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Abstract: It is proposed to resolve the ENs in Solution #5.
1. Introduction/Discussion
There are several Editor’s note in Solution #5, this contribution tries to resolve these Editor’s notes as below.
Editor's note:	It is FFS whether step 2 and beyond take place during the establishment of a PDU Session for a UE, and in that case whether they need to complete for the PDU Session establishment to with the UE to complete.
The SMF1 receives notification (which includes the SMF2 information serving the UE2) from the GSMF after the PDU Session of UE2 is successfully established, or when the UPF1 receives a data of which the UPF does not have corresponding N4 rule for the target address, the UPF1 may send a notification to the SMF1 in order to request N4 rule relative to N19-based forwarding, the SMF1 queries the SMF2 information serving the UE2 from the GSMF.
Editor's note:	It is FFS whether and how SMF1 and SMF2 need to know the list of UE and UE IP address served by another SMF serving the group. E.g. When the N19 tunnel is established or modified, the SMF can know the UE addresses served by other SMFs/UPFs by interaction with other SMFs directly (option 1) or querying from/notified by GSMF.
After the SMF1 retrieves the SMF2 information, the SMF1 can interact with SMF2 directly or indirectly and exchange the list of UE IP address serving by itself to each other in order to establish the N19 tunnel. It is not necessary for the SMF1 knows the UE IP addresses served by SMF2 in advance. If the IP address change event (e.g. a new IP address is allocated or a IP address is released) is detected, the SMF1 sends Update/modification request to the SMF2 to update relative information.
Editor's note:	It is FFS how the UPF2 is aware of the number of tunnel end point information it needs to provide to the SMF2. Or whether the procedure needs to be run for each pair of UPF(s) served by the 2 different SMF(s)
It is proposed that the UPF2 shall allocate only one N19 tunnel information for each 5G VN and all other UPFs serving the same 5G VN share the same N19 tunnel information. 
Editor's note:	It is FFS whether Nsmf_PDUSession_Create/Update fits with inter SMF information exchange about each UE served by peer SMF(s).
Change the service name to CrossSMFSession_Create/Update. The name of this service can be FFS in TS stage.
Editor's note:	Call flows to remove N19 tunnels between UPF(s) controlled by different SMF(s) are FFS.
The call flow of removing N19 tunnels is added.
Editor's note:	it is FFS whether a Call flow is needed to show how each SMF serving a 5G VN group knows that that the list of MAC addresses of a UE member has changed (e.g. based on MAC address learning at UPF)
When the SMF1 detects the list of MAC addresses of a UE member has changed (e.g. based on MAC address learning at UPF), the SMF1 sends Update/modification Request towards the SMF2. 
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-74 V0.2.0.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc101250015][bookmark: _Toc96604594][bookmark: _Toc97283024]6.5	Solution #5: Multiple SMFs involved 5G VN group communication
[bookmark: _Toc101250016]6.5.1	Introduction
This solution is for Key Issue #4 on enhancements of 5G VN group communication.
[bookmark: _Toc101250017]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.
-	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.
-	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.
-	It is assumed that the topology of N19 links can be full mesh, star, ring or tree, it is up to network deployment or policy to choose which topology of N19 links to use.
Editor's note:	It is FFS how the SMF(s) collaborate to manage the topology of N19 links (star, ring, tree, etc.).
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.
Editor's note:	It is FFS whether the GSMF functionality is better handled as part of an existing NF (e.g. UDM which already has information on SMF ID and DNN/S-NSSAI for each PDU Session). This may be further analysed when the functionality of the GSMF is clearer.
[bookmark: _Toc101250018]6.5.3	Procedures
[bookmark: _Toc100733472][bookmark: _Toc100733846][bookmark: _Toc100734460][bookmark: _Toc101250019]6.5.3.1	Retrieval of peer SMF
Pre-condition/assumption:
	UE1 and UE2 belongs to the same 5G VN group.


Figure 6.5.3.1-1: Multiple SMFs involved 5G VN group communication
1.	The UE1 establishes a PDU session (clause 4.3.2.2.1 of TS 23.502 [3]) for getting access to a 5G VN group. In this figure, the UE1 is served by SMF1 and UPF1.
2.	SMF1 reports/registers the 5G VN group identifier (which can be identified by DNN and S-NSSAI) of UE1 and SMF1 identifier to the GSMF (Group Session Management Function). If the address of UE1 is further registered to the GSMF in this step, then this step is performed for every new PDU Session to 5G VN in SMF1.
3.	In order to enable communication among the group members served by different SMFs, the SMF1 may subscribe to the GSMF for the 5G VN group change events (e.g. when another SMF serves the same 5GVN group or another SMF stops to serve the 5GVN group).
4.	Similar as step 1. In this figure, the UE2 is served by SMF2 and UPF2.
5.	Similar as step 2.
6.	Similar as step 3.
7.	The SMF1 retrieves other SMF(s) information via the following two alternatives:
7a.	Corresponding to step 3, the GSMF sends a notification including the SMF2 identifier information to the subscribed SMF1 that a new SMF (i.e. the SMF2) starts to serve the 5GVN group. after the PDU Session of UE2 is successfully established in step 3.
7b.	If in step 1the address of UE is further registered to the GSMF in step 1, the GSMF has the knowledge of all the SMF serving the 5G VN group and the corresponding list of UE address served by each SMF. When the UPF1 receives a data which the UPF does not have corresponding N4 rule for the target address, the UPF1 may send a notification to the SMF1 in order to request N4 rule relative to N19-based forwarding. The SMF1 queries the servingother SMF(s) information of the 5G VN group target UE from the GSMF with the group identifier and target UE address in the request. If the UE address is also registered to the GSMF, then the SMF1 can query the serving SMF information of a certain target UE from the GSMF with the group identifier and UE identifier in the request (e.g. this may be triggered by a data notification from the UPF).
[bookmark: _Toc100733473][bookmark: _Toc100733847][bookmark: _Toc100734461][bookmark: _Toc101250020]6.5.3.2	N19 tunnel management



Figure 6.5.3.2-1: N19 tunnel management
1.	The SMF1 retrieves the SMF2 information as described in clause 6.5.3.1.
2.	Upon the received SMF2 information, the SMF1 determines to establish N19 tunnel between UPF1 controlled by SMF1 and UPF(s) controlled by SMF2. The SMF1 initiates a N4 Session Modification to the UPF1 and the UPF1 provides tunnel information to the SMF1.
Editor's note:	It is FFS whether step 2 and beyond take place during the establishment of a PDU Session for a UE, and in that case whether they need to complete for the PDU Session establishment to with the UE to complete.
Editor's note:	It is FFS whether and how SMF1 and SMF2 need to know the list of UE and UE IP address served by another SMF serving the group. e.g. When the N19 tunnel is established or modified, the SMF can know the UE addresses served by other SMFs/UPFs by interaction with other SMFs directly (option 1) or querying from/notified by GSMF.
The SMF1 may establish manages the N19 tunnel between UPF1 and UPF(s) controlled by SMF2 via either option #1 or option #2:
Option #1: SMF1 communication with SMF2 directly
3.	If the session with SMF2 is already established, the step 7 is performed. If the session with SMF2 is not established, Tthe SMF1 sends CrossSMFPDUSession_Create Request (5G VN group identifier, SM Context ID at SMF1, UPF1 tunnel information, list of UE1 IP address served by UPF1) towards the SMF2 to establish a session with SMF2. The SMF2 would reject the CrossSMFPDUSession_Create Request from the SMF1 if the session already exists.
4.	The SMF2 initiates a N4 Session Modification to the UPF2. During this step:
-	The SMF2 installs N4 rules (e.g. PDRs and FARs related to UE1) on the UPF2.
-	The UPF2 provides tunnel information to the SMF2.
NOTE:	It is assumed that the UPF2 shall allocate only one N19 tunnel information for each 5G VN and all other UPFs serving the same 5G VN share the same N19 tunnel information.
Editor's note:	It is FFS how the UPF2 is aware of the number of tunnel end point information it needs to provide to the SMF2. Or whether the procedure needs to be run for each pair of UPF(s) served by the 2 different SMF(s).
5.	The SMF2 responds to the SMF1 (SM Context ID at SMF2, UPF2 tunnel information, UE2 IP address). Based on the received SMF Context ID, the SMF1 can update the session towards SMF2 if a UE member has been added or removed to/from the group at SMF1 later.
6.	The SMF1 initiates a N4 Session Modification to the UPF1 and installs N4 rules (e.g. PDRs and FARs related to UE2) on the UPF1.
7a.	If another UE (e.g. UE3) belongs to the same 5G VN group as UE1 is also served by the SMF1 and UPF3 (it can be the same as or different with UPF1). The SMF1 installs N4 rules related to UE1 and UE2 on the UPF3 and receives UPF3 tunnel information from the UPF3. The SMF1 sends CrossSMFPDUSession_Update Request (SM Context ID at SMF2, UPF3 tunnel information, UE3 IP address) towards the SMF2. This step also can be triggered when the SMF1 detects the list of MAC addresses of UE member has changed (e.g. based on MAC address learning at UPF).
7b.	The SMF2 initiates a N4 Session Modification to install N4 rules related to UE3 on the UPF2.
7c.	The SMF2 sends CrossSMFPDUSession_Update Respond to the SMF1.
8. When the SMF1 no more serves any member of the 5G VN group, the SMF1 releases the session with other SMF (e.g., SMF2). In order to remove N19 tunnels between UPF(s) controlled by SMF 1 and SMF2, the SMF1 releases the N4 rules relative to N19-based forwarding on the UPF(s) served by itself and sends CrossSMFSession_Release Request (SM Context ID at SMF2) towards the SMF2. Upon receiving the request from the SMF1, the SMF2 releases the session with SMF1 and initiates a N4 Session Modification to the UPF2 and delete N4 rules related to UE(s) served by SMF1.
Editor's note:	It is FFS whether Nsmf_PDUSession_Create/Update fits with inter SMF information exchange about each UE served by peer SMF(s).
Option #2: SMF1 communication with SMF2 via the GSMF
98.	The SMF1 sends N19 tunnel establishment request (5G VN group identifier, UPF1 tunnel information, UE1 IP address) to the SMF2 via the GSMF. The GSMF stores this information when receive the request from the SMF1 and forward the request to the SMF2.
109.	The SMF2 initiates a N4 Session Modification to each UPF controlled by SMF2 for the same 5G VN group. During this step, taking UPF2 in the figure as an example:
-	The SMF2 installs N4 rules (e.g. PDRs and FARs related to UE1) on the UPF2.
-	The UPF2 provides tunnel information to the SMF2.
101.	The SMF2 sends respond to the SMF1 via the GSMF, the response message includes (list of) UPF tunnel information and corresponding UE IP address(es) served by the UPF.
121.	The SMF1 initiates a N4 Session Modification to the each UPF controlled by SMF1 for the same 5G VN group and installs N4 rules (e.g. PDRs and FARs related to UE2) on the UPF. This step can be triggered when the SMF1 detects the list of MAC addresses of UE member has changed (e.g. based on MAC address learning at UPF).
132a.	If another UE (e.g. UE3) belongs to the same 5G VN group as UE1 is also served by the SMF1 and UPF3 (it can be the same as or different with UPF1). The SMF1 installs N4 rules related to UE1 and UE2 on the UPF3 and receives UPF3 tunnel information from the UPF3. The SMF1 sends N19 tunnel modification request (5G VN group identifier, UPF3 tunnel information, UE3 IP address) towards the SMF2 via the GSMF. If a UE3 is served by SMF3 (i.e. a SMF different with SMF1), the SMF3 can retrieve the UPF1 and UPF2 tunnel information from the GSMF.
132b.	The SMF2 initiates a N4 Session Modification to install N4 rules related to UE3 on the UPF2.
132c.	The SMF2 sends respond to the SMF1.
14. When the SMF1 no more serves any member of the 5G VN group, the SMF1 removes N19 tunnel(s) between UPFs controlled by SMF 1 and other SMFs (e.g., SMF2). The SMF1 releases the N4 rules relative to N19-based forwarding on the UPF(s) served by itself and sends N19 tunnel release request to the GSMF. The GSMF sends the N19 tunnel release request to all of other SMF serving the same 5G VN (e.g., SMF2). Upon receiving the N19 tunnel release request from the GSMF, the SMF2 initiates a N4 Session Modification to the UPF2 and delete N4 rules related to UE(s) served by SMF1.
Editor's note:	Call flows to remove N19 tunnels between UPF(s) controlled by different SMF(s) are FFS.
Editor's note:	It is FFS whether a Call flow is needed to show how each SMF serving a 5G VN group knows that that the list of MAC addresses of a UE member has changed (e.g. based on MAC address learning at UPF).
[bookmark: _Toc101250021]6.5.4	Impacts on existing entities and interfaces
Editor's note:	This clause lists impacts to existing entities and interfaces.
GSMF: A new NF is introduced. It is FFS whether the GSMF functionality is better handled as part of an existing NF.
SMF: The SMF retrieves a peer SMF information via the GSMF via two ways:  a) the SMF subscribes to the GSMF for the 5G VN group change events and receives a notification including the SMF's identifier information to the subscribed SMF when events occurs; b) the SMF can query the SMF information of a specific group member UE from the GSMF. 
With the retrieved peer SMF information, these two SMFs can, directly or indirectly via the GSMF, establish the N19 tunnels between UPFs controlled by different SMF and configure the UPF for traffic routing for such N19 tunnels. 

* * * * End of changes * * * *
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