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1.
Discussion
1.1. Need for a new 5G MBS session ID structure
1.1.1 Limitations of TMGI:

TMGI is defined in TS 23.003 as:

“Temporary Mobile Group Identity (TMGI) is used within MBMS to uniquely identify Multicast and Broadcast bearer services.

TMGI is composed as shown in figure 15.2.1.
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Figure 15.2.1: Structure of TMGI

The TMGI is composed of three parts:

1)
MBMS Service ID consisting of three octets. MBMS Service ID consists of a 6-digit fixed-length hexadecimal number between 000000 and FFFFFF. MBMS Service ID uniquely identifies an MBMS bearer service within a PLMN. The structure of MBMS Service ID for services for Receive only mode is defined in 3GPP TS 24.116 [118].

2)
Mobile Country Code (MCC) consisting of three digits. The MCC identifies uniquely the country of domicile of the BM-SC, except for the MCC value of 901, which does not identify any country and is assigned globally by ITU;

3)
Mobile Network Code (MNC) consisting of two or three digits (depending on the assignment to the PLMN by its national numbering plan administrator). The MNC identifies the PLMN which the BM-SC belongs to, except for the MNC value of 56 when the MCC value is 901, which does not identify any PLMN. For more information on the use of the TMGI, see 3GPP TS 23.246 [52].

Any TMGI with MCC=901 and MNC=56 is used only for services for Receive Only Mode (see TS 23.246 [52] and 3GPP TS 24.116 [118]).”

In total the TMGI can have a size of 44 to 48 bits. 

Analysis:

TMGI clearly identifies a service, but without MBSF, what is activated is a transport level session. 

Also, the TMGI is described in digit notation which is unnecessary. 
Moreover, the name of MBMS service ID contains Multimedia (from MBMS), which we know is not the only scenario for which MBS is intended to be used for. TMGI has been used in LTE MBMS since it was clear we were reusing an existing solution. But in 5G MBS we have the opportunity to change this archaic notation, especially in cases where there is no need for interworking with LTE MBMS. 
It is also not clear why there is a need to make the MBS session identifier globally unique. Especially for Multicast, the UE needs to join via a PLMN, so it does know the PLMN that is establishing the MBS session already. Even for broadcast, the NG-RAN can make notifications in a way that in case of RAN sharing, the list of advertisements, etc, can be per PLMN, and then the MBS session ID go within that list. 
In general, TMGI is an identifier that was defined more than a decade ago with Multimedia in mind, and we have an opportunity to define a new identifier that removes all the limitations of TMGI. 
1.1.2 Limitations of IP multicast as MBS session ID:

One issue with identifying an MBS session ID with IP multicast throughout the system (including the 5GC, NG-RAN and UE) is that IP address can be of 2 different types: IPv4 and IPv6. 

First, these two would need to be differentiated. Second, IPv4 is 32 bits and not required to be unique even within the same PLMN, which may be problematic. Also, IPv6 is 128 bits in size which would be too large for over the air siganlling. 

Note that MBS session ID will be used over the air multiple times for 5G MBS:

· In SM signalling. (or MM depending on solution)
· In RRC to configure resources for multicast session

· In NG-RAN notification MBS data session starting (dependent on solution, e.g. paging with MBS session ID).   

Therefore, 128 bits is too large. 

It is necessary then to on top of the IP multicast address used externally, that the 5GC assigns an identifier to be used within the 5GC, RAN, UE to identify the MBS session that is 48 bits long. 

1.1.3 Proposal for MBS session ID: 
Since TMGI has archaic notation, it is proposed to define a 5G TMGI, defined as follows:
5G TMGI (Temporary Mobile Group Identifier) = 5G MBS ID. 
Where:

-
MBS ID is 3 octets long field which identifies the MBS session.  MBS ID also identifies the MBS service when MBSF is used. 
This assumes that in the presence of an MBS service, there is a one to one mapping between MBS service and MBS session. 

The 5G TMGI is unique within a PLMN. 

In case of RAN sharing, it is up to NG-RAN to group indications of 5G TMGIs per PLMN ID for the UE to know from which PLMN the 5G TMGI is. 

An AF requesting a 5G TMGI knows also from which PLMN it is requesting the 5G TMGI. 

Note that in case of interworking with LTE MBMS, there is a clear equivalency between TMGI and 5G TMGI, by having MBMS service ID and MBS ID being equal.  And TMGI is constructed by concatenating the MCC||MNC into the MBS ID (MBMS service ID).

It is FFS if there is any need to differentiate within MBS ID between the MBS ID identifying only the MBS session (no MBSF) and the MBS ID identifying also the MBS service (MBSF used). This can be done for example by assigning the MSB of MBS ID as 1 for the case of MBS session+service, and the MSB of MBS ID = 0 for the case of MBS session only (no MBSF).
For the case when IP multicast address is used, the 5GC may also assign a 5G TMGI for the purpose of notifications, paging, etc. 
2.
Text proposal
It is proposed to agree the following changes vs. TS 23.757:
>>>>BEGINNING OF CHANGES<<<<
8.1.2
Conclusions

Editor's note:
Further conclusion continues.

-
For MBS multicast session management the following conclusions are reached as baseline for normative work: The MBS session is identified throughout the 5G system transport on external interface towards AF and between AF and UE, and towards the UE with an MBS Session ID.

-
MBS Session ID can have the following types: 5G TMGI, source specific IP multicast address.

-
Source specific IP multicast address can be assigned by 5GC or external network for external use and for UE join.
-
5G TMGI (Temporary Mobile Group Identifier) = 5G MBS ID. 
-
MBS ID is 3 octets long field which identifies the MBS session.  MBS ID also identifies the MBS service when MBSF is used. 

-
The 5G TMGI is unique within a PLMN. 
-
In case of RAN sharing, it is up to NG-RAN to group indications of 5G TMGIs per PLMN ID for the UE to know from which PLMN the 5G TMGI is. 

-
An AF requesting a 5G TMGI knows also from which PLMN it is requesting the 5G TMGI. 

-
In case of interworking with LTE MBMS, there is an equivalency between TMGI and 5G TMGI, by having MBMS service ID and MBS ID being equal.  TMGI is constructed by concatenating the MCC||MNC into the MBS ID (MBMS service ID).

-
For the case when IP multicast address is used, the 5GC may also assign a 5G TMGI for the purpose of notifications, paging, etc. 
-
The 5G TMGI can be assigned by the MBSF-C or the NEF.
NOTE: 
It is to be determined in normative work if there is any need to differentiate within MBS ID between the MBS ID identifying only the MBS session (no MBSF) and the MBS ID identifying also the MBS service (MBSF used). This can be done for example by assigning the MSB of MBS ID as 1 for the case of MBS session+service, and the MSB of MBS ID = 0 for the case of MBS session only (no MBSF).


-
The Multicast session model is depicted in Figure 8.1.2-1, with the following conclusions:

-
The Multicast Service Context applies when the MBSF is used.


-
For support of 5GC Shared MBS traffic delivery method and 5GC Individual MBS traffic delivery method:
-
Both 5GC Shared MBS traffic delivery method and 5GC Individual MBS traffic delivery method shall be standardized for multicast data delivery. 5GC Shared MBS traffic delivery method is always mandatory, and 5GC Individual MBS traffic delivery is required to support UE mobility to/from non MBS-capable NG-RAN nodes, but otherwise optional.

-
The network shall be able to support selection of 5GC Shared MBS traffic delivery method or 5GC Individual MBS traffic delivery method based on criteria of whether RAN node supports 5MBS or not.

Editor's note:
It is FFS whether other criteria is needed, e.g. handling of legacy UEs

-
MB-UPF acts as the MBS session anchor when 5GC shared MBS traffic delivery method is used, and UPF acts as the unicast session anchor when 5GC individual MBS traffic delivery method is used.

-
Establishment of the associated PDU Session for 5GC Individual MBS traffic delivery method is based on service requirements, networking configuration, local policy, etc.

-
It shall be possible to establish an Associated PDU session for cases where mobility to non-5GMBS-supporting cells happens.
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Figure 8.1.2-1: Merged MBMS session model
-
For multicast session establishment/join/leave/release:

-
UE shall support multicast session join/leave operation via CP (NAS signalling for SM procedure)


-
The network shall support selection of MB-SMF or SMF at session join.

-
For N3 transport of the shared delivery method, GTP-U tunnelling using a transport layer IP multicast method and shared N3 (GTP-U) Point-to-Point tunnel shall be supported with support for QoS.

-
For N3 transport of the 5GC shared MBS delivery method, for unicast transport there shall be 1-1 mapping between MBS Session and GTP-U tunnel towards a RAN node, and for multicast transport there shall be 1-1 mapping between MBS Session and the GTP-U tunnel.
-
For N9 transport of the 5GC Individual MBS traffic delivery method, GTP-U tunnelling using a transport layer IP multicast method and shared N9 (GTP-U) Point-to-Point tunnel shall be supported.

-
For N9 transport of the 5GC Individual MBS traffic delivery method, for unicast transport there shall be 1-1 mapping between MBS Session and GTP-U tunnel towards a UPF, and for multicast transport there shall be 1-1 mapping between MBS Session and the GTP-U tunnel.

-
The network may support indicating of N6 tunnel information for receiving traffic of a MBS session to the AF.

-
For multicast service parameters storage, the UDR shall be able to store the AF provisioned or preconfigured service parameters per MBS session, the PCF shall be able to provide policy and QoS requirement per MBS session to the MB-SMF.

-
For UE receiving MBS traffic moving from one RAN node to another in CM-CONNECTED and RRC-CONNECTED state, handover procedure with MB context shall be supported by UE and network.

-
When MBS session is released, the N3 transport of the 5GC shared MBS delivery method is released and the radio resource associated with the MBS QoS Flows are released, or the N3/N9 transport of the 5GC Individual MBS traffic delivery method is released and the radio resource associated with the QoS Flows are released.
-
AF may request to establish an MBS multicast session. This triggers the establishment of the MBS session in the 5GC, but not the NG-RAN or AMF. 

-
For multicast an NG-RAN node joins the MBS session based on UE joining the MBS session via the NG-RAN node.  

-
Control plane based UE join uses session management signalling, processed and controlled at SM layer in UE and SMF/MB-SMF.

Editor's note:
Whether an MBS session deactivation and activated is supported relies on RAN WG feedback.
Editor's note:
This list of conclusions is non-exhaustive.

Editor's note:
Coordination with RAN WGs are needed.

>>>>NEXT CHANGE<<<<
>>>>END OF CHANGES<<<<
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