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1. Introduction/Discussion
It is proposed to update the solution #7 to solve ENs.

1. The first EN in 6.7.2
	Editor's note:	As different 5G VN groups are mapped to different (DNN, S-NSSAI)(s), the solution means that inter UPF communication needs to be set by SMF(s) controlling different DNN/S-NSSAI(s) between UPF(s) serving different DNN/S-NSSAI(s). it is FFs how this is realized.


The AMF selects SMF per DNN/S-NSSAI. Then, it sends the PDU Session Request to the SMF with the highest priority (predefined by operator, by AF or by UE), and the SMF selects the other SMFs and communicate with the other SMFs for establishing the PDU Session. 
If multiple SMFs are needed to support Group1 and Group2, a SMF selected by the AMF for Group1 may select another SMF for Group2 and the SMFs signal with each other to complete the PDU Session Establishment procedure including the QoS configuration. The SMFs may control inter-PSA UPF communications including the QoS configuration.
The final PDU Session Establishment Response singling is via the SMF that is selected first.
Proposal: Add the above texts to the TR.

2. The first EN in 6.7.3
	Editor's note:	How DNN/S-NSSAI specific configuration and subscription data can be accommodated for PDU Sessions that have multiple DNNs/S-NSSAIs is FFS. e.g. how to address inconsistencies, conflicts and overlaps between the respective subscription data.


Unless configuration ensures that a SMF / UPF can support all DNNs/S-NSSAIs of the groups, multiple SMFs and UPFs are selected based on DNN/S-NSSAI specific configuration and subscription. The higher QoS is applied, if there are conflicts on the QoS configuration of the DNNs/S-NSSAIs.
The AMF selects SMF per DNN/S-NSSAI. Then, it sends the PDU Session Request to the SMF with the highest priority (predefined by operator, by AF or by UE), and the SMF selects the other SMFs and communicate with the other SMFs for establishing the PDU Session. 
If multiple SMFs are needed to support Group1 and Group2, a SMF selected by the AMF for Group1 may select another SMF for Group2 and the SMFs signal with each other to complete the PDU Session Establishment procedure including the QoS configuration. The SMFs may control inter-PSA UPF communications including the QoS configuration.
The final PDU Session Establishment Response singling is via the SMF that is selected first.
Proposal: Add the above texts to the TR.

3. The second EN in 6.7.3
	Editor's note:	It is FFS how to set the forwarding rules, e.g. PDR/FAR to achieve the replication of one UL packet and distribution the copies to respective group.


The UPF forwards the traffic from UE1 for Group1 and Group2 to UEs which belong to (Group1 and Group2) or to Group1 with QoS1. Then, the UPF forwards the traffic from UE1 for Group1 and Group2 to UEs which belong to Group2 but do not belong to Group1 with QoS2.
Proposal: Add the above texts to the TR.

4. The third EN in 6.7.3
	Editor's note:	It is FFS whether any data sent to such a group (e.g. group 1) shall always be sent to the other group (e.g. group 2). if this is the case, it is questionable to create different groups for this purpose.


Only when UE1 wants to send same data to UEs of different groups, it adds both G1 and G2 in PDU Session request. Then, it sends data to UEs of both G1 and G2 via the PDU Session. 
If UE1 adds G1/G2 only in a PDU Session request, it can send data to G1/G2 only via the PDU Session.
Proposal: Add the above texts to the TR.

2. Text Proposal
It is proposed to capture the following changes to TR 23.700-74.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *

[bookmark: _Toc101250027]6.7	Solution #7: A PDU Session with multiple groups
[bookmark: _Toc101250028]6.7.1	Introduction
This solution is Key Issue #5 on 5G Smart Energy and Infrastructure.
Figure 6.7.1-1 depicts the concept of the solution.


Figure 6.7.1-1: Group communication enhancements for SEI (Smart Energy and Infrastructure)
Target scenario of this solution is a smart grid scenario. For example, a UE shares its phase info with the UEs in Regsion.1 for synchronization and with the UEs in Area.1 for monitoring. Region.1 is located in Aera.1. For that, a UE belongs to Region.1 group and to Area.A 1 group. When the UE sends data to Region.1 group in higher QoS and to Area.A 1 group in lower QoS. The other UEs which belong to Region.1 group and to Area.A 1 group receive data in higher QoS. The UEs which belong to only Region.1 group receive the data in higher QoS. The UEs which belong to Area.A 1 group receive the data in lower QoS. A UE which belongs to Region.1 only, sends data to UEs which belong to Region.1 group and to Area.1 group and to UEs which belong to Region.1 group. A UE which belongs to Area.A 1 group olny sends data to UEs which belong to Region.1 group and to Area.1 group and to UEs which belong to Area.A 1 group.
[bookmark: _Toc101250029]6.7.2	Functional Description
Figure 6.7.2-1 depicts the concept of the solution.


Figure 6.7.2-1: A PDU session with multiple groups
The principles of this solution are like the following. The numbers of each bullet refer to those in Figure 6.7.2-1.
-	A UE or an AF requests 5GS to configure new groups with different QoS's (0). UDM/UDR stores the group QoS information. SMF retrieves the information during PDU Session setup. AF can pre-configure the group and the QoS per group.
A UE belongs to Group1 and Group2 sends data to the UEs which belong to at least one of Group1 and Group2. A UE belongs to Group1 only sends data to UEs which belong to Group1. A UE belongs to Group2 only sends data to UEs which belong to Group2.
	AF can predefine GroupA which has sub-groups of Group1 and Group2. Each of sub-groups keeps group data such as membrs, QoS requirements, and so on.
-	A UE establishes a PDU Session for the groups with explicit priorities or implicit priorities (e.g. the former of the list means the higher priority) (1). The UE provides list of group IDs with explicit priorities. For this, the UE provides an indication when it send PDU Session request to 5GC. It is assumed that the UE knows the group id via pre-configuration or via any other means.
Editor's note: how pre-configuration can work and what other means refers to is FFS.
	If the AF predefined GroupA which has sub-groups of Group1 and Group2, the UE can establish a PDU Session for the Group1 and Group2 by using GroupA as a group ID.
	For each group the PDU Session is accessing, there should have one QoS flow. For that, priorities among QoSs among groups are needed. It is also possible with implicit priorities when the QoS information includes priorities. Explicit priorities (e.g. using Priority Levels) are provided when the AF pre-configure the group and the QoS per group. If explicit priorities are not provided more strict requirements can be considered to have higher priorities if the same types of requirements like max-latency or min-rate. If the same types of requirements are not used, the groups specified in the earlier order of the PDU Session Request from the UE can be considered to have higher priorities.
	The SMF sets up the UPF forwarding table based on the groups and the SMF sets up the QoS flows based on the QoS requirements (2, 3, 4). For example, an UPF can be configured to forward the highest group traffic first, and then to forward the next-higher group traffic not overlapped with the previous traffic. Each UE is verified if it is allowed to communicate with a group when the PDU Session is established.
	If multiple SMFs are needed to support Group1 and Group2, a SMF for Group1 may select another SMF for Group2 and the SMFs signal with each other to complete the PDU Session Establishment procedure including QoS configuration. The SMFs may control inter-PSA UPF communications including QoS configuration.
-	The UE sends the traffic to the PSA UPF with the highest QoS of the groups. The UPF forwards the traffic to the UEs of a group with the QoS requirements of the group and to the other UEs of another group with the dedicated QoS for the group (5). For the UL packet, the UE just needs to send one copy to the PDU session on the QoS flow with most strict QoS requirements, and UPF is responsible for distribution of packet to different groups with different QoS. The usage of QoS rules may also need to know priorities among QoS's among groups. The traffic from the UE belongs to multiple groups within the PDU Session of multiple DNNs/S-NSSAIs mapped to 5G VN groups is identified as group traffic, and is forwarded as the SMF configured the UPF for the group communication. The UE sends the traffic to the PSA UPF. Each PSA UPF of a UE with a single group forwards the traffic to the UE with the QoS of the group. Each PSA UPF of a UE with multiple groups forwards the traffic to the UE with the highest priority QoS of the groups.

Editor's note:	As different 5G VN groups are mapped to different (DNN, S-NSSAI)(s), the solution means that inter UPF communication needs to be set by SMF(s) controlling different DNN/S-NSSAI(s)between UPF(s) serving different DNN/S-NSSAI(s). it is FFs how this is realized.
[bookmark: _Toc101250030]6.7.3	Procedures
Figure 6.7.3.1-1 outlines the procedure for support of a PDU Session with multiple groups when there can be one SMF/UPF(s).




 Figure 6.7.3-1: Procedure for a PDU session with multiple groups
0.	The AF configures Group1 and Group2. It also configures QoS requirements1 for Group1 and QoS requirements2 for Group2. Then, the PCF maps QoS1 and QoS2 based on the QoS requirements1 and QoS requirements2.
1.	UE1, which belongs to Group1 and Group2, sends PDU Session Request with Group1 and Group2 to the SMF. In this step, the AMF needs to select the SMF based on the information including Group1 and Group2. UE should include multiple DNNs/S-NSSAIs for a PDU Session.

Editor's note:	How DNN/S_NSSAI specific configuration and subscription data can be accommodated for PDU Sessions that have multiple DNNs/SNSSAIs is FFS. e.g. how to address inconsistencies, conflicts and overlaps between the respective subscription data.
NOTE:	Configuration shall ensure that a SMF / UPF(s) can support all DNNs/S-NSSAIs of the group of groups.

2.	The SMF checks subscription of the UE1 with the UDM and retrieves group information for Group1 and Group2 from UDM.
32a.	The SMF associates with PCF and retrieves QoS information like QoS1 for Group1 and QoS2 for Group2.
34/4a.	The SMF exchanges N4 controls with the UPF1/UPF2 for Group1 and Group2.
45/5a.	The UPF1/UPF2 setups the forwarding rules for Group1 and Group2.
	UPF1/UPF2 forwards the traffic from UE1 for Group1 and Group2 to UEs which belong to (Group1 and Group2) or to Group1 with QoS1. Then, UPF1/UPF2 forwards the traffic from UE1 for Group1 and Group2 to UEs which belong to Group2 but do not belong to Group1 with QoS2.
Editor's note:	It is FFS how to set the forwarding rules, e.g. PDR/FAR to achieve the replication of one UL packet and distribution the copies to respective group.
56.	The SMF sends PDU Session Eestablishment Response for Group1 and Group2 to UE1. The SMF sets QoS for the traffic for Group1 and Group2 to QoS1 if QoS1 has higher priority than QoS2.
5a6a.	UE2, which belongs to Group1, establishes PDU Session for Group1 with QoS1 with UPF1. This includes similar steps similar to steps 1 through 56.
5b6b.	UE3, which belongs to Group2, establishes PDU Session for Group2 with QoS2 with UPF2. This includes similar steps similar to steps 1 through 56.
67.	UE1 sends traffic for Group1 and Group2 with QoS1 to the UPF1.
NOTE:	Only when UE1 wants to send same data to UEs of different groups, it adds both Group1 and Group2 in PDU Session request. Then, it sends data to UEs of both Group1 and Group2 via the PDU Session. If UE1 adds Group1 or Group2 only in a PDU Session request, it can send data to Group1 or Group2 only via the PDU Session.

Editor's note:	It is FFS whether any data sent to such a group (e.g. group 1) shall always be sent to the other group (e.g. group 2). if this is the case, it is questionable to create different groups for this purpose.
78.	The UPF1 forwards the traffic from UE1 for Group1 and Group2 to UEs which belongs to (Group1 and Group2) or to Group1.
89.	The UPF1 sends traffic from UE1 for Group1 and Group2 to UE2 for Group1 with QoS1.
9a.	UPF1 sends traffic from UE1 for Group1 and Group2 to UPF2 with QoS1.
910.	The UPF2 forwards the traffic from UE1 for Group1 and Group2 to UEs which belongs to Group2 but do not belongs to Group1.
101.	The UPF2 sends traffic from UE1 for Group1 and Group2 to UE3 for Group2 with QoS2.

The AF can predefine GroupA which has sub-groups of Group1 and Group2. Figure 6.7.3.1-2 outlines the procedure for support of a PDU Session with GroupA including multiple sub-groups.

Figure 6.7.3-2: Procedure for a PDU session with a predefined Group including multiple sub-groups
0.	The AF configures Group1 and Group2. It also configures QoS requirements1 for Group1 and QoS requirements2 for Group2. Then, the PCF maps QoS1 and QoS2 based on the QoS requirements1 and QoS requirements2. The AF predefines GroupA which has sub-groups of Group1 and Group2.
1.	UE1, which belongs to Group1 and Group2, sends PDU Session Request with GroupA to a SMF. In this step, the AMF needs to select the SMF based on the information including GroupA which has sub-groups of Group1 and Group2. UE should include DNN/S-NSSAI for GroupA for the PDU Session.
NOTE:	Configuration shall ensure that a SMF / UPF(s) can support all DNNs/S-NSSAIs of the sub-gro
2.	The SMF checks subscription of the UE1 with the UDM and retrieves group information for Group1 and Group2 from UDM.
3.	The SMF associates with PCF and retrieves QoS information like QoS1 for Group1 and QoS2 for Group2.
4/4a.	The SMF exchanges N4 controls with the UPF1/UPF2 for Group1 and Group2.
5/5a.	UPF1/UPF2 setups the forwarding rules for Group1 and Group2.
	UPF1/UPF2 forwards the traffic from UE1 for Group1 and Group2 to UEs belongs to (Group1 and Group2) or to Group1 with QoS1. Then, UPF1/UPF2 forwards the traffic from UE1 for Group1 and Group2 to UE(s) belong(s) to Group2 but do(es) not belong(s) to Group1 with QoS2.

6.	The SMF sends PDU Session Establish Response for GroupA to UE1. The SMF sets QoS for the traffic for GroupA to QoS1 if QoS1 has higher priority than QoS2.
6a.	UE2, which belongs to Group1, establishes PDU Session for Group1 with QoS1. This includes similar steps similar to steps 1 through 6.
6b.	UE3, which belongs to Group2, establishes PDU Session for Group2 with QoS2. This includes similar steps similar to steps 1 through 6.
7.	UE1 sends traffic for GroupA with QoS1 to the UPF.
NOTE:	Only when UE1 wants to send same data to UEs of different groups, it adds both GroupA in PDU Session request. Then, it sends data to UEs of both Group1 and Group2 via the PDU Session. If UE1 adds Group1 or Group2 only in a PDU Session request, it can send data to Group1 or Group2 only via the PDU Session.
Editor’s Note: it needs to be clarified whether ‘the UE adds both GroupA in PDU Session request’ means some User Plane impacts
8.	The UPF forwards the traffic from UE1 for GroupA to UEs which belong to GroupA or to Group1.
9.	The UPF sends traffic from UE1 for GroupA to UE2 for Group1 with QoS1.
10.	The UPF forwards the traffic from UE1 for GroupA to UEs which belong to Group2 but do not belong to Group1.
11.	The UPF sends traffic from UE1 for GroupA to UE3 for Group2 with QoS2.

Unless configuration ensures that a SMF / UPF can support all DNNs/S-NSSAIs of the group, multiple SMFs and UPFs are selected based on DNN/S-NSSAI specific configuration and subscription. The higher QoS is applied, if there are conflicts on the QoS configuration of the DNNs/S-NSSAIs.
The AMF selects SMF per DNN/S-NSSAI. Then, it sends the PDU Session Request to the SMF with the highest priority (predefined by operator, by AF or by UE), and the SMF selects the other SMFs and communicate with the other SMFs for establishing the PDU Session. 
If multiple SMFs are needed to support Group1 and Group2, a SMF selected by the AMF for Group1 may select another SMF for Group2 and the SMFs signal with each other to complete the PDU Session Establishment procedure including the QoS configuration. The SMFs may control inter-PSA UPF communications including the QoS configuration.
The final PDU Session Establishment Response singling is via the SMF that is selected first. If one of the SMFs rejects the PDU Session establishment request, the final PDU session establishment response includes this rejection.

Figure 6.7.3-3 outlines the procedure for support of a PDU Session when multiple SMFs are needed.
NOTE:	This procedure can be changed in order to coordinate with the solutions for KI#4.



Figure 6.7.3-3: Procedure for a PDU session with multiple groups when multiple SMFs are needed
0.	The AF configures Group1 and Group2. It also configures QoS requirements1 for Group1 and QoS requirements2 for Group2. Then, the PCF maps QoS1 and QoS2 based on the QoS requirements1 and QoS requirements2.
1.	UE1, which belongs to Group1 and Group2, sends PDU Session Request with Group1 and Group2 to the AMF.
1a.	The AMF selects SMF per DNN/S-NSSAI. Then, it sends the PDU Session request to the SMF with the highest priority (predefined by operator, by AF or by UE). In this case, the AMF selects SMF1 based on Group1.
1b. The AMF sends the PDU Session request to the SMF1 with an indication that more SMFs are involved.
1c. SMF1 selects the other SMFs, in this case SMF2. This step may reuse solutions for KI#4.
1d. SMF1 sends PDU Session request to the other SMFs, in this case SMF2, for establishing the PDU Session.
1e. SMF1 and SMF2 communicate with each other for establishing the PDU Session. 
2/2a.	SMF1/SMF2 checks subscription of UE1 with the UDM and retrieves group information for Group1 and Group2 from UDM. If SMF1 is selected based on Group1 and SMF2 is selected based on Group2, SMF1 will get subscription data of UE1 for Group1 and SMF2 will get subscription data of UE1 for Group2.
3/3a.	SMF1/SMF2 associates with PCF and retrieves QoS information like QoS1 for Group1 and QoS2 for Group2.
4/4a.	SMF1/SMF2 exchanges N4 controls with the UPF1/UPF2 for Group1 and Group2.
5/5a.	UPF1/UPF2 setups the forwarding rules for Group1 and Group2.
	UPF1/UPF2 forwards the traffic from UE1 for Group1 and Group2 to UEs which belong to (Group1 and Group2) or to Group1 with QoS1. Then, the UPF forwards the traffic from UE1 for Group1 and Group2 to UEs which belong to Group2 but do not belong to Group1 with QoS2.
	SMF1 and SMF2 can exchange signalling to updates the states with each other.
6.	SMF2 sends PDU Session establishment response to SMF1. SMF1 sends PDU Session establishment Response for Group1 and Group2 to UE1. SMF1/SMF2 sets QoS for the traffic for Group1 and Group2 to QoS1 if QoS1 has higher priority than QoS2. The final PDU Session Establishment Response singling is via SMF1. If one of SMF1 and SMF2 rejects the PDU Session establishment request, the final PDU session establishment response includes this rejection.
6a.	UE2, which belongs to Group1, establishes PDU Session for Group1 with QoS1 with SMF1 and UPF1. This includes similar steps similar to steps 1 through 6.
6b.	UE3, which belongs to Group2, establishes PDU Session for Group2 with QoS2 with SMF2 and UPF2. This includes similar steps similar to steps 1 through 6.
7~11.	The same as 7~11 of Figure 6.7.3-1.

The AF can predefine GroupA which has sub-groups of Group1 and Group2. Unless configuration ensures that a SMF / UPF(s) can support all DNNs/S-NSSAIs of the sub-groups of GroupA, multiple SMFs are needed. Figure 6.7.3-4 outlines the procedure for support of a PDU Session with GroupA including multiple sub-groups when multiple SMFs are needed
NOTE:	This procedure can be changed in order to coordinate with the solutions for KI#4.



Figure 6.7.3-4: Procedure for a PDU session with a predefined Group including multiple sub-groups when multiple SMFs are needed
0.	The AF configures Group1 and Group2. It also configures QoS requirements1 for Group1 and QoS requirements2 for Group2. Then, the PCF maps QoS1 and QoS2 based on the QoS requirements1 and QoS requirements2. The AF predefines GroupA which has sub-groups of Group1 and Group2.
1.	UE1, which belongs to Group1 and Group2, sends PDU Session Request with GroupA to the AMF.
	In this step, the AMF needs to select the SMF based on the information including GroupA which has sub-groups of Group1 and Group2. UE should include DNN/S-NSSAI for GroupA for the PDU Session.
1a.	The AMF selects SMF per DNN/S-NSSAI of GroupA. In this case, as multiple SMFs are needed, the SMF with the highest priority (predefined by operator, by AF or by UE) is selected. In this case, the AMF selects SMF1.
1b. The AMF sends the PDU Session request to the SMF1 with an indication that more SMFs are involved.
1c. SMF1 selects the other SMFs, in this case SMF2. This step may reuse solutions for KI#4.
1d. SMF1 sends PDU Session request to the other SMFs, in this case SMF2, for establishing the PDU Session.
1e. SMF1 and SMF2 communicate with each other for establishing the PDU Session..
2/2a.	SMF1/SMF2 checks subscription of UE1 with the UDM and retrieves group information for Group1 and Group2 from UDM. If SMF1 is selected based on Group1 and SMF2 is selected based on Group2, SMF1 will get subscription data of UE1 for Group1 and SMF2 will get subscription data of UE1 for Group2.
3/3a.	SMF1/SMF2 associates with PCF and retrieves QoS information like QoS1 for Group1 and QoS2 for Group2. If SMF1 is selected based on Group1 and SMF2 is selected based on Group2, SMF1 will get QoS1 info for Group1 and SMF2 will get QoS2 for Group2.
4/4a.	SMF1/SMF2 exchanges N4 controls with the UPF1/UPF2 for Group1 and Group2.
5/5a.	UPF1/UPF2 setups the forwarding rules for Group1 and Group2.
	UPF1/UPF2 forwards the traffic from UE1 for Group1 and Group2 to UEs which belong to (Group1 and Group2) or to Group1 with QoS1. Then, the UPF forwards the traffic from UE1 for Group1 and Group2 to UEs which belong to Group2 but do not belong to Group1 with QoS2.
	SMF1 and SMF2 can exchange signalling to updates the states.
6.	SMF2 sends PDU Session establishment response to SMF1. SMF1 sends PDU Session establishment Response for GroupA to UE1. SMF1/SMF2 sets QoS for the traffic for Group1 and Group2 to QoS1 if QoS1 has higher priority than QoS2. If one of SMF1 and SMF2 rejects the PDU Session establishment request, the final PDU session establishment response includes this rejection.
Each SMF allocate UPF, while the first SMF allocate UE IP address. The first SMF enforces PCC rules with the coordination form the SMFs. multi-SMF case is related with the solutions for KI#4.
6a.	UE2, which belongs to Group1, establishes PDU Session for Group1 with QoS1 with SMF1 and UPF1. This includes similar steps similar to steps 1 through 6.
6b.	UE3, which belongs to Group2, establishes PDU Session for Group2 with QoS2 with SMF2 and UPF2. This includes similar steps similar to steps 1 through 6.
7~11.	The same as 7~11 of Figure 6.7.3-1.
[bookmark: _GoBack]
[bookmark: _Toc101250031]6.7.4	Impacts on existing entities and interfaces
The impacts on the existing entities are like the following.
-	UE shall include multiple DNNs/S-NSSAIs or a DNN/S-NSSAI mapped to a group which has subgroups for the multiple DNNs/S-NSSAIs for a PDU Session. this includes changes to NAS Transport protocol (as defined in 24.501 and Figure 8.2.2.1-1 of TS 23.501) that currently handles a single DNN/S-NSSAI 
-	AMF shall select the SMF based on the multiple DNNs/S-NSSAIs or on the DNN/S-NSSAI mapped to a group which has subgroups for the multiple DNNs/S-NSSAIs.
-	AMF needs to manage conflicts where some of the multiple DNNs/S-NSSAIs for the PDU Session are allowed by policies/subscription while DNNs/S-NSSAIs are not
-	SMF shall control the UPF(s) based on the multiple DNNs/S-NSSAIs and QoS setup considering priorities among multiple groups.
-	UPF shall forwards traffic for multiple groups. This may mean SMF , N4 and UPF impacts to manage rules requiring the UE to multicast traffic towards 2 groups
-	AMF (including NAS) /UDM/PCF/CHF/RAN shall support PDU Sessions with multiple DNNs/S-NSSAIs or a DNN/S-NSSAI mapped to a group which has subgroups for the multiple DNNs/S-NSSAIs.

-	UDM/UDR shall support multiple SMF(s) to register for the same PDU Session if multiple SMFs are needed for the PDU Session.
-	PCF/CHF shall establish multiple Npcf or a Nchf association for the same PDU Session if multiple SMFs are needed for the PDU Session. They need also to be handle potentially conflicting information received from the different SMF(s)
-	PCF/CHF need to handle PDU Session with the multiple DNNs/S-NSSAIs
Editor’s Note: it needs to be clarified whether ‘the UE adds both GroupA in PDU Session request’ means some User Plane impacts

* * * * End of changes * * * *
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