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Abstract of the contribution: This paper proposes to update the solution 4 to complete the procedure part and resolve the EN for this solution.
1. Proposal

It is proposed to update the solution#4 to the TR 23.700-74 "Study on generic group management, exposure and communication enhancements"
*****************************************START of CHANGE **********************************************

6.4
Solution #4: Multiple SMFs for VN group communication

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.
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Figure 6.4.1-1: Architecture for multiple SMFs involved 5G VN group communication

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 serving VN group identifier.

-
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.

-
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.


6.4.3
Procedures

Editor's note:
This clause describes high-level procedures and information flows for the solution.
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/updated.
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Figure 6.4.3-1: Procedure to establish the N19 between UPFs controlled by two SMFs
Editor’s Note:  it is FFS whether the SMF triggers a new procedure (and what the procedure is) :
· At every additional PDU Session (contact all other SMFs to inform about the new UE address)? Is Ethernet and IP based PDU Sessions handled in the same way or differently?

· At every new MAC address detected on an Ethernet PDU Session (contact all other SMFs to inform about the new UE address)?

· At PDU Session release and when a MAC address has not been seen for a while (contact all other SMFs to inform about the removed UE address)? Same FFS about usage of Prefix Delegation or IPV6 multi Homing.
· When An UPF is removed from the list of UPF serving a 5G VN group
· When a SMF no more serves any member of the 5G VN group
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.
The SMF-1 update or register its profile to NRF with serving 5G VN group identifier.
3.
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.
4.
The SMF-1 configure the PDR/FAR for this PDU session.

5.
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.

6.
The SMF-2 update or register its profile to NRF with serving 5G VN group identifier.

7.
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.
Editor’s Note: it is FFS whether SMF-1 is also triggered that SMF-2 is added as a SMF supporting the group and also contacts also SMF-2 for N19 establishment 

8.
The SMF-2 configure the PDR/FAR for this PDU session and request the UPF-2 to allocate the N19 tunnel resource information (e.g. TEID).
Editor's note:
It is FFS how the SMF-2UPF2 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)
9.
The SMF-2 sends the VN session request to SMF-1, in the request, the N19 tunnel resource is included.

10.
The SMF-1 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)
11. The SMF-1 sends the VN session response to SMF-2, in the response, the N19 tunnel resource of UPF-1 is included.

12. The SMF-2 sends the N4 request to UPF-2, to inform the N19 tunnel resource information in the UPF-1.

After step 12, the N19 tunnel between UPF-1 and UPF-2 is established.

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.
-
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)
Editor's note:
Additional impact is FFS.

********************************************End of CHANGE **********************************************

3GPP

SA WG2 TD


UPF-1
SMF-1
UPF-2
SMF-2
NRF
1. PDU session establishment
5. PDU session establishment
2. Update/Register Profile
3. SMF discovery for the same VN
4. N4 session request
6. Update/Register Profile
7. SMF discovery for the same VN
8. N4 session request
9. VN session request
10. N4 session request
11. VN session response
12. N4 session request



