-supporting gNBs, with the exception of studying impacts on Session management, until SA2 clarifies requirements and achieves some basic agreements
Others
· The discussion on CHO for MBS is deprioritized in R17.
· Proposals for Handover enhancements on reliable and low-latency NR MBS are deprioritized in R17.
Others
· Reception of broadcast service is supported in Rel-17 and according to RAN2 agreement, UE RRC state is of no relevance for reception of broadcast.
· Confirm that session management for broadcast services should be discussed in RAN3 (Already covered in AI22.2.2)
· For broadcast services reception, service reception continuity issues should be discussed in RAN3 based on the progress in RAN2.
· Whether the reception of multicast services is supported in idle/ inactive mode and the impact to RAN3, is pending RAN2 progress.


