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[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Abstract of the contribution: Clarify relevant descriptions about SMF selection and N4 session setup.
1. Discussion
[bookmark: _Toc352077766][bookmark: OLE_LINK1][bookmark: OLE_LINK2]This paper mainly adds some description to clarify the procedure to establish the N19 tunnel between UPFs controlled by two SMFs in Figure 6.4.3.1-1.
· Add the step “SMF will decide whether it will discover the other SMF(s) which belonging to the same 5G VN group based on the conclusion of Sol#19 or other similar solutions”.
· Remove the step “SMF discovery to the NRF using the serving 5G VN group identifier”, as the NRF will notify the SMF in case another SMF occurs serving the same 5G VN group. 
· Clarify which SMF will send VN session request via adding “whether SMF1 or SMF2 or both initial the VN session request is up to the implementation deployment or operator’s policy, which should be designed in CT4”.
· Modify N4 session to group-level N4 session as defined in clause 4.13.8.2.2 of TS 23.502[2]. Because when N19-based forwarding is applied, the N4 session used to distribute N19 tunnel information is different from the normal N4 for the session. 
And add Group session transfer function between SMFs for VN group communication in case one of SMF(s) no longer serves the 5G VN group to improve the redundancy of 5G VN group.
2. Proposal
[bookmark: _Toc510607499][bookmark: _Toc518306733]This paper proposes to add the following update to sol#4 in TR 23.700-74.

* First change * 
[bookmark: _Toc104786610][bookmark: _Toc43819957][bookmark: _Toc43882472][bookmark: _Toc43882646][bookmark: _Toc43882633][bookmark: _Toc43882459]6.4	Solution #4: Multiple SMFs for VN group communication
[bookmark: _Toc104786611]6.4.1	Introduction
This solution is for Key Issue #4 on Multiple SMFs for VN group communication.
Figure 6.4.1-1 depicts the architecture for the solution.


Figure 6.4.1-1: Architecture for multiple SMFs involved 5G VN group communication
[bookmark: _Toc104786612]6.4.2	Functional Description
The main idea of this solution is as below:
-	If the SMF has established at least one PDU session for a VN, the SMF can be treated as SMF serving the VN.
-	Each SMF serving the same 5G VN group registers/update its profile in the NRF with the serving 5G VN group identifier. The serving VN group identifier is the DNN/S-NSSAI used by the PDU session.
-	Each SMF can obtain the other SMF(s) serving the same VN by querying the NRF with VN group identifier or querying the subscription data from UDM.
-	Each SMF can subscribe the VN group status change event (e.g. new SMF serving the VN, or a SMF stop serving the VN) with NRF. When the event occurs, the NRF sends notification to subscribed SMF with SMF information of the VN.
NOTE:	In this solution, it assume the SMF which discover the other SMFs will initiate the N19 handling. The SMFs which is notified with VN group status change event, will locally handling the VN session and N19 locally. For example, when a SMF-A receives the event that SMF-B stop serving the VN, it can start a timer. If SMF-A does not receive the VN release from SMF-B until timer expires, it can release the VN session and N19 tunnel related with SMF-B locally.
-	After SMF obtains the other SMF(s) serving the same 5G VN, it initiates the VN session requests with each of other SMFs to establish the VN session and N19 tunnels between UPFs controlled by two SMFs.
-	When the SMF determines VN status has changed (e.g. a new PDU session for the VN established, a PDU session for the VN released, etc.), it sends update/release requests to the all other SMFs to update the VN session (e.g. update the PDR/FAR in the UPF).
-	There is a full mesh of N19 tunnels between UPFs serving the 5G VN group controlled by different SMFs.
-  Enhancement of relevant AMF and SMF services to improve the redundancy of 5G VN group, such as adding parameters related to the VN group, to enable SM context transfer in VN group granularity between the SMFs. when one SMF can no longer serve this 5G VN group, it may trigger the transfer of PDU Session(s)/SM context related to this group from one SMF to another SMF.
[bookmark: _Toc104786613]6.4.3	Procedures
[bookmark: _Toc104786614]6.4.3.1	Create the N19 tunnel between UPFs
The procedure in Figure 6.4.3-1 shows a signalling flow in which the N19 tunnel between UPFs controlled by two SMFs is created.


 
Figure 6.4.3.1-1: Procedure to establish the N19 between UPFs controlled by two SMFs
1. 1.	The SMF-1 receives the PDU session establishment request. According to the information in the request, i.e. DNN/S-NSSAI, it knows this PDU session is for the VN group.
2. SMF-1 decides whether it will discover other SMF(s) which belonging to the same 5G VN group and start to establish VN session between them. If yes, SMF-1 starts to continue the following procedures with NRF. 
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]NOTE1:  The trigger that SMF decides to find another SMF(s) within the same 5G VN group could be based on the destination address UE requested (for example, depending on the destination address, some packet flows may be forwarded locally, while other packet flows are forwarded via N19 and other packet flows are forwarded to N6 which described in clause 5.8.2.10.0 of TS 23.501[2]), or based on the conclusion of Sol#19 or other similar solutions. 
32.	The SMF-1 updates or registers its profile to NRF with serving 5G VN group identifier.
43.	The SMF-1 may subscribes the VN status change event with NRF for this VN session,. The 5G VN status change event includes e.g. when another SMF(s) starts/stops to serve the same 5G VN group.
54.	The SMF-1 perform the SMF discovery to the NRF using the serving 5G VN group identifier. The NRF only return the SMF-1 in the response. The NRF may notify the SMF-1 if there are available SMF(s) serving the same VN group in the present network. 
Editor Note:  If NRF notifies SMF-1 with multiple SMFs belonging to the same 5G VN group, how SMF selects the correct/right one serving the target UE is FFS. 
5.	The SMF-1 configure the PDR/FAR for this PDU session.
6.	Similar with step1. The SMF-2 receives the PDU session establishment request. According to the information in the request, i.e. DNN/S-NSSAI, it knows this PDU session is for the VN group.
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]7. Similar with step 2.
87.	The SMF-2 updates or registers its profile to NRF with serving 5G VN group identifier.
98.	The SMF-2 subscribes the VN status change event with NRF for this VN session.The NRF may notify the SMF-1, the SMF-2 start to serving the VN session.
109. The NRF notifies the SMF-1, the SMF-2 start to serving the VN session.	The SMF-2 may subscribe the VN status change event with NRF for this VN session.
NOTE2:	Step 10 may occur before step 9 or occur at the same time. 
11. The NRF notifies the SMF-2, the SMF-1 is serving the VN group session.
10.	The SMF-2 perform the SMF discovery to the NRF using the serving 5G VN group identifier. The NRF only return the SMF-1 and SMF-2 in the response.
NOTE3:  whether SMF1 or SMF2 or both initials the VN session request between them is up to the implementation deployment or operator’s policy, which should be designed in CT4. Take SMF-2 as an example in this solution. 
120. The SMF-2 configures the PDR/FAR for this PDU session and requests the UPF-2 to allocate the N19 tunnel resource information (e.g. TEID).
NOTE:	For each UPF controlled by SMF-2, it only allocates one tunnel information, i.e. one IP address and Port to receive packet from all other UPFs.
132.	The SMF-2 sends the VN session request to SMF-1, in the request, the N19 tunnel resource and IP address/prefix/MAC of PDU session-2 are included.
143.	The SMF-1 sends the group-level N4 request to UPF-1, including sends the received N19 tunnel resource information to UPF-1 and request UPF-1 to allocate the N19 tunnel resource information in UPF-1 (e.g. TEID). The SMF-1 also creates the PDR/FAR according to the received IP address/prefix/MAC of PDU session-2.
NOTE4:	For each UPF controlled by SMF-1, it only allocates one tunnel information, i.e. one IP address and Port to receive packet from all other UPFs.
154.	The SMF-1 sends the VN session response to SMF-2, in the response, the N19 tunnel resource of UPF-1 and IP address/prefix/MAC of PDU session-12 are included.
165.	The SMF-2 sends the group-level N4 request to UPF-2, to inform the N19 tunnel resource information in the UPF-1. The SMF-2 also creates the PDR/FAR according to the received IP address/prefix/MAC of PDU session-1.
After step 162, the N19 tunnel between UPF-1 and UPF-2 is established.
[bookmark: _Toc104786615]6.4.3.2	Update the N19 tunnel between UPFs
The procedure in Figure 6.4.3.2-1 shows a signalling flow in which the N19 tunnel between UPFs controlled by two SMFs is updated.


Figure 6.4.3.2-1: Procedure to update the N19 between UPFs controlled by two SMFs
1.	The VN session and N19 tunnel between SMF-1/UPF-1 and SMF-2/UPF-2 has been established.
2.	The SMF-1 detect there is a change on the routing information, e.g.:
-	A new PDU session is established, and anchored in the UPF-1.
-	A new MAC address is detected, or a MAC address is removed from the existing PDU session for the VN.
-	A new PDU session is established, and anchored in the UPF-3.
-	A PDU session is released which is anchored in the UPF-1.
	When a new PDU session is anchored in a new UPF, the SMF-1 will request thee UPF-3 to allocate the N19 tunnel information.
3.	The SMF-1 sends the VN session update request to SMF-2, in the request, the changed IP address/prefix/MAC address are included. If there is a new A-UPF, the N19 tunnel information is also included.
4.	The SMF-2 sends the received N19 tunnel resource information to UPF-2, if any. The SMF-2 also create/delete the PDR/FAR according to the received IP address/prefix/MAC change information.
5.	The SMF-2 send the VN session update response to SMF-1.
6.	The SMF-1 update the UPF-1/3 if needed.
[bookmark: _Toc104786616]6.4.3.3	Release the N19 tunnel between UPFs
The procedure in Figure 6.4.3.3-1 shows a signalling flow in which the N19 tunnel between UPFs controlled by two SMFs is released. If there is no N19 between UPFs controlled by two SMFs, the VN session between SMFs is released.


Figure 6.4.3.3-1: Procedure to release the N19 between UPFs controlled by two SMFs
1.	The VN session and N19 tunnel between SMF-1/UPF-1/3 and SMF-2/UPF-2 has been established.
Case 1:
2.	All the PDU sessions for the VN anchored in the UPF, e.g. UPF-3 are released.
3.	The SMF-1 sends the VN session update request to SMF-2, in the request, it indicates the N19 tunnel of UPF-3 are released.
4.	The SMF-2 also delete the PDR/FAR in UPF-2 which target to the N19 tunnel of UPF-3.
5.	The SMF-2 send the VN session update response to SMF-1.
Case 2:
6.	All the PDU sessions for the VN anchored in the SMF-1
7.	The SMF-1 update its profile to NRF to remove the serving 5G VN group identifier.
8.	The NRF may notify SMF-2, the SMF-1 stop serving the VN.
9.	The SMF-2 send the VN session release to SMF-1. In the request, it indicates the N19 tunnel of UPF-1/3 are released.
10.	The SMF-2 delete the PDR/FAR in UPF-2 which target to the N19 tunnel of UPF-1/3.
11.	The SMF-2 acknowledge the VN session between SMF-1 and SMF-2 is released.
6.4.3.4  Group session transfer between SMFs for VN group communication


Figure  6.4.3.4-1: Procedures for support of SMF group-level transfer
[bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK16][bookmark: OLE_LINK17]1.	If SMF2 can't continue to serve the sessions of group members in this 5G VN group, it sends Nsmf_PDUSession_SMContextStatusNotify (SMF transfer indication, SMF2 ID, 5G VN Group ID, SM Context ID) to the AMF.
2a ~2b.  Based on the received 5G VN group session management transfer request, the AMF selects the SMF1 that can serve the 5G VN group and sends Nsmf_PDUSession_CreateSMContext request (5G VN Group ID, SMF2 ID, SM Context ID in SMF2, SMF transfer indication) to the SMF1.
3.	SMF1 invokes the Nsmf_PDUSession_ContextRequest request (5G VN Group ID, SM Context type, SM Context ID in SMF2, SMF transfer indication) to SMF2, based on the Nsmf_PDUSession_CreateSMContext request message received from the AMF.
4.	 SMF2 sends Nsmf_PDUSession_ContextRequest response (SM Context or endpoint address where SMF1 can retrieve SM Context) to SMF1. SMF1 retrieves the SM Context of SMF2 in 5G VN group level, including: group level N4 session information of UPF2 (e.g., tunnel endpoint identification TEID, IP address of group level N4 session) and other information.
[bookmark: OLE_LINK37][bookmark: OLE_LINK38]5.	SMF1 sends a group level N4 session re-establishment message to UPF2 carrying the 5G VN Group ID, the group level N4 session information established by SMF2 for UPF2, the session replacement identifier (used to indicate that the new session replaces the group level N4 session established by SMF2), and SMF1 instructs UPF2 to reuse the PDR, FAR and other N4 information (if applicable) assigned by SMF2 for UPF2.
[bookmark: _Toc104786617]6.4.4	Impacts on existing entities and interfaces
-	NRF: adding a new IE, i.e. serving VN ID in the SMF profiles. It supports SMF discovery using serving VN ID. When one SMF does not serving the VN group, i.e. all the PDU session anchored in this SMF for the VN are released, the NRF need to notify other SMFs which are serving this VN..
-	SMF: 
	-  Update/Register serving VN ID to NRF. Establishes the VN session with other SMF serving the same VN group (there is a full protocol to establish the N19 (adding, removing N19 tunnels) and exchange information about UE members and their address, including addition and removal of such addresses). When it does not serving the VN group, i.e. all the PDU session anchored in this SMF for the VN are released, it updates the profile in the NRF to deregister the VN ID in the profile.
-	initiates SM context transfer in 5G VN group level/granularity, e.g. when the SMF  no longer serves the 5G VN group. 
	-  accept SM context transfer in 5G VN group level/granularity.
-   AMF: Select the SMF to transfer the SM context in 5G VN group level/granularity.

Editor's note:	Additional impact is FFS.

* End of changes * 
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