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Abstract of the contribution: Update to solution 3
1	Discussion
Void.
2 Proposal
[bookmark: _Hlk513714389]It is proposed to update TR 23700-74 as follows
[bookmark: _Toc23254041][bookmark: _Toc104786605]6.3	Solution #3: use of SMF sets for 5G VN group communications.
[bookmark: _Toc104786606][bookmark: _Toc500949101][bookmark: _Toc22214910][bookmark: _Toc23254043]6.3.1	Introduction
This solution addresses KI 4.
[bookmark: _Toc104786607]6.3.2	Functional Description
The Support of group communication for a 5G VN needs to ensure
-	SMF redundancy for the reliability of the 5G VN group communications,
-	Support of 5G VN groups with UE(s) spread over a large country.
Such redundancy can be provided by the SMF set feature that has been supported by 5GC since Rel-16.
Any inter SMF interactions related with intra SMF set co-ordination about a 5G VN group ( e.g. on the control of the N19 tunnel between the UPF(s) involved in a 5G VN group communication) is left outside the scope of 3GPP specifications.
NOTE:	This solution does not assume that 5G VN group communication only happens in a local area, e.g. involving the same unique data centre as a SMF Set may be deployed across multiple sites/data centres. Furthermore, to handle 5G VN groups with UE spread over a large country, I-SMF may be used to connect remote UE(s) to the (unique) SMF set serving the 5G VN group.
[bookmark: _Toc104786608]6.3.3	Procedures
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911]Following note of clause 5.29.3 of TS 23.501 [2] "PDU Session management" needs to be reworded to no more refer to a "SMF" but to a "SMF set".
NOTE 1:	The network is configured so that the same SMF is always selected for a certain 5G VN group, e.g. only one SMF registers on the NRF with the DNN/S-NSSAI used for a given 5G VN group.
Thus, the NOTE would read as follows:
NOTE 1:	The network is configured so that the same SMF *set* is always selected for a certain 5G VN group, e.g. only one SMF registers on the NRF with the DNN/S-NSSAI used for a given 5G VN group.
When the UE is not located in the service area of the SMF set associated with the DNN/S-NSSAI used for a 5G VN group, per 3GPP Rel-16 procedures, the AMF involves an I-SMF for the PDU Session.
NOTE 1:	The SMF(s) that are part of a SMF set can collaborate via one of or a combination of following implementation dependant means:
· The SMF(s) can share contextual information associated with the 5G VN group (DNN + S-NSSAI) in the UDSF. The contextual information may e.g. relate to the N19 configuration, to the list of PDU Sessions established by 5G VN group members, etc.
· Implementation dependant signalling can be used between SMF(s) that are part of a SMF set e.g. based on an implementation choice SMF(s) within the set can elect one SMF to control the N19 configuration.

NOTE 2:	Even though signalling between SMF(s) that are part of a SMF set is based on implementation choice, the SMF set or SMF instances in SMF set need to support functionality for 5G VN group communications across SMFs.	Comment by LTHBM0: Just copied from below

The solution supports 5G VN groups with UE(s) spread over a wide area (e.g. a whole country like China). In this case, the SMF(s) that control the PDU Session (SMF(s) that have the PCF and CHF interactions, etc.) are part of the same SMF set while I-SMF(s) handling the local connectivity to the UE do not need to be part of this SMF set. A SMF can control local traffic switching between group members via proper FAR(s) and PDR(s) rules sent over N16a. When a UE moves out of the service area of the SMF set that controls the communications within a 5G VN group, an I-SMF is used as specified in 3GPP Rel-17 specifications with N16a modifications described below.
NOTE 32:	Each 5G VN group can be associated with a specific slice, using e.g. the Slice Differentiator (SD), parameter of the S-NSSAI, to ensure that PDU Sessions of 5G VN users in the I-SMF serving areas are handled by I-local PSA UPF (s) supporting the necessary features possibly including the support of a N6 interface associated with the 5G VN group.
NOTE 3:	Even though signalling between SMF(s) that are part of a SMF set is based on an implementation choice, the SMF set or SMF instances in SMF set need to support functionality for 5G VN group communications across SMFs.
[bookmark: _Toc23254044]N16a is updated to allow the A-SMF that controls the PDU Session (the SMF that has the PCF interactions, etc.) to control local switching at I-local PSA UPF between members of a 5G VN group (a local PSA UPF is a PSA UPF controlled by an I-SMF).
-	This SMF control of local switching at I-local PSA UPF (s) reuses following the capability defined in for ETSUN in clause 4.23.9.0 of TS 23.502 [3] including: that the  "SMF may then at any time invoke a Nsmf_PDUSession_Update Request to send N4 information to the I-SMF" (as defined in clause 4.23.9.0 of TS 23.502 [3]).
-	But the SMF control of local switching requires N16a changes allowing the A-SMF to send TS 29.500 [10] N4Information that is related to "5G VN internal" switching in the local PSA I-UPF(s) as defined in clause 5.8.2.13.0 of TS 23.502 [3].
-	this allows local switching in the local PSA I-UPF(s) for traffic between "local" 5G VN group members i.e. 5G VN group members that are served by the same local PSA UPF. 
-	Traffic of local 5G VN group members that is not locally switched (due to "5G VN internal" switching) is sent over the N6 interface of the local PSA UPF(s)  associated with the 5G VN group. This traffic may be handled as described in solution 16.
	A-SMF only needs to know which UEs served by I-local PSA UPF (s) belong to a 5G VN group and thus may benefit from local traffic switching ("5G VN internal" switching  within the same network instance between PDU Sessions served by the same local PSA UPF) and needs to be able to configure accordingly I-local PSA UPF via N4 rules sent over N16a; A-SMF does not need to know which couples of UE's traffic is actually subject to local switching at a I-local PSA UPF as the local switching is done based on local UE addresses i.e. based on the UE addresses of the local PDU Sessions served by the same local PSA UPF (based on "5G VN internal" switching defined in clause 5.8.2.13.0 of TS 23.502 [3])  . 5G VN traffic not subject to local traffic switching is sent over N6 interface of a  the local PSA UPF and may be handled as described in solution 16. added by I-SMF when I-SMF receives N4 rules with "5G VN internal" on a PDU Session
Editor's note:	It is FFS the local UE address/local PDU Session.
	This may be supported as follows: the SMF for the PDU session of a UE member of the 5G VN group issues following N4 rules for 5G VN (this is what is defined in clause 5.8.2.13.1 without N19 tunnels)
-	associate the UL traffic on the access side of the PDU Session with "5G VN internal" switching (in FAR)
-	create a PDR with source interface "5G VN internal" , a traffic detection filter set to the address(es) of the UE on the PDU Session and a FAR referring to the DL path (N3/N9 tunnel) towards the 5G AN of the UE for the Destination Interface set to "access side” .
-	creates a lower priority PDR with source interface "5G VN internal" , a traffic detection filter set to ANY and a FAR referring to N6 forwarding. This ensures that traffic between members of the 5G VN group that has not been switched locally (the  5G VN group members are not served by the same local PSA UPF) is sent over N6 and handled as described in solution 16
Editor's note:	It is FFS whether and how to support traffic forwarding between I-UPFs.
Editor's note:	It is FFS how to support traffic forwarding between I-UPF and PSA-UPF when local switching at I-UPF is activated.
[bookmark: _Toc104786609]6.3.4	Impacts on existing entities and interfaces
The solution impacts are on:
-	Registering a SMF set (and not a SMF instance) as associated with the DNN + S-NSSAI representing a certain 5G VN group.
-	possibly associate a 5G VN group with a dedicated Slice Differentiator.
-	N16a changes allowing the SMF to send TS 29.500 [10] N4Information that is related to "5G VN internal" switching in the local PSA UPF I-UPF(s).
-	reusing deployment mechanisms defined in solution 16 (e.g. for traffic between 5G VN group members served by different local PSA UPF(s))
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