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Abstract: Discuss and propose a solution on Key Issue#4 Group Message Delivery
1. Discussion
In TR 23.700-47 v0.1.0, Key Issue #4 has been agreed as below:
In previous Releases, group-based enhancements were introduced to enable an optimised handling of groups of UEs/subscriptions. In clause 5.5 of TS 23.682 [6], the group message delivery is specified via MB2 and xMB interfaces over eMBMS. This key issue will study whether and how to support Group Message Delivery over MBS for feature parity.
For this key issue, the following aspects will be studied:
-	Whether and how to enhance the MBS functionality to provide a similar group message delivery as available in eMBMS.
-	Whether group message delivery applies to MBS broadcast, MBS multicast, or both.
-	Whether and how to provide a unified group message delivery applicable to both 5GS using MBS and EPS using eMBMS.
NOTE 1:	Collaboration with SA4 is needed.
NOTE 2:	Control plane cell broadcast is not included.

According to TS 23.682, group message delivery via MBMS is supported. In eMBMS, only broadcast is applicable.
[Proposal-1] For feature parity, it is proposed to support group message delivery via MBS. And group message delivery applies to MBS broadcast.

According to clause 5.5.1 of TS 23.682, it is SCEF that enables the group message delivery for SCS/AS. The group message can be delivered via MBMS or via unicast MT NIDD. In 5GS, there is feature parity for unicast MT NIDD by means of NEF exposing NIDD APIs, while there is no feature parity for group message delivery via MBS.
[Proposal-2] It is proposed to enhance the NEF in the similar way as SCEF for the group message delivery via MBS.

In eMBMS delivery, File Delivery method can benefit from Application Layer Forward Error Correction (AL-FEC), which offers a reliable content delivery mechanism with some overhead (repair packets). Such reliability is essential for group message delivery. According to clause 5.5.1 of TS 23.682, File Delivery is utilized for the group message delivery via MBMS.
In TS 26.502, among MBS User Services distribution methods, Object Distribution Method offer the same functionality as the File delivery in eMBMS.
[Proposal-3] It is proposed to utilize the Object Distribution Method for group message delivery via MBS, which is equivalent to the File delivery for group message delivery via MBMS, with AL-FEC applied.

2. Proposal
It is proposed to capture the following changes in TR 23.700-47.
* * * * First change * * * *
[bookmark: _Toc97289418]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G system; Stage 2".
[4]	3GPP TS 23.247: "Architectural enhancements for 5G multicast-broadcast services; Stage 2".
[5]	3GPP TR 26.850: "MBMS for Internet of Things (IoT)".
[6]	3GPP TS 23.682: "Architecture enhancements to facilitate communications with packet data networks and applications".
[x]	3GPP TS 26.502: "5G multicast-broadcast services; User Service architecture".

[bookmark: _Toc517082226]* * * * Second change * * * *
[bookmark: _Toc22214907][bookmark: _Toc23254040][bookmark: _Toc97289435]6.0	Mapping of Solutions to Key Issues
Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of Solutions to Key Issues
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* * * * Third change (ALL TEXT ARE NEW) * * * *

[bookmark: _Toc500949097][bookmark: _Toc22214908][bookmark: _Toc23254041][bookmark: _Toc93582960]6.X	Solution #X: Group Message Delivery
[bookmark: _Toc92370824][bookmark: _Toc93582961][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042]6.X.1	Introduction
This solution addresses the following aspect in Key Issue #4: Whether and how to enhance the MBS functionality to provide a similar group message delivery as available in eMBMS.
[bookmark: _Toc93582962]6.X.2	Functional description
[bookmark: _Toc500949101][bookmark: _Toc22214910]This solution describes a NEF-based group message delivery via MBS method, which is comparable to the SCEF-based group message delivery via MBMS.
This solution utilizes the Object Delivery Method in MBSTF specified in TS 26.502 [x] for the group message delivery via MBS. The Object Delivery Method in MBSTF is equivalent to the File Delivery Method in eMBMS. The Object Delivery Method can benefit from Application Layer Forward Error Correction (AL-FEC) to achieve the reliable delivery, which is essential for group message delivery. 
The NEF is responsible to handle Group Message Delivery request from the AF. It transforms the group message into a file and determine the meta data information of the file. In control plane, it performs Application Service Provisioning including MBS User Service creation and MBS User Data Ingest Session creation, which triggers the MBS session creation and MBS session start for broadcast towards 5GC and NR. In user plane, it is responsible for ingesting the file to the MBSTF, so that MBSTF can deliver the file to UE via 5GC shared traffic delivery and NR broadcast.

[bookmark: _Toc23254043][bookmark: _Toc93582963]6.X.3	Procedures
[bookmark: _Toc68074940][bookmark: _Toc57449893][bookmark: _Toc55202917][bookmark: _Toc54729767][bookmark: _Toc50467018][bookmark: _Toc50192873][bookmark: _Toc43733122][bookmark: _Toc43297424][bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911]6.X.3.1	General
NOTE:	The message names in the procedures below are descriptive. It is assumed that the names are updated with corresponding SBI based names where applicable during the normative phase.
6.X.3.2	Group Message Delivery via MBS Broadcast


Figure 6.X.3.2-1: Group Message Delivery via MBS Broadcast. 
NOTE: In the procedures referred to the TS 26.502 [x], the NEF is the MBS Application Provider.
1. The AF sends Group Message Request to the NEF, containing the Group Message Payload, MBS service area, Group Message Delivery Start Time, Stop Time.
Editor's note: The other parameters in Group Message Request is FFS.
2. The NEF checks authorization of AF. If geographical area information or civic address information was provided by the AF as MBS service area, the NEF translates the MBS service area to Cell ID list or TAI list.
NOTE 1: The NEF is mandated for group message delivery.
3. The NEF transforms the group message payload into a file, and determines the meta data information of the file (e.g. File URL, etc.).
If Application Service Provisioning hasn’t been performed, step 4 to step 8 needs to be executed. Otherwise, they can be skipped.
4. The NEF performs Application Service Provisioning towards the MBSF as specified in step 1 in clause 5.2 of TS 26.502 [x], which including invoking Nmbsf_MBSUserService_Create and Nmbsf_MBSUserDataIngestSession_Create on the MBSF.
· The Target service area is set to MBS Service Area.
· The Distribution method is set to Object Distribution Method which is used for file delivery.
· The Distribution Operating Mode is set to File or Carousel depends on the decision of the NEF. 
· The Object acquisition method is set to Push or Pull depends on the decision of the NEF.
5. The MBSF performs MBS Session Creation as specified in clause 7.1.1.2 or clause 7.1.1.3 of TS 23.247 [4].
6. The MBSF performs Distribution Session Provisioning as specified in step 2 in clause 5.2 of TS 26.502 [x]. The MBSF invokes Nmbstf_MBSDistributionSession_Create on the MBSTF, passing the parameters of the MBS Distribution Session received in step 4 to the MBSTF.
7. The MB-SMF initiates the MBS Session Start for Broadcast procedure as specified in step 2 to step 9 in clause 7.3.1 of TS 23.247 [4].
8. If the MBSF performs the service announcement, it initiates the MBS User Service Announcement as specified in step 34 in clause 5.2 of TS 26.502 [x]. The application may receive the appropriate information through the MBS-6 API from the MBS Client (see TS 26.502 [x]). If the AF performs the service announcement, MBSF sends the service announcement information including the determined file meta data to the NEF which act as AF.
Editor's note: How MBSF sends the service announcement information to the NEF which act as AF, depends on TS 26.502 defined by SA4.
9. The NEF sends Group Message Response to the AF. If the AF performs the service announcement, Tthe service announcement information containing the file meta data can be optionally included in the Group Message Response optionally.
10. If the AF needs to perform the Service Announcement, the AF sends the application service announcement to the UE as specified in step 3 4 in clause 5.2 of TS 26.502 [x].
11. The NEF performs the User Data Ingestion towards the MBSTF as specified in step 5 in clause 5.2 of TS 26.502 [x]. The NEF may push the file to the MBSTF or let MBSTF pull the file from the NEF.
12. The MBSTF performs packetization and optionally FEC encoding and packetization as specified in clause 4.3.3.2 of TS 26.502 [x].
13. The MBSTF delivers the packets to the MB-UPF to NG-RAN, and NG-RAN broadcast to the UE as specified in step 13 to step 15 in clause 7.3.1 of TS 23.247 [4].
14. Based on the service announcement information received in step 8 or step 10, the UE receives the packets, is required performs FEC decoding to restore the file, and gets the group message from the file, using the MBS Client as specified in clause 4.3.5 of TS 26.502 [x]. The MBS Client can expose the file towards the application in the UE using the MBS-7 API (see TS 26.502 [x]).

6.X.3.3	Modification of previously submitted Group message
Editor's note: It is FFS how the modification of previously submitted group message can be implemented.
[bookmark: _Toc23254044][bookmark: _Toc93582964]6.X.4	Impacts on services, entities and interfaces.
Functional entities defined in clause 5.3.2 of TS 23.247 [4] and clause 6.2 of TS 23.501 [2] are reused exception for the following additions:
NEF:
-	Support group message delivery interface towards AF, and optionally include the service announcement information in the group message delivery response to the AF.
-	Transform the group message into a file and determine the meta data information of the file.
-	Create MBS User Service and MBS User Data Ingest Session to the MBSF.
-	Ingest file to the MBSTF.
Editor's note:	Additional impacts are FFS.

* * * * End change * * * *
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