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[bookmark: _Hlk513714389]This document discusses the support of broadcast communication services and provides an update to solution #5. 
1	Discussion
1.1	Broadcast area
A typical broadcast service offers information dissemination in a geographical area. The geographical area information on the xMB interface is a list of strings. The syntax and semantics of the strings may be either defined by an operator typically as a part of a service level agreement or, for mission critical services, a list of cell identities or MBMS SAIs or both as defined in [TS 26.348]. The MB2 interface allows an application server to provide a list of cells or MBMS service area (i.e. a list of MBMS service area identities) or both. Inside the MBMS system, the area where MBMS session is available and information is disseminated is defined by MBMS service areas and cells as discussed below. In cases when MBMS service area information is not provided over the xMB or MB2 interfaces, MBMS service area information must be derived by BM-SC.
MBMS service areas have been defined for MBMS architecture [TS 23.246] and it consist a list of MBMS service area identities (MBMS SAI) [TS 23.003]. MBMS SAIs are used for two main purposes in the system. In RAN, they are used to defines cells where an MBMS service is provided. A cell is configured with up to 256 MBMS SAIs to which the cell belongs. In the core network, MBMS SAIs are used for routing signalling messages. With the introduction of SC-PTM in Rel-13, the issue of rather small addressing space of MBMS service area identities was identified. MBMS SAI is a value that ranges from 0 to 65,535 (inclusive). Each MBMS SAI identifies a group of cells in a PLMN. If a service is to be provided with a cell-level granularity then availability of the service would be limited to up to 65,535 cells. To overcome this limitation, a cell list may be provided together with MBMS service area (i.e. a list of up to 256 MBMS SAIs). MBMS SAIs are still used for routing in the core network but there is now a possibility to define that only one cell in MBMS SAI should provide an MBMS service. However, there is still the burden of MBMS SAI configuration to ensure correct routing of MBMS signalling messages.
Considering the limitations of MBMS service area and the additional configuration overhead, this solution proposes to use only cell identities to define a broadcast area with tracking areas used for routing service requests to AMFs serving RAN nodes controlling the cells of broadcast area. MSF-C derives tracking area identities (TAI) from the geographical area information. Alternatively, the definition of geographical area information on xMB interface for mission critical services can be changed to allow for provisioning TAIs. If the 5G System should also support the MB2 then this interface should be changed similarly.
Proposal: Tracking areas and cell identities shall be used to define broadcast area associated with a broadcast communication service. If an AF does not provide both then it is the responsibility of MSF (MSF-C) to determine the missing information, e.g. based on local configuration.
1.2	Broadcast Session Management
By the definition, the broadcast communication service is provided to all UEs in geographical area. A broadcast session is clearly characterized by a geographical area where the session is used to provide a broadcast communication service. This is very different from multicast communication service and multicast service area which is dynamically determined by location of UEs that joined a multicast session as shown, for example, in solution #3 (section 6.3). Moreover, the 5G system learns about the group of receiving UEs through UEs joining multicast. These observation lead to the following questions
-	support of the individual MBS traffic delivery method for a broadcast session;
-	switching between PTM and PTP delivery in RAN. 
In theory, if the network can learn UE’s interest in receiving a broadcast communication service via a broadcast session, the network could configure the individual MBS traffic delivery method. However, the case when the individual MBS traffic delivery method would be needed in the context of broadcast session is not clear. We note that the individual MBS traffic delivery is primarily used to support mobility to non-MBS NG RAN nodes with multicast session continuity. Such mobility scenario is not relevant for a broadcast session because a broadcast session is provided in a broadcast area.
Proposal: Only the shared MBS traffic delivery method shall be used for broadcast session.
With the shared MBS traffic delivery, the NG RAN node may use PTM or PTP delivery method over the air. Assuming that broadcast communication service could be used also to serve receive-only UEs in later releases and considering the support of multicast communication services in 5GS which includes the switching between PTM and PTP, SA2 could recommend to RAN WGs that the switching between PTM and PTP is not applicable when NG RAN serves a broadcast session. However, it should be noted that the final decision needs to be taken by RAN WGs.
Proposal: Recommend to RAN WGs that the switching from PTM to PTP is not applicable when NG RAN with a broadcast session.
1.3	Addressing Editor’s Notes
Editor's note:	It is FFS whether (and why) several SMFs need to be involved.
The scenarios when several SMFs would need to be involved in serving one broadcast session are not clear. Therefore, our recommendation that a broadcast session is managed by a single SMF. The support of multiple SFMs can be studied when deployment scenarios where such configuration would be necessary are better known. 
Proposal: Agree that a broadcast session is manged by a single SMF. 
Editor's note:	How an SMF selects an AMF and why such functions are needed is FFS.
Proposal: The SMF discovers the AMF using the NRF services and TAIs provided by the AF as part of broadcast communication service request.
Editor's note:	It is FFS how and when the AF obtains the radio-level identifier of the broadcast service (e.g. TMGI) that is provided to the UE.
Proposal: The broadcast session configuration including necessary radio-level identifier can be provided to the UE as part of SIP signalling, pre-configuration or similar methods.
Editor's note:	It is FFS if this AMF is for that dedicated UE and already selected as per Architecture option 1 via Unicast session establishment, then is it the same AMF for the UE or dedicated AMF for Session Start?
In principle any AMF that has N2 connection with the NG RAN serving the target cells can be selected. However, information such as DNN and NSSAI shall be also considered. This means that any AMF serving the DNN and NSSAI can be used to transfer information between the selected SMF and the NG RAN node. 
Proposal: The AMF for the transfer of broadcast session information between the SFM and the NG RAN serving target cells should be selected based on DNN, NSSAI, and TAIs provided by the AF. The selected AMF may or may not be the serving SMF of UE receiving the broadcast session. 
 Editor's note:	It is FFS if AMF selects the involved RAN nodes and in that case is the AMF dedicated for MBS session?
Proposal: The AMF shall select the involved NG RAN nodes based on the TAI information received from the SMF.
2	Conclusions
This document discussed the issues of broadcast area definition for broadcast communication services and broadcast session management. The following proposals related to these issues are made:
Proposal: Tracking areas and cell identities shall be used to define broadcast area associated with a broadcast communication service. If an AF does not provide both then it is the responsibility of MSF (MSF-C) to determine the missing information, e.g. based on local configuration.
Proposal: Only the shared MBS traffic delivery method shall be used for broadcast session.
Proposal: The switching from PTM to PTP is not applicable for the broadcast session.
The editor’s notes related to solution #5 are proposed to be address as follows:
Proposal: Agree that a broadcast session is manged by a single SMF. 
Proposal: The SMF discovers the AMF using the NRF services and TAIs provided by the AF as part of broadcast communication service request.
Proposal: The broadcast session configuration including necessary radio-level identifier can be provided to the UE as part of SIP signalling, pre-configuration or similar methods.
Proposal: The AMF for the transfer of broadcast session information between the SFM and the NG RAN serving target cells should be selected based on DNN, NSSAI, and TAIs provided by the AF. The selected AMF may or may not be the serving SMF of UE receiving the broadcast session. 
Proposal: The AMF shall select the involved NG RAN nodes based on the TAI information received from the SMF.
More importantly, it is proposed to approve the changes to TR 23.757 presented in this document which reflect the above proposals.

Proposed changes to TR 23.757
[bookmark: _Toc31011443][bookmark: _Toc43297460][bookmark: _Toc43733158][bookmark: _Toc43733398]Table 6.0-1: Mapping of solutions to key issues
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QoS for MC and BC
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BC TV and Radio services
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Local MBS
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MC-UC delivery mode switch
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BC-UC delivery method switch
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IWK with EPC/eMBMS for Public Safety
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6.5	Solution #5: Broadcast Session Start
[bookmark: _Toc31011444][bookmark: _Toc43297461][bookmark: _Toc43733159][bookmark: _Toc43733399]6.5.1	Functional description
This solution addresses key issues 1 and 5 and enhances the existing 5GC architecture to provide broadcast communication services. The 5GC is responsible to manage the broadcast service session based on, e.g., broadcast communication service information from AF. The baseline architecture 1 in clause A.1 is assumed.
NOTE:	For the broadcast session the MSF-C in architecture 1 is require. It can be also be implemented within the NEF.
When the AF requests the 5GS to provide a broadcast communication service, the AF provides to the PCF MSF-C directly or via NEF the broadcast communication service related information, including service identifier, a list of TAIs and a list of NR CGIs which defines broadcast service area, QoS requirement information. The PCF MSF-C derives discovers the involved SMFs using the NRF services to support the requested service based on e.g. the service identifier, service area DNN, slicing information, or SMF capabilities. The PCF MSF-C sends uses the SMF services to create the service broadcast context for the broadcast session start to the involved SMFs withproviding the service identifier, the DNN info, slicing informationthe list of TAIs, the list of NR CGIs, QoS profiles etc. The involved SMF creates broadcast policy association and get authorization for the QoS profile from the PCF. The involved SMF(s) queries the NRF for the AMF type instances to discover the AMFs serving the TAIs from the list of TAIs. The query may include the TAIs received from the MSF-C or the SMF filters the result themselves and select the involved AMF(s). The SMF invokes an AMF service (e.g. non-UE specific N2 information transfer) to send a broadcast session resource setup message including the TAIs to the involved NG RAN nodes. The SMF subscribes for non-UE specific N2 information notifications to receive notification about success or failure of N2 operations. The AMF(s) select the involved NG RAN nodes based on the received TAIs and initiates N2 procedure, BC session resource setup, providing the NG RAN nodes with the TAIs, NR CGIs and QoS flows. The SMF and selects the involved PSA UPF and other UPF(s) according to the service identifier. The involved PSA UPF is configured with the IP multicast address used by MSF-U, QoS Flows and, if unicast N3 tunnelling is used, DL TLN information. The AMF(s) send service session start to the involved RAN node(s) with the service identifier.
Editor's note:	It is FFS whether (and why) several SMFs need to be involved.
Editor's note:	How an SMF selects an AMF and why such functions are needed is FFS.
There is one PSA UPF targeting N6 for one broadcast service, and the PSA UPA is responsible to distribute the broadcast traffic to multiple UPFs or NG RANs within the broadcast service area over N9 or N3 tunnels configured by the SMF(s). The PSA UPF can be configured by multiple SMFs for one broadcast service and each N9 or N3 tunnel can only be configured by one SMF based on local configuration. Taking Figure 6.5.1-1 as an example, SMF1 configures UPF1, RAN1 and corresponding N9-1, N3-1 tunnel, and SMF2 configures UPF2, RAN2 and corresponding N9-2, N3-2 tunnel.
For QoS aspect, the SMF1 and SMF2 obtain the uniform QoS profiles from PCF and provide to the PSA UPF, then the PSA UPF enforces the QoS for the broadcast service.


Figure 6.5.1-1: Multiple SMFs for one broadcast service
[bookmark: _Toc31011445][bookmark: _Toc43297462][bookmark: _Toc43733160][bookmark: _Toc43733400]6.5.2	Procedures



Figure 6.5.2-1: Broadcast Session Start procedure
[bookmark: _Hlk48057508]0.	If a broadcast service is provided in association with a unicast service from a service provider (e.g. GC AS) perspective, the UE reports NR CGI and TAI to the AF.The broadcast service is announced in application layer, the UE receives the broadcast service information from application server.
Editor's note:	It is FFS how and when the AF obtains the radio-level identifier of the broadcast service (e.g. TMGI) that is provided to the UE.
1.	The AF requests the MSF (i.e. MSF-C) directly or via NEF to start one specific MBS Servicebroadcast communication service to PCF or via NEF, providing the MBS assistance information, MBS service identifier, service areaa list of TAIs and a list of NR CGIs or a broadcast area that is mapped to a list of TAIs and a list of NR CGIs by the MSF, service QoS requirements, DNN, NSSAI etc.
2.	The PCF MSF creates the broadcast service and selects broadcast session parameters including BC Session ID and other (e.g. FEC). Then the MSF initiates the start of broadcast session.involved SMF(s) for the MBS service based on the received MBS assistance (MBS service identifier, or service area) and local pre-configuration and the PCF generates the QoS profiles for the MBS service.
3.	The PCF MSF sends BC session service start request response to the involved SMF(s)the AF informing the AF about the determined broadcast session parameters. in step 2, providing the service identifier, service area, DNN information, S-NSSAI information, and QoS profile.

4. 	If the UE is not preconfigured with needed configuration (e.g. USD), the UE is provisioned with the configuration of broadcast session which may be performed using SIP signalling or methods described in [TS 26.346] including announcement over a broadcast session for service announcements.
Editor's note:	More information on radio-level broadcast session identifiers, e.g. TMGIs, to be added in coordination with RAN.
4-5.	If The the MSFSMF(s)  is not preconfigured with the information about the involved SMF, the MSF uses the NRF services to discover the SMF based on provided DNN, NSSAI and SMF’s capabilities stored in the NRF.determines the involved AMF(s) based on the MBS service identifier or service area and local configuration and sends session start request to AMF(s) with MBS identifier, including N2 message (service identifier, QoS parameters) for the MBS service.
Editor's note:	It is FFS if this AMF is for that dedicated UE and already selected as per Architecture option 1 via Unicast session establishment, then is it the same AMF for the UE or dedicated AMF for Session Start?
6.	The MSF requests Nsmf_BCSession_CreateBCContext (IP multicast address, TAIs, NR CGIs, BC Session ID, S-NSSAI, [PCF ID]) service to create broadcast context in the SMF.
-7.	The SMF may establish BC Policy Association and get PCC rules for the BC session which may be identified by multicast IP address.The AMF(s) select involved RAN nodes based on the MBS service identifier and local configuration and establishing context for the MBS service.
Editor's note:	It is FFS if AMF selects the involved RAN nodes and in that case is the AMF dedicated for MBS session?
8.	The SMF invokes the discovery service of NRF and queries for AMF type instances. The SMF may use TAI parameter for filtering.
9.	The NFR returns a search result with the AMF instances.
10.	Depending on the filtering criteria, the SMF may further filter the results and select the AMFs.
11.	The SMF uses the Namf_NonUEN2MessageTransfer (TAIs, N2InfoContainer) service of the AMFs to transfer BC Session Resource Setup Request message to the NG RAN nodes controlling the target cells where the broadcast communication service should be provided.
12.	The SMF subscribes for non-UE specific N2 information notifications to receive notification about success or failure of N2 operations. A new N2InformationClass may be created for broadcast related information.
13.	The AMF selects the involved NG RAN based on the TAIs.
14-15.	The AMF sends BC Session Resource Setup Request (TAIs, NR CGIs, QoS flows) to the NG RAN nodes. If the NG RAN accepts the request, the NG RAN allocates the DL tunnel address information for the MBS serviceBC session and responds to the AMF/SMF.
Editor's note:	More information on possible radio-level announcement of available broadcast service and related radio-level broadcast session identifiers, e.g. TMGIs, to be added in coordination with RAN.
16.	The AMF notifies the SMF about N2 information including n2InfoContainer carrying the BC Session Resource Setup Response.
179.	The SMF establishes N4 session towards with the UPFs, including the DL tunnel address and QoS parameters.
1018.	The SMF notifies the MSF-C about successful setup of broadcast session resources.responds to the PCF the MBS session is established.
191.	The PCF MSF responds notifies to the AF the status of the MBS broadcast communication service is started.
[bookmark: _Toc31011446][bookmark: _Toc43297463][bookmark: _Toc43733161][bookmark: _Toc43733401]6.5.3	Impacts on services, entities and interfaces
In order to support this solution, the involved network entities need to support the following functionality.
PCFMSF:
-	Receives the broadcast communication service information from AF, e.g. service identifier, TAIs and NR CGIs or a service area that can be mapped to TAIs and NR CGIs, DNN, NSSAI, and service requirements.
-	Determines the broadcast area and the involved SMFs for the target broadcast service.
PCF:
-	Determines the policy and QoS profile for the broadcast service.
-	Determines DNN and slicing.
-	Authorization management.
SMF:
-	Receives the broadcast service session information from the PCFMSF, e.g. broadcast service session identifier (BC Session ID), 
-	Establishes broadcast policy association to obtain QoS profile;
-	Determines the involved PSA UPF and other UPFs;
-	Determines the involved AMF(s);
-	Manage the N3/N9 tunnels for the broadcast service.
AMF:
-	Receives Support the broadcast service session information transfer between from the SMF and the NG RAN, e.g. service identifier.
-	Determines the involved RAN nodes for the target broadcast communication service based on TAIs.
PSA UPF:
-	The anchor UPF connects to broadcast service based DNN.
-	Distributes the broadcast traffic to the involved UPFs configured by SMF.
-	Enforce broadcast QoS rule.
NG RAN node:
-	Allocate the N3 tunnel address for the broadcast servicesession.
-	Transmitting broadcast traffic with satisfying the QoS requirements.
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