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Abstract: This document includes miscellaneous clarifications to improve the current specification.
1. Discussion
In this document, the author tries to clarify the following aspects:
· Section 4.1 (Principles of multicast and broadcast communication): 
· Removal of the Editor's note at the very beginning: 
In fact the EN points to the text between "Multicast and Broadcast Service (MBS) is a …" to "NOTE 3: … ". The text on multicast service level is informative, and it would be better to move this part to Annex.
· Clarification:
In addition, it is also proposed to modify the description, e.g., for Basic service level, "Request to…" is the UE behavior, while 5GC and RAN also need to exchange the signaling therefore original wording can be refined.
Proposal 1: Move description on multicast service level in 4.1 to Annex, and adopt clarifications on the text.
· Section 5.1 (General architecture):
· Description for roaming and ETSUN:
The limitation on Roaming and ETSUN is not only for architecture (also for procedure, general description etc.), therefore, it is proposed to move such part to section 4.1, and remove EN.
· Clarification:
Reword title of 5.1-1 and 5.1-2, to demonstrate the relationship with current 5G system. Remove the last sentence of NOTE 2, since for PCF such part should be reflected in PCC/without PCC description. NOTE 4 reference points is incomplete and it is to proposed to include N4, N10, N30 and N33.
Proposal 2: Move the roaming and ETSUN description to section 4.1, and clarifying current description in section 5.1.
· Section 5.3 (Reference point and functional entities):
· Clarification:
Remove the EN, since in section 7.1.1.2 we describe the N7mb already. Others are mainly for alignment. Adding additional description for UDR/NRF, since in the recent meeting, we clarified PCC part and MB-SMF discovery part and the description shall be updated.
Proposal 3: Remove EN, clarifying/rewording current description in section 5.3.
· Section 6.3.2/6.5 (Mobility of Broadcast MBS session/Identifiers):
Mainly for clarification, e.g., Mobility of Broadcast MBS session can be studied by SA6 (as what we done in MBMS), 
· Section 6.6 (QoS Handling for Multicast and Broadcast services):
Mainly for clarification, one aspects is that an NOTE is added that for multicast communication service, the UE-AMBR applies for associated PDU Session, since it is also mentioned that UE -AMBR is not applicable for MBS.
Proposal 4: Clarifying current description in section 6.3.1, 6.5 and 6.6.
· Section 6.7 (User plane management):
Besides clarification, one issue for User Plane Management is that whether an internal interface within MB-UPF is needed. The proposal is to temporally remove the EN and adopt the proposal of introducing internal interface with MB-UPF, since there is no other complete alternative. It is worth to mention that further comparison/modification will be still possible in #146 meeting if the alternatives is available then.
Proposal 5: Remove EN in section 6.7 and check the alternative during the meeting.
· Section 6.9 (MBS Session and Service Context):
· Adding two new rows:
It is proposed to add the following IEs in the table of MBS session context: 
· SMF: MB-SMF needs to send control plane signalling to SMF if needed, therefore the SMF information needs to be stored in MB-SMF. Note that MB-SMF finds SMF via typical subscription/description steps.
· UE ID: Both NG-RAN and SMF know the UE(s) that join a certain MBS session. Therefore, the UE information shall also be included in the MBS session context. Note that it does not mean there will be an explicit/dedicated UE ID stored in the context, the UE ID is regarded as available within the UE Context which contains the MBS information.
Proposal 6: Adding two new entries to MBS session context table with respect to SMF/UE ID.
· Section 6.10 (Policy control for Multicast and Broadcast services), 7.1.2 (MB-SMF discovery and selection for multicast/broadcast session), and 7.3.5 (MBS Session Delivery Status Indication for Broadcast):
Mainly for clarification.
Proposal 7: Clarifying current description in section 6.10, 7.1.2 and 7.3.5.
· Section 8 (Control and user plane protocol stacks)
· User plane protocol stack: 
The user plane protocol stack is added, and the interface between MBSTF and MB-UPF is Nmb9. 
Proposal 8: It is proposed to add User Plane Protocol Stack for MBS session with MBSTF.
2. Text Proposal
It is proposed to capture the following changes vs. TS 23.247.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc66391724][bookmark: _Toc70079011][bookmark: _Toc70929956]4.1	Principles of multicast and broadcast communication
Editor's note:	It is FFS whether the text below will be moved to a different clause of the TS.
[bookmark: _Hlk65833526]Multicast and Broadcast Service (MBS) is a point-to-multipoint service in which data is transmitted from a single source entity to multiple recipients.
There are two types of MBS session:
-	Broadcast session;
-	Multicast session.
The MBS architecture defined in clause 5 follows the 5G System architectural principles as defined in TS 23.501 [5]. The MBS architecture provides:
-	Efficient usage of radio-network and core-network resources, with an emphasis on radio interface efficiency;
-	Efficient transport for a variety of multicast and broadcast services.
Multicast-broadcast service for roaming is not supported in this release.
Interaction between multicast-broadcast service and support of deployments topologies with specific SMF Service Areas is not specified in this release.
The following service levels for the multicast communication service are defined:
NOTE 1:	Transport Only mode and Full-Service mode of operation as defined in TS 23.246 [8] differ from the service levels defined here.
-	Basic service level. The following requirements are defined:
-	Media transported transparently through the 5GS.
-	Request to receive the multicast service.
-	Packet distribution from the 5GS ingress to NG-RAN node(s).
-	Data delivery from NG-RAN node(s) to the UE.
-	Enhanced service level, with additional requirements on top of basic service level. Different requirements out of the set below may be necessary to address each use case:
-	Local MBS service.
-	User authentication and authorization for multicast session.
NOTE 2:	User authentication and authorization can be done by 5GS or AF or both, or even not needed for a multicast communication service.
-	Explicit configuration of multicast session by application function including Group member management.
-	Enhanced QoS support.
NOTE 3:	5GS can provide different QoS other than default QoS for different multicast groups.
MBS traffic is delivered from a single data source (e.g. Application Service ProviderAF) to multiple UEs. Depending on many factors, there are several delivery methods which may be used to deliver MBS session traffic in the 5GS.
NOTE 43:	For clarity, delivery methods are not referred to as unicast/multicast/broadcast but as described below. The term "unicast delivery" refers to a mechanism by which application data and signalling between the UE and the application server are delivered using PDU Session within the 3GPP network and using individual UE and application server addresses (e.g. IP addresses) between the 3GPP network and the application server. It is not equivalent to 5GC Individual MBS traffic delivery method defined in this clause.
Between 5GC and NG-RAN, there are two possible delivery methods to transmit the MBS data:
-	5GC Individual MBS traffic delivery method: This method is only applied for multicast MBS session. 5GC receives a single copy of MBS data packets and delivers separate copies of those MBS data packets to individual UEs via per-UE PDU sessions, hence for each such UE one PDU session is required to be associated with a multicast session.
-	5GC Shared MBS traffic delivery method: This method is applied for both broadcast and multicast MBS session. 5GC receives a single copy of MBS data packets and delivers a single copy of those MBS packets packet to a RAN node, which then delivers them to one or multiple UEs
The 5GC Shared MBS traffic delivery method is required in all 5G MBS deployments. The 5GC Individual MBS traffic delivery method is required to enable mobility when there is an NG-RAN deployment with non-homogeneous support of 5G MBS.
For the multicast session, if 5GC Individual MBS traffic delivery method is used, a same received single copy of MBS data packets by the CN may be delivered via both 5GC Individual MBS traffic delivery method for some UE(s) and 5GC Shared MBS traffic delivery method for other UEs.
Between NG-RAN and UE, two delivery methods are available for the transmission of MBS packet flows over radio:
-	Point-to-Point (PTP) delivery method: a RAN node delivers separate copies of MBS data packet over radio to individual UE.
-	Point-to-Multipoint (PTM) delivery method: a RAN node delivers a single copy of MBS data packets over radio to a set of UEs.
A RAN node may use a combination of PTP/PTM to deliver an MBS packet to UEs.
NOTE 5:	The PTP and PTM delivery methods are defined in RAN WGs.
As depicted in the following figure, 5GC Shared MBS traffic delivery method (with PTP or PTM delivery) and 5GC Individual MBS traffic delivery method may be used at the same time for a multicast MBS session.


Figure 4.1‑1: Schematic showing delivery methods
For broadcast MBS sessionMBS broadcast service, only 5GC Shared MBS traffic delivery method with PTM delivery is applicable.
If the NG-RAN node supports MBS session, the network shall use the 5GC Shared MBS traffic delivery method for MBS session packet transmission.
NOTE 6:	The exception is the mobility from NG-RAN node not supporting MBS (with 5GC Individual MBS traffic delivery method) to NG-RAN node supporting MBS, there is temporary co-existence between 5GC Shared MBS traffic delivery method and 5GC Individual MBS traffic delivery method. The detail refer clause 6.3.
The Switching between 5GC Shared MBS traffic delivery method and 5GC Individual MBS traffic delivery method is supported. The UE mobility between RAN nodes both supporting MBS, and between a RAN node supporting MBS and a RAN node not supporting MBS is supported, for details see clause 6.3.
The Switching between PTP and PTM delivery methods for 5GC Shared MBS traffic delivery shall be supported. NG-RAN is the decision point for switching between PTP and PTM delivery methods.
* * * * Second change * * * *
[bookmark: _Toc66391727][bookmark: _Toc70079017][bookmark: _Toc70929962]5.1	General architecture
Figure 5.1-1 depicts the 5G MBS reference architecture. Service-based interfaces are used within the Control Plane.
Multicast-broadcast service for roaming is not supported in this release.
Interaction between multicast-broadcast service and support of deployments topologies with specific SMF Service Areas is not specified in this release.
Editor's note:	It is FFS whether to document those limitations of this release in the scope or general clause instead.


Figure 5.1-1: 5G System architecture for Multicast and Broadcast Service5G MBS system architecture.
NOTE 1:	The MBSF is optional and may be collocated with the NEF or AF/AS, and the MBSTF is an optional network function.
NOTE 2:	The existing service based interfaces of Nnrf, Nudm, and Nsmf are enhanced to support 5G MBS. The existing service based interfaces of Npcf and Nnef are enhanced to support 5G MBS; their usage depends on deployment.
[bookmark: _Hlk68078646]NOTE 3:	xMB-C/MB2-C and xMB-U/MB2-U are intended for legacy AS. A 5G MBS enabled AF uses either Nmbsf or Nnef to interact with the MBSF.
Editor's note:	Which NF is used to store service parameters, including serving MB-SMF information will be updated in future versions.
Figure 5.1-2 depicts the 5G MBS system architecture for MBS using the reference point representation showing how various network functions interact with each other.


Figure 5.1-2: 5G System architecture for Multicast and Broadcast Service 5G MBS system architecture in reference point representation.
[bookmark: _Toc66391728][bookmark: _Toc70079018]NOTE 4:	The existing reference points of N1, N2, N4, N10, N11, N30 and N33 are enhanced to support 5G MBS.
* * * * Third change * * * *
[bookmark: _Toc66391729][bookmark: _Toc70079019][bookmark: _Toc70929964]5.3	Reference point and functional entities
[bookmark: _Toc70079020][bookmark: _Toc70929965]5.3.1	Reference point
The MBS 5G System Architecture for MBS contains the following new reference points:
N3mb:	Reference point between the (R)AN and the MB-UPF.	Comment by Architectural clarification: Change the format
N4mb:	Reference point between the MB-SMF and the MB-UPF.
N6mb:	Reference point between the MB-UPF and the AF/AS.
N7mb:	Reference point between the MB-SMF and the PCF.
N11mb:	Reference point between the AMF and the MB-SMF.
N16mb:	Reference point between the SMF and the MB-SMF.
N19mb:	Reference Point between the UPF and the MB-UPF.
N29mb:	Reference point between the MB-SMF and the NEF.
Nmb1:	Reference point between the MB-SMF and the MBSF.
Nmb2:	Reference point between the MBSF and the MBSTF.
Nmb5:	Reference point between the MBSF and the NEF.
Nmb8:	Reference point between the MBSTF and the AF.
Nmb9:	Reference point between the MB-UPF and the MBSTF.
Nmb10:	Reference point between the MBSF and the AF.
Nmb12:	Reference point between the MBSF and the PCF.
Nmb13:	Reference point between the MB-SMF and the AF.
Editor's note:	The Nmb7 reference point is FFS.
The MBS 5G System Architecture for MBS reuses the existing reference points of N1, N2, N4, N10, N11, N30 and N33 with enhancement to support 5G MBS. 
5.3.2	Functional entities
[bookmark: _Toc54730109][bookmark: _Toc55203260][bookmark: _Toc57450244][bookmark: _Toc57450648]Editor's Note: functional entities and functional requirement are not completed.
[bookmark: _Toc70929967][bookmark: _Toc70079022][bookmark: _Toc66391730]5.3.2.1	PCF
In addition to the functions defined in TS 23.501 [5], The the PCF performs the following functions to support MBS if dynamic PCC for 5MBS is needed:
-	Supporting QoS handling for MBS Session.
-	Providing policy information regarding the MBS Session to MB-SMF for authorizing the related QoS profiles.
-	Interacting with UDR for QoS information retrieval.
-	The PCF can receive MB serviceMBS information from AF, NEF or MBSF, e.g. based on the different configuration options in Annex A. 
[bookmark: _Toc70929968][bookmark: _Toc70079023][bookmark: _Toc66391731][bookmark: _Toc57450649][bookmark: _Toc57450245][bookmark: _Toc55203261][bookmark: _Toc54730110][bookmark: _Toc54730111][bookmark: _Toc55203262][bookmark: _Toc57450246][bookmark: _Toc57450650]5.3.2.2	MB-SMF
The MB-SMF performs the following functions to support MBS:
-	General for multicast and broadcast sessions:
-	Supporting MBS session management (including QoS control).
-	Configuring the MB-UPF for multicast and broadcast flows transport based on the policy rules for multicast and broadcast services from PCF or local policy.
-	Allocating and de-allocating TMGIs.
-	Specific for broadcast sessions:
-	Interacting with RAN (via AMF) to control data transport using 5GC Shared MBS traffic delivery method.
-	Specific for multicast sessions:
-	Interacting with SMF to modify PDU Session associated with MBS.
-	Interacting with RAN (via AMF and SMF) to establish data transmission resources between MB-UPF and RAN nodes for 5GC Shared MBS traffic delivery method.
-	Controlling multicast data transport using 5GC Individual MBS traffic delivery method.
[bookmark: _Toc66391732][bookmark: _Toc70079024][bookmark: _Toc70929969]5.3.2.3	SMF
In addition to the functions defined in TS 23.501 [5], The the SMF performs the following functions to support MBS:
-	Discovering MB-SMF for multicast session.
-	Authorizing multicast session join operation if needed.
-	Interacting with MB-SMF to obtain and manage multicast session context.
-	Interacting with RAN for shared data transmission resource establishment.
NOTE:	SMF and MB-SMF may be co-located or deployed separately.
[bookmark: _Toc66391733][bookmark: _Toc70079025][bookmark: _Toc70929970]5.3.2.4	MB-UPF
The MB-UPF performs the following functions to support MBS:
-	General for multicast and broadcast sessions:
-	Packet filtering of incoming downlink packets for multicast and broadcast flows.
-	QoS enforcement (MFBR) and counting/reporting based on existing means.
-	Interaction with MB-SMF for receiving multicast and broadcast data.
-	Delivery of multicast and broadcast data to RAN nodes for 5GC Shared MBS traffic delivery method.
-	Specific for multicast sessions:
-	Delivery of multicast data to UPF for 5GC Individual MBS traffic delivery method.
[bookmark: _Toc66391734][bookmark: _Toc70079026][bookmark: _Toc70929971][bookmark: _Toc54730112][bookmark: _Toc55203263][bookmark: _Toc57450247][bookmark: _Toc57450651]5.3.2.5	UPF
In addition to the functions defined in TS 23.501 [5], The the UPF performs the following functions to support MBS:
-	Interacting with SMF for receiving multicast data from MB-UPF for 5GC Individual MBS traffic delivery method.
-	Delivering multicast data to UEs via PDU Session for 5GC Individual MBS traffic delivery method.
NOTE:	UPF and MB-UPF may be co-located or deployed separately.
[bookmark: _Toc70929972][bookmark: _Toc70079027][bookmark: _Toc66391735][bookmark: _Toc54730113][bookmark: _Toc55203264][bookmark: _Toc57450248][bookmark: _Toc57450652][bookmark: _Toc66391736][bookmark: _Toc70079028][bookmark: _Toc70929973]5.3.2.6	AMF
In addition to the functions defined in TS 23.501 [5], The the AMF performs the following functions to support MBS:
-	Signalling with NG-RAN and MB-SMF for MBS Session management.
-	Selection of NG-RANs for notification of multicast session activation toward UEs in CM-IDLE state.
-	Selection of NG-RANs for broadcast.
-	Signalling with NG-RAN for NG-RAN MBS capability, or.
-	May be configured with NG-RAN MBS capability.
[bookmark: _Toc54730114][bookmark: _Toc55203265][bookmark: _Toc57450249][bookmark: _Toc57450653][bookmark: _Toc66391737][bookmark: _Toc70079029][bookmark: _Toc70929974]5.3.2.7	NG-RAN
In addition to the functions defined in TS 23.501 [5], The the NG-RAN performs the following functions to support MBS:
-	Management of MBS QoS flows via N2.
-	Delivery of MBS data packets from 5GC shared for multiple UEs over radio using PTM or PTP.
-	Configuration of UE for MBS QoS flow reception at AS layer.
-	Control switching between PTM and PTP delivery per UE.
-	Support for multicast sessions continuity during Xn Handover and N2 Handover.
-	Support notification of multicast session activation over radio toward UEs in CM-IDLE state and CM-CONNECTED with RRC Inactive state.
-	May report the MBS capability to AMF in NGAP setup procedure defined in TS 38.413 [15].
[bookmark: _Toc54730115][bookmark: _Toc55203266][bookmark: _Toc57450250][bookmark: _Toc57450654][bookmark: _Toc66391738][bookmark: _Toc70079030][bookmark: _Toc70929975]5.3.2.8	UE
In addition to the functions defined in TS 23.501 [5], The the UE may perform the following functions to support MBS:
-	Reception of multicast data using PTM/PTP.
-	Reception of multicast and broadcast data using PTM.	Comment by NF clarification: Duplicated description.
-	Handling of incoming MBS QoS flows.
-	Support of signalling for joining and leaving multicast MBS session.
-	MBS resource management support at AS layer.
-	Reception of notification in CM-IDLE state and CM-CONNECTED with RRC Inactive state for multicast data transmission.
[bookmark: _Toc54730116][bookmark: _Toc55203267][bookmark: _Toc57450251][bookmark: _Toc57450655][bookmark: _Toc66391739][bookmark: _Toc70079031][bookmark: _Toc70929976]5.3.2.9	AF
The AF performs the following functions to support MBS:
-	Requesting multicast or broadcast service from the 5GC by providing service information including QoS requirement to 5GC.
-	Instructing MBS session operation towards 5GC if needed.
-	Interacting with NEF for MBS related service exposure.
[bookmark: _Toc66391740][bookmark: _Toc70079032][bookmark: _Toc70929977]5.3.2.10	NEF
In addition to the functions defined in TS 23.501 [5], The the NEF performs the following functions to support MBS:
-	Providing an interface to AFs for MBS procedures including service provisioning, MBS session and QoS management.
-	Interacting with AF and NFs in 5GC, e.g., MB-SMF for MBS session operations, determination of transport parameters, and session transport.	Comment by NF clarification: e.g., NRF
-	Selection of serving MB-SMF for an MBS Session.
[bookmark: _Toc54730118][bookmark: _Toc55203269][bookmark: _Toc57450253][bookmark: _Toc57450657][bookmark: _Toc66391741][bookmark: _Toc70079033][bookmark: _Toc70929978]5.3.2.11	MBSF
The MBSF performs the following functions to support MBS:
-	Service level functionality to support MBS, and interworking with LTE MBMS
-	Interacting with AF and MB-SMF for MBS session operations, determination of transport parameters, and session transport.
-	Selection of serving MB-SMF for an MBS Session.
-	Controlling MBSTF if the MBSTF is used.
-	Determination of sender IP multicast address for the MBS session if IP multicast address is sourced by MBSTF.
NOTE:	MBSF functionality related to service and MBS data handling (e.g. encoding) is to be determined with SA WG4.
5.3.2.12	MBSTF
The MBSTF performs the following functions to support MBS if deployed:
-	Media anchor for MBS data traffic if needed.
-	Sourcing of IP Multicast if needed.
-	Generic packet transport functionalities available to any IP multicast enabled application such as framing, multiple flows, packet FEC (encoding).
-	Multicast/broadcast delivery of input files as objects or object flows.
NOTE:	MBSTF functionality related to MBS data handling (e.g. encoding) is to be determined with SA4.
[bookmark: _Toc70929979][bookmark: _Toc70079034][bookmark: _Toc66391742][bookmark: _Toc55203271][bookmark: _Toc54730120][bookmark: _Toc57450659][bookmark: _Toc57450255]5.3.2.13	UDM
In addition to the functions defined in TS 23.501 [5], The the UDM performs the following functions to support MBS:
-	Support management of subscription for authorization for multicast MBS sessions.
[bookmark: _Toc70929980][bookmark: _Toc70079035][bookmark: _Toc66391743]5.3.2.14	UDR
In addition to the functions defined in TS 23.501 [5], The the UDR performs the following functions to support MBS if deployed:
-	Support management of UE authorization information for multicast MBS session.	Comment by NF clarification: Based on the discussion of this meeting.
-	Support management of policy information for multicast or broadcast MBS session 
5.3.2.15	NRF
In addition to the functions defined in TS 23.501 [5], The the NRF performs the following functions to support MBS:
-	Support management of MB-SMF information serving multicast MBS sessions, including s.
-	Supports discovery of MB-SMF by considering the MBS Session ID.
-	Maintains the NF profile of MB-SMFs and their corresponding MBS Session IDs.
* * * * First change * * * *
6.3.2	Mobility of Broadcast MBS session
The UE receives the same Broadcast MBS service in the target NG-RAN if the same MBS session is established with 5GC Shared MBS traffic delivery method in the target NG-RAN node.
NOTE:	When the UE moves out the Broadcast MBS service area, how the UE get the same content via application level is out scope of 3GPPthis specification. 
* * * * First change * * * *
[bookmark: _Toc66391749][bookmark: _Toc70079041][bookmark: _Toc70929986]6.5	Identifiers
[bookmark: _Toc59095610][bookmark: _Toc51769258][bookmark: _Toc47342557][bookmark: _Toc45183715][bookmark: _Toc36187811][bookmark: _Toc27846680][bookmark: _Toc20149881][bookmark: _Toc66391750][bookmark: _Toc70079042][bookmark: _Toc70929987]6.5.1	MBS Session ID
The MBS session ID is used to identify a Multicast/Broadcast MBS Multicast/Broadcast Session throughout the 5G system transport on external interface towards AF and between AF and UE, and towards the UE.
MBS Session ID may have the following types:
-	TMGI (for MBS broadcast and MBS multicast MBS Session);
-	source specific IP multicast address (for MBS multicast MBS Session).
If an multicast MBS multicast session is provided within an SNPN, the MBS multicast MBS session can still be identified by a (globally unique) source specific IP multicast address or TMGI. In 5GS internal signalling the PLMN ID, included in TMGI, is complemented with the NID to identify an SNPN.
Source specific IP multicast address or TMGI may be used as MBS Session ID in NAS messages exchange between a UE and a CN when the UE requests to join/leave a multicast session. 
For MBS multicast MBS sessions that the UE joined with a source specific IP multicast address, a TMGI is also allocated by 5GC and is sent to the UE and used in other signalling messages between RAN, CN and UE. Details see clause 7.2.1.3.
The UE shall be able to obtain at least one MBS Session ID via MBS service announcement.
For MBS multicast MBS Session, a source specific IP multicast address can be assigned by 5GC or an external network.
[bookmark: _Toc66391751][bookmark: _Toc70079043][bookmark: _Toc70929988]6.5.2	Temporary Mobile Group Identity
TMGI (Temporary Mobile Group Identity) is defined in TS 23.003 [12] and is used to be able to identify a broadcast MBS Session or a multicast MBS Session.
In SNPN (Stand-alone Non-Public Network), TMGI is used together with NID (Network Identifier) in TS 23.003 [12] together identify an MBS Session.
6.5.3	Source Specific IP Multicast Address
The source specific IP multicast address is used to identify an MBS Multicast MBS Session and consists of two IP addresses, one is an IP unicast address used as source address in IP packets for identifying the source of the multicast service (e.g. AF/AS), the other is an IP multicast address used as destination address in related IP packets for identifying a multicast communication service associated with the source. 
* * * * Third change * * * *
[bookmark: _Toc66391752][bookmark: _Toc70079044][bookmark: _Toc70929989]6.6	QoS Handling for Multicast and Broadcast services
For MBS services, the network shall support QoS control per MBS session.
The 5G QoS model and parameters as defined in TS 23.501 [5] clause 5.7 also apply to MBS multicast/broadcast communication services with the following differences:
-	Reflective QoS is not applicable;
-	Wireline access network specific 5G QoS parameters do not apply to MBS services;
-	Alternative QoS Profile is not applicable;
-	QoS Notification Control is not applicable;
-	UE -AMBR is not applicable;
NOTE 1:	For multicast communication service, the UE-AMBR applies for associated PDU Session. 
-	Session-AMBR if provided is enforced at MB-UPF but not communicated to NG-RAN.
NOTE 2:	Whether Session-AMBR is required in addition to the MBS service data flow bit rate is determined by operator policy and/or agreement with the service provider.
-	For broadcast MBS sessionservices, the QoS rule and associated QoS Flow level QoS parameters are not provided to UE.
The network shall support one or multiple QoS flows, which can be either GBR or non-GBR, for an MBS session.
If 5GC Individual MBS traffic delivery method is used to deliver multicast data packets, the network may use dedicated QoS Flows for multicast data packets in a PDU session.
NOTE 23:	When there is a need to apply 5GC individual MBS traffic delivery, the Session Session-AMBR of the associated PDU Session used for individual delivery can be configured with a sufficiently high value to cater for MBS Session-AMBR.
Editor´s Note: Whether any policy control at the SMF for individual delivery QoS flows is required is FFS.	Comment by User: This part is expected to be resolved in other document. 
The MB-SMF may obtain MBS QoS information for multicast and broadcast MBS session in different ways depending on the deployment and use cases. 
If dynamic PCC is deployed:
Editor’s note: The following description depends on the ongoing PCF discussion and needs revisit.
· When an MBS session is started, the MB-SMF is provided with service requirements including QoS information. The AF (directly or via the NEF) may provide MBS session description including possible QoS requirements to the MBSF (if MBSF is used) or to the PCF (if MBSF is not used). If the MBSF is used and the MBSF receives service description from the AF (or via the NEF) e.g. in the form of Service Description Protocol (SDP), the MBSF can derive the related QoS requirements (e.g. consider support for FEC, MBS media transcoding) and subsequently the MBSF provides the new MBS session description including possible QoS requirements to the PCF. The PCF receives the MBS QoS requirements from the AF or from the MBSF, and the PCF provides the 5G MBS policy rules to the MB-SMF. The MB-SMF determines the QoS profiles and QoS for N4 rules for the MBS session with QoS parameters of the MBS QoS flows, and provides related information to the RAN and the MB-UPF respectively.
If dynamic PCC is not deployed:
· When an MBS session is started, the MB-SMF is provided with service requirements including QoS information. If MBSF is not used, the service requirement is provided to the MB-SMF by the AF (directly or via the NEF). If the MBSF is used, the MBSF receives request from the AF (or via the NEF) and decides the related QoS requirements (e.g. considering support for FEC) and provides them to the MB-SMF. The MB-SMF determines the QoS profiles and QoS for N4 rules for the MBS session with QoS parameters of the MBS QoS flows, and provides related information to the RAN and the MB-UPF respectively.
NOTE 4: What information is included in the request from AF to MBSF requires collaboration with SA4.
* * * * First change * * * *
6.7	User plane management
The MB-UPF acts as the MBS Session Anchor of an MBS session, and if the MBSTF is involved in the MBS session, then the MBSTF acts as the media anchor of the MBS traffic. The MB-UPF receives only one copy of MBS data packets from AF or MBSTF.
The user plane between MBSTF and MB-UPF, or between MB-UPF and AF, may use either multicast transport or unicast tunnel for the MBS session (depending on application and capabilities of control interface). If the transport network does not support multicast transport, the user plane uses unicast tunnel for the MBS Session. The user plane between MBSTF and AF may use unicast tunnel, multicast transport or other means (e.g., HTTP download from external CDN). Unicast tunnel is used for the MBS Session, after receiving the downlink MBS data, the MB-UPF forwards the downlink MBS data without the outer IP header and tunnel header information.
The user plane from the MB-UPF to NG-RAN (for 5GC shared MBS traffic delivery) and the user plane from MB-UPF to UPFs (for 5GC individual MBS traffic delivery) may use multicast transport via a common GTP-U tunnel per MBS session, or use unicast transport via separate GTP-U tunnels at NG-RAN or at UPF per MBS session. If the user plane uses unicast transport, the transport layer destination is the IP address of the NG-RAN or UPF, each NG-RAN or UPF allocates the tunnel separately and multiple GTP-U tunnels are used for the MBS Session. If the user plane uses multicast transport, a common GTP-U tunnel is used for both RAN and UPF nodes, the GTP-U tunnel is identified by a common tunnel ID and an IP multicast address as the transport layer destination, both assigned by 5GC.
The above is depicted in Figure 6.7‑1.


Figure 6.7‑1: Example scenario for Schematic showing user plane data transmission
The MB-SMF configures the MB-UPF to receive packets related to an MBS session on the basis of N4 session management defined in TS 23.501 [5].
For 5GC shared MBS traffic delivery, if unicast transport over N3mb applies, the MB-SMF configures MB-UPF to replicate the received MBS packets and forward them towards multiple RAN nodes via separate GTP tunnel. For 5GC shared MBS traffic delivery, if multicast transport over N3mb applies, the MB-SMF configures the MB-UPF to replicate the received MBS data and forwards the data via a single GTP tunnel.
For 5GC individual MBS traffic delivery, the MBS data received by the MB-UPF is replicated towards the UPF(s) where 5GC individual MBS traffic delivery is performed in the following way: 
-	The MB-SMF configures the MB-UPF to receive packets related to an MBS session, to replicate those packets and forward them towards multiple UPFs via GTP tunnels if unicast transport over N19mb is applied, or via a single GTP tunnel if multicast transport over N19mb is applied. 
-	The SMF(s) configures the UPF to receive packets related to a multicast session from an MB-UPF over N19mb, to replicate those packets and to forward them in multiple PDU sessions. 
Traffic replication and forwarding for an MBS session is realized by using for each MBS session an (MB-)UPF internal interface ("MBS internal") and a two-step detection and forwarding process. In the first step, the packets received from a single data source are forwarded by the (MB-)UPF to the (MB-)UPF internal interface (i.e. Destination Interface set to "MBS internal" and MBS session ID indicated as Network instance in an FAR). In the second step, PDRs installed at the (MB-)UPF internal interface (i.e. Source Interface set to "MBS internal" and MBS session ID indicated as Network instance) detect the packets and forward them to the respective outgoing interface.
Editor’s note: 	Whether a two-step approach for 5G VN group is needed thus whether new source/destination source types are needed for MBS traffic is FFS.
* * * * First change * * * *
[bookmark: _Toc66391755][bookmark: _Toc70079047][bookmark: _Toc70929992]6.9	MBS Session and Service Context
[bookmark: _Toc45192978][bookmark: _Toc36191888][bookmark: _Toc27894818][bookmark: _Toc20204130]6.9.1	MBS Session/Service Context
The MBS Session Context contains all information describing a particular MBS session in the 5GS and is created in each node involved in the delivery of the MBS data.
The content of the MBS Multicast MBS Session Context is described in Table 6.9.1-1.
Editor’s note: Whether AMF needs to keep MBS Session Context is FFS.	Comment by MBS Session clarification: This is related to the other topic. 
[bookmark: _Ref36867984]Table 6.9.1-1: Multicast MBS Session context
	Parameter
	Description
	NG-RAN
	MB-SMF
	SMF	Comment by User2: Swap the two columns
	MB-SMF

	State
	State of MBS session ('Active multicast session' or 'Inactive multicast session' or 'Configured multicast session')
	X
(note 2)
	X
	X
(note 2)
	X

	SSM (source specific IP multicast address)
	IP multicast address identifying the MBS session.
	
	X
(note 1)
	X
(note 1)
	X
(note 1)

	TMGI
	Temporary Mobile Group Identity allocated to the MBS Session.
	X
	X
	x
	X

	Area Session Identifier
	Used for MBS session with location dependent content. When present, the Area Session Identifier together with the TMGI uniquely identify the MBS Session in a specific MBS service area.
	X
(note 1)
	X
(note 1)
	X
(note 1)
	X
(note 1)

	MB-SMF
	The MB-SMF that handles the MBS session.
	X
	
	X
	

	QoS information
	QoS information of the MBS session.
	X
	X
	X
	X

	MBS Service Area
	Area over which the MBS session data is distributed.
	X
(note 1)
	X
(note 1)
	X
(note 1)
	X
(note 1)

	AMF
	The AMF(s) which are selected for the MBS session
	
	X
	
	X

	SMF
	The SMF(s) that manages the associated PDU session.
	
	
	
	X

	UE ID
	ID identifying the UE that successfully join the Multicast MBS Session. For NG-RAN it is NGAP UE ID and for SMF it is SUPI. 
	X
(note 3)
	
	X
(note 3)
	

	IP multicast and source address for data distribution
	IP addresses identifying the SSM user plane transport for shared delivery between MB-UPF and NG-RAN and for individual delivery between MB-UPF and UPF when the IP multicast transport is used.
	X (note 1)
	X (note 1)
	X
(note 1) 
	X (note 1)

	IP address for distribution
	The IP addresses and TEID of NG-RAN used for the user plane between NG-RAN and MB-UPF and between MB-UPF and UPF when Point to Point tunnel is used.
	X (note 1)
	X (note 1)
	X
(note 1) 
	X (note 1)

	TEID for data distribution
	The tunnel ID used for receiving the multicast data for shared delivery by NG-RAN and for individual delivery by UPF
	X
	X
	X
	X

	NOTE 1:	It is an optional parameter.
NOTE 2:	The value 'Configured multicast session' is not applicable for NG-RAN and SMF.
NOTE 3: 	the UE ID is available within the UE Context which contains the MBS information.



In Broadcast MBMS modeFor broadcast MBS session, an MBS Session Context is created in the NG-RAN, AMF, MB-SMF and MBSF as a result of the MBS Session Start procedure, see clause 7.3.1.
The content of the Broadcast MBS Session Context is described in Table 6.9.1-2.
Table 6.9.1-2: Broadcast MBS Session context
	Parameter
	Description
	NG-RAN
	AMF
	MB-SMF

	TMGI
	Temporary Mobile Group Identity allocated to the MBS Session.
	X
	X
	X

	Area Session Identifier 
	Used for MBS session with location dependent content. When present, the Area Session Identifier together with the TMGI uniquely identify the MBS Session in a specific MBS service area.
	X
(note 1)
	X
(note 1)
	X
(note 1)

	AMF
	The AMF(s) which are selected for the MBS session
	
	
	X

	QoS information
	QoS information for the MBS Session, including the QoS parameters of QoS flows.
	X
	
	X

	MBS Service Area
	Area over which the MBS session data is distributed.
	X
	X
	X

	NG-RAN Node ID(s)
	NG-RAN nodes which are selected for the broadcast session
	
	X
	

	IP multicast address for data distribution 
	IP addresses identifying the user plane transport used for shared delivery between MB-UPF and NG-RAN when the IP multicast transport is used.
	X
(note 1)
	
	X
(note 1)

	NG-RAN IP Address for data distribution
	The IP address of NG-RAN used for the user plane between NG-RAN and MB-UPF when Point to Point tunnel is used.
	X
(note 1)
	
	X
(note 1)

	TEID for data distribution
	The tunnel ID used for receiving the broadcast data for shared delivery by NG-RAN
	X
	
	X

	List of cell ID(s)
	Cell(s) for which the MBS service may be distributed.
	X
	
	X

	NOTE 1:	It is an optional parameter.




* * * * First change * * * *
[bookmark: _Toc70079048][bookmark: _Toc70929993]6.10	Policy control for Multicast and Broadcast services
The policy and charging control framework as defined in TS 23.503 [7] applies to Multicast and Broadcast services in the following aspects:
-	MBS Session binding: MBS Session binding is the association of an AF Session information to one and only one MBS Session. The PCF shall perform the session binding based on the MBS Session ID, i.e. TMGI or source specific IP multicast address.
-	QoS Flow binding: For an MBS Session, QoS Flow binding is the association of a PCC rule to a QoS Flow within an MBS Session. The MB-SMF performs QoS Flow binding for an MBS Session in the same way as the SMF for a PDU Session.
Editor's note:	It is FFS whether any other aspects or differences compared to existing PCC framework are required for MBS policy control. 
* * * * First change * * * *
[bookmark: _Toc66391759][bookmark: _Toc70079055][bookmark: _Toc70930000]7.1.2	MB-SMF discovery and selection for multicast/broadcast session
To facilitate the MB-SMF discovery/selection for one multicast/broadcast MBS session, the following mechanism is used:
-	The MB-SMF registers its capability related to multicast/broadcast session management (e.g. S-NSSAI(s) and the associated NSI ID(s) (if available), DNN(s), TMGI range, service area) as part of its profile to the NRF by invoking Nnrf_NFManagement_NFRegister. In addition, when an multicast session is configured, and the MBS session ID is not yet included in the MB-SMF profile, the MB-SMF updates its profile towards the NRF with the MB Session ID (i.e. TMGI or source specific IP multicast address).
[bookmark: _Hlk69178378]-	When the UE joins the multicast MBS session via PDU session modification procedures, the SMF serving the PDU session invokes the Nnrf_NFDiscovery_Request Request including the multicast MBS session ID for multicast provided by the UE and optionally other information, i.e. the S-NSSAI and the associated NSI ID (if available), DNN, etc., to query the NRF for MB-SMF information. Based on the MBS session ID and other information for query, the NRF decides whether an MB-SMF serving the MBS session exists. If so, the NRF provides in Nnrf_NFDiscovery_Request Response the information of the MB-SMF currently serving the MBS session. The SMF serving the PDU session selects the MB-SMF currently serving the multicast MBS session, based on the MB-SMF information provided by the NRF. For local MBS services, the SMF takes MB-SMF service area, UE location into account when selecting the MB-SMF. If no MB-SMF serving the multicast session exists, the NRF provides MB-SMF profiles based on the other query information.	Comment by MB-SMF discovery clarification: The name of service operation is Nnrf_NFDiscovery_Request 
And the request/response is over that.
-	When the multicast MBS session context is deleted from the MB-SMF, e.g. due to MBS session release, the MB-SMF updates its profile towards the NRF, i.e., removing the MBS session ID which is no longer served by the MB-SMF.
-	During MBS session configuration information provisioning procedures defined in clause 7.1.1.1, unless the MB-SMF information is available by other means, e.g. locally configured in the NEF/MBSF/AF, the NEF/MBSF/AF queries the NRF with information of the multicast/broadcast session (e.g. S-NSSAI(s) and the associated NSI ID(s) (if available), DNN(s)), and selects the MB-SMF(s) based on the MB-SMF information provided by the NRF. For local MBS services, the NEF/MBSF/AF takes MB-SMF service area into account when selecting the MB-SMF(s). 
* * * * First change * * * *
[bookmark: _Toc70930030]7.3.5	MBS Session Delivery Status Indication for Broadcast
The MBS Session Delivery Status Indication for broadcast is used by the MB-SMF to notify the AF/AS of conditions affecting the delivery of the MBS session (e.g. MBS session resources activated, MBS session resources terminated, etc.). The occurrence of the indicated condition may have been detected at the MB-SMF or may have been reported to the MB-SMF by other entities involved in the MBS session delivery.


Figure 7.3.5-1: MBS Session Delivery Status Indication for Broadcast
1.	The external AF subscribes event for delivery status towards the NEF, and the NEF subscribes corresponding event towards the MB-SMF (step 1a), or the legacy AS request status report towards the MBSF, and the MBSF subscribes event for delivery status towards the MB-SMF (step 1b), or the internal AF subscribes event for delivery status towards the MB-SMF(step 1c).
	For the message that the legacy AS sending request towards the MBSF, see clause 5.1.2.5 of TS 23.468 [10].
2.	The MB-SMF notifies the TMGI and the event towards the NEF, and the NEF notifies the TMGI and corresponding event towards the external AF (step 2a), or the MB-SMF notifies the TMGI and the event towards the MBSF, and the MBSF sends Delivery Status Indication to legacy AS with the TMGI and the corresponding event (step 2b), or the MB-SMF notifies the TMGI and the event towards the internal AF (step 2c).
Editor's note:	Whether more events are needed in the delivery status notification are FFS.
* * * * End of changes * * * *
[bookmark: _Toc66391772][bookmark: _Toc70079087][bookmark: _Toc70930032]8	Control and user plane protocol stacks
[bookmark: _Toc66391773][bookmark: _Toc70079088][bookmark: _Toc70930033]8.1	Control plane for Multicast and Broadcast services
The control plane protocol stacks for Multicast and Broadcast service are same with the control plane protocol stack defined in the 23.501 [5] clause 8.2.
[bookmark: _Toc66391774][bookmark: _Toc70079089][bookmark: _Toc70930034]8.2	User plane for Multicast and Broadcast services
The User plane protocol stack for PDU session which handles the multicast operation is same with the PDU session user plane Protocol Stack defined in the 23.501 [5] clause 8.3.1.
Application
IP (multicast)/UDP
5G-AN Protocol Layers
UE
NG-RAN
MB-UPF
5G-AN Protocol Layers
Relay
GTP-U
UDP/IP
L2
L1
GTP-U
UDP/IP
L2
L1
N3mb
N6mb

Figure 8.2-1: User Plane Protocol Stack for MBS session
The figure 8.2-1 is the user plane protocol stack for the MBS session.
-	5G-AN Protocol Layers: This set of protocols/layers depends on the AN:
-	in this release, the 5G-AN is a 3GPP NR, these protocols/layers are defined in TS 38.401. The radio protocol between the UE and the 5G-AN node (gNodeB) is specified in TS 38.300 [9].
Editor's Note:	The User Plane Protocol Stack with MBSTF involved is FFS.
Application
IP (multicast)/UDP
5G-AN Protocol Layers
UE
NG-RAN
MB-UPF
5G-AN Protocol Layers
Relay
GTP-U
UDP/IP
L2
L1
GTP-U
UDP/IP
L2
L1
N3mb
Nmb9
MBSTF
Relay
Nmb9 stack
Nmb9 stack

Figure 8.2-2: User Plane Protocol Stack for MBS session with MBSTF.
The figure 8.2-2 is the user plane protocol stack for the MBS session with MBSTF.
NOTE 1:	Nmb9 stack accommodate similar functionalities as N6mb, see clause 6.7. 
NOTE 2:	MBSTF may add extra information to the Application layer (e.g., information related to FLUTE), which is service layer related and will be defined by SA4.
* * * * End of changes * * * *

Annex X (informative):
Service levels for multicast communication service
The following service levels for the multicast communication service are defined:
NOTE 1:	Transport Only mode and Full-Service mode of operation as defined in TS 23.246 [8] differ from the service levels defined here.
-	Basic service level. The following requirements are defined:
-	Media transported transparently through the 5GS.
-	Interactions between UE and network for receiving the multicast communication service.
-	Packet distribution from the 5GS ingress to NG-RAN node(s).
-	Data delivery from NG-RAN node(s) to the UE.
-	Enhanced service level, with additional requirements on top of basic service level. Different requirements out of the set below may be necessary to address each use case:
-	Local MBS service.
-	User authentication and authorization for multicast session.
NOTE 2:	User authentication and authorization is an optional feature in  5GS.
-	Explicit configuration of multicast session by AF, including group member information.
-	Enhanced QoS support. E.g., Data of different MBS sessions may be served with different QoS over 5GS.

* * * * End of changes * * * *
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Principles of multicast and broadcast communication
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Multicast and Broadcast Service (MBS) 


is a �
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NOTE 3:
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informative, 
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it would be better to move this part to Annex.
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Cl


arification:
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it is also proposed to modify the description, e.g., for Basic


 


service level, "Request to�" is the UE 
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