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1. [bookmark: _Toc50468387][bookmark: _Toc50468657][bookmark: _Toc50630903][bookmark: _Toc50468928][bookmark: _Toc50631405][bookmark: _Toc50467043]Discussion

2. [bookmark: _Toc2086459][bookmark: _Toc43806245][bookmark: _Toc50630907][bookmark: _Toc50631409][bookmark: _Toc43806552]Proposal
It is proposed to capture the following aspects in TR 23.700-74.
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[bookmark: _Toc104786618]6.5	Solution #5: Multiple SMFs involved 5G VN group communication
[bookmark: _Toc104786619]6.5.1	Introduction
This solution is for Key Issue #4 on enhancements of 5G VN group communication.
[bookmark: _Toc104786620]6.5.2	Functional Description
The main idea of this solution is as below:
-	Each SMF serving the same 5G VN group reports/registers its identifier and the 5G VN group identifier to the Group Session Management Function. Thus, the Group Session Management Function has the knowledge of all the SMF serving the 5G VN group. The Group Session Management Function may also receive the N19 tunnel information and UE address information from the SMF and can provide the information to other SMFs in the 5G VN group when the N19 tunnel is established. The correspondence of SMF supporting 5G VN group can also be configured by a network administrator to GSMF.
-	Each SMF can be aware of other SMFs via the Group Session Management Function as following:
-	A SMF subscribes to the Group Session Management Function for the 5G VN group change events (e.g. when another new SMF starts to serve the same 5G VN group or another SMF stops to serve the 5G VN group). When the 5G VN group change events occurs, the Group Session Management Function sends a notification including the changed SMF's identifier information to the subscribed SMF; or
-	A SMF can query the SMF information of other group member from the Group Session Management Function.
-	A SMF can query the other SMF(s) information of UE(s) have established the PDU session belongs to same VN group from the Group Session Management Function.
-	A SMF can query the other SMF(s) information of VN group from the Group Session Management Function by carry the information of DNN, S-NSSAI or 5G VN group identifier.
-	The SMF requests a session with another SMF and these two SMFs can establish the N19 tunnels between UPFs and configure the UPFs via the session. When the SMF detects, allocates or releases an address of the UE within the 5G VN group, the SMF sends update/release requests to the other SMF via the session to update the configuration on the UPF.
-	When a new IP/MAC address is allocated/detected by an SMF for an UPF, the SMF notifies all other SMFs with N19 tunnel information of the UPF and the new IP/MAC address. Alternatively, the SMF registers or updates GSMF with the N19 tunnel information, active UE addresses for the corresponding UPF, the GSMF can notify this to the subscribed SMFs or allow other SMFs to query later.
-	When a IP/MAC address is released at a SMF, the SMF notifies all other SMFs with N19 tunnel information of the UPF and the old IP/MAC address. Alternatively, the SMF informs the GSMF to remove the N19 tunnel information, released UE addresses for the corresponding UPF, and the GSMF can notify this to the subscribed SMFs.
Editor's note:	Impacts on 5GC Signaling load of SMF having to report when a new IP/MAC address is allocated/detected/released are FFS especially for the MAC case
-	When UPF detects a destination UE address it does not know, the UPF reports this unknown destination UE address to the SMF. If this unknown destination UE address is served by other UPFs of this SMF, the SMF can locally obtain the N19 tunnel information of the UPF controlled by this SMF. If the SMF determines that this unknown destination UE address is not served by it, then the SMF can query or subscribe the GSMF to obtain the target SMF serving this destination UE address and contact the target SMF to obtain the N19 tunnel information of the UPF serving the destination UE address. Alternatively, the GSMF can collect all the N19 tunnel information, active UE addresses for each involved UPF, so this SMF can query or subscribe the GSMF to obtain the N19 tunnel information of the UPF serving the destination UE address.
Editor's note:	Impacts on UPF traffic handling performances of UPF having to query for routing instructions are FFS
The main idea of the UPF topology management is as below:
-	Each SMF serving the same 5G VN group also reports/registers the selected UPF identifiers which are also serving the same 5G VN group to the Group Session Management Function. Besides, when the SMF detects a UPF involved or released from serving the 5G VN group, the SMF sends update/reports to the Group Session Management Function. Thus, the Group Session Management Function has the knowledge of all the SMF and the corresponding UPFs serving the same 5G VN group.
-	The Group Session Management Function can determines the UPF topology based on the reported/registered information from each SMF, it is up to GMSF to choose which topology (e.g. star, ring, tree, etc) to use based on network deployment or policy. And also, based on different UPF topology, GSMF can send the 5G VN management instruction to the relevant SMFs to manage the 5G VN group according to the proper UPF topology. The management information may contains the instructions for the N19 tunnels establishment between UPFs within one SMF or cross-SMFs.
NOTE 1:	It is assumed that the SMF mentioned above can be aware of multiple SMFs are / need to be involved in certain 5G VN group communication.. Once the SMF noticed that the 5G VN group can be served by single SMF, it will control the N19 tunnel establishment as Rel-16.
-	Each SMF can be aware of the UPF topology management information via the Group Session Management Function as following:
-	Each SMF subscribes to the Group Session Management Function for the 5G VN group management events (e.g. Cross SMF N19 tunnel set up or release indication.). When the 5G VN group management events occurs, the Group Session Management Function sends a notification including the changed information to the subscribed SMF; or
-	A SMF can query the SMF information of other group member from the Group Session Management Function.
-	The SMF requests a session with another SMF and these two SMFs can establish the N19 tunnels between UPFs and configure the UPFs via the session as described in clause 6.5.3.2.
Figure 6.5.2-1 depicts the architecture for the solution.


Figure 6.5.2-1: Architecture for multiple SMFs involved 5G VN group communication
The Group Session Management Function is defined as a new NF or can be a logical function realized by UDM/UDR/NRF.
Editor's note:	It is FFS how all the SMF(s) select the GSMF and determine the same GSMF.
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