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Abstract of the contribution: This contribution proposes an evaluation and conclusion for KI#1. 
Discussion 
KI#1 is about how to provision and enforce QoS and Service Area for a group of UEs.
Provisioning of QoS and service area
Two basic approaches have been proposed for how to provision service area and QoS:

1. 
Extend 5GVN API to include service area and QoS (Sol#1, 8)

2. 
Extend the general Parameter Provisioning API to include service area and default QoS information (Sol#9 as updated based on S2-2205864)

Alt#1 is a straightforward solution as it is a simple extension of 5GVN group data. It is however limited to 5GVN groups and cannot address “non-5GVN” groups. The reason is that the 5GVN provisioning procedures are used to create 5GVN specific data types in UDM/UDR and provide 5GVN group data to AMF, SMF and PCF. It is not possible to use these APIs to manipulate other subscription data, e.g. for groups of users that have been created by the operator, i.e. not using the 5GVN API.  

Alt#2 on the other hand is using a general API for providing parameters for groups of UEs, similar to how many NEF APIs allow an AF to provide a request where the target is an External Group Id representing a group of UEs. Alternative 2 is thus a common solution that applies to any group, i.e. both 5GVN and non-5GVN groups. This avoids the AF to use different APIs depending on the type of group. (In case of 5GVN groups, it is assumed that the AF has created the 5GVN group using the 5GVN-specific API before providing additional parameters using other APIs.)

As mentioned above, there are several NEF APIs where an AF can provide parameters for groups of UEs identified by an External Group Id, e.g. Expected UE behavior, ECS address configuration, Service specific parameters etc. as described in TS 23.502 [3], clause 4.15.6. These APIs apply to External Group Ids not referring to a 5GVN group as well as to External Group Ids that refer to a 5GVN group. Alt#2 is thus general, and also inline with these existing NEF APIs where additional parameters can be provided for a group of UEs, independent on whether the group is a 5GVN group or not. The AF may have to use different APIs for different parameters, but this is nothing new or strange and it is how the NEF APIs have been defined in TS 29.122 and TS 29.522. 

Furthermore, it can be noted that KI#1 is not limited to 5GVN groups so a solution supporting both 5GVN and non-5GVN groups should be found.
Enforcement of service area
Three basic solutions proposed for enforcement of service area

1.
Re-use LADN. Limited to one LADN area per DNN, independent of S-NSSAI (e.g. Sol#9)
2.
Extend LADN to support a LADN area per DNN/S-NSSAI combination (e.g. Sol#1,8)
3.
Introduce a SMF-based enforcement of Service Area (e.g. Sol#12, 18)
Alt. #3 has an issue that the UE is not aware of the Service Area and it needs to be studied how it can ensured that the UE does not repeatedly try to access the DNN/S-NSSAI when it is outside the Service Area. It may also lead to a confusing user experience if the UE is rejected but unaware of when it can retry. The solution is also less efficient than Alt#1/Alt#2 since the SMF needs to subscribe to AMF to be notified when the UE moves in/out of the Service Area using Namf_EventExposure which leads to more signaling than Alt#1/Alt#2 that re-uses existing Nsmf signalling. Alt#3 has also higher impacts to the 5GS in general. 
Alt#2 is more flexible than Alt#1 but can be argued to be out of scope of the study, due to the constraint in the SID to re-use existing service area enforcement mechanisms. Alt#2 also has UE impacts. Alt#1 has no impact to the UE and can thus work with legacy UEs. It may be possible to support a Alt#1 and Alt#2 to have improved flexibility as well as support legacy UEs in case the UE indicates its support LADN area per DNN/S-NSSAI combination.
Enforcement of QoS 
No changes to the 5G QoS model are proposed. 
Proposal

It is proposed to update TR 23.700-74 as follows:

**** First Change ****

7.1
Key Issue #1: Enhance group attribute management

There are two aspects for study in key issue #1: service area or QoS that is applicable to each UE within the group. There are 6 solutions (sol#1, sol#8, sol#9, sol#10, sol#12, and sol #13) for service area applicable to each UE within the group, there are 2 solutions (sol#8 and sol#9) for QoS applicable to each UE within the group.

The evaluation of key issue #1 separates into two aspects and uses the principles as below table:

Table 7.1-1: Evaluation of KI#1 related principles

	Objectives
	Principles
	Impacts
	Pros/Cons
	Solution

	Provisioning of the service area for a group
	Enhance the parameter provisioning service used for 5G VN group management to support provisioning of service area for a group.

Service area for a group can be stored as part of the group subscription data or each group member's AM subscription data.
	NEF, UDM, UDR
	Pros:

Cons: Limited to 5GVN groups 

	sol#1, sol#8, sol#10, sol#12, sol #13

	
	Enhance the parameter provisioning service used for provisioning of UE related information to support provisioning of service area for a group.

Service area for a group can be stored as part of shared data related to the group or each group member's AM subscription data.
	NEF, UDM, UDR
	Pros: Applies for both 5GVN groups and non-5GVN groups
Cons: 
	sol#9

	Enforcement of the service area for a group
	AMF obtains service area for a group from UDM/UDR.

Apply LADN mechanism with service area for a group.
	AMF, UDM
	Pros:

Cons:
	sol#1, sol#8, sol#9, sol#10

	
	SMF obtains service area for a group from UDM/UDR, SMF obtains UE location or UE presence in service area of the group and determines how to handle UE's PDU Session.
	SMF, UDM
	Pros:

Cons:
	sol#12

	Provisioning of the QoS for a group
	Enhance the parameter provisioning service used for 5G VN group management to support provisioning of QoS for a group.

QoS for a group can be stored as part of the group subscription data.
	NEF, UDM, UDR
	Pros:

Cons: Limited to 5GVN groups
	sol#8

	
	Enhance the general Parameter Provisioning service to support provisioning of QoS for a group.

QoS for a group can be stored as part of shared data related to the group or each group member's SM subscription data. 
	NEF, UDR

	Pros: Applies for both 5GVN groups and non-5GVN groups
Cons:
	sol#9

	Enforcement of the QoS for a group
	The PCF can obtain the QoS information as part of the group subscription data from UDR and apply it when making policy decisions.
	PCF.
	Pros:

Cons:
	sol#8

	
	The SMF can obtain the QoS information from UDM as per existing specifications. SMF provides it to PCF as per existing specifications, allowing PCF to and apply it when making policy decisions.
	PCF.
	Pros:

Cons:
	sol#9


Provisioning of QoS and service area:

As described in the table above, there are two basic approaches proposed for how to provision service area and QoS:
1. 
Extend 5GVN API to include service area and QoS (Sol#1, 8)
2. 
Extend the general Parameter Provisioning API to include service area and QoS information (Sol#9)

Applicability:

Alternative 1 is a straightforward solution as it is a simple extension of 5GVN group data. It is however limited to 5GVN groups and cannot address “non-5GVN” groups, e.g. where the operator has configured groups via O&M. 

Alternative 2 is general and is a common solution that applies to any group, i.e. both 5GVN and non-5GVN groups. This avoids the AF to use different APIs depending on the type of group. 
There are several NEF APIs where an AF can provide parameters for general groups identified by an External Group Id, e.g. Expected UE behaviour, ECS address configuration, Service specific parameters etc. as described in TS 23.502 [3], clause 4.15.6. These APIs apply to External Group Ids that refer to a 5GVN group as well as to External Group Ids not referring to a 5GVN group. Alternative 2 is in line with these existing NEF APIs where additional parameters can be provided for a group of UEs, independent on whether the group is a 5GVN group or not. 

KI#1 is not limited to 5GVN groups. Alternative 2 is in line with being not limited to 5GVN groups, while Alternative 1 is limited to 5GVN groups. 
Provisioning of QoS:

Alternative 1 enhances 5GVN Parameter Provisioning with QoS information. The QoS information will be stored as 5GVN group data in UDR and be provided to PCF. This alternative is thus overlapping with solutions for KI#3 where API solutions for providing QoS for a group of UEs to the PCF are also discussed. 

Alternative 2 enhances the general Parameter Provisioning with QoS information. This information will be stored in UDM/UDR as subscribed (default) QoS and provided to SMF. This solution thus complements the solutions discussed as part of KI#3.
Enforcement of service area:

There are three basic solutions proposed for enforcement of service area
a.
Re-use LADN. Limited to one LADN area per DNN, independent of S-NSSAI (Sol#9)
b.
Extend LADN to support a LADN area per DNN/S-NSSAI combination (Sol#1, 8)
c.
Introduce a SMF-based enforcement of Service Area (Sol#12, 18)
Alt b is more flexible than Alt a but can possibly be considered out of scope of the study, due to the constraint in the SID to re-use existing service area enforcement mechanisms. Alt b also has UE impacts. Alt a has no impact to the UE and can thus work with legacy UEs. It may be possible to support both a Alt a and b to have improved flexibility as well as support legacy UEs in case the UE indicates its support LADN area per DNN/S-NSSAI combination.
Alt c has an issue that the UE is not aware of the Service Area and it needs to be studied how it can ensured that the UE does not repeatedly try to access the DNN/S-NSSAI when it is outside the Service Area. It may also lead to a confusing user experience if the UE is rejected but unaware of when it can retry. The solution is also less efficient than Alt a/b since the SMF needs to subscribe to AMF to be notified when the UE moves in/out of the Service Area using Namf_EventExposure which leads to more signaling than Alt a/b that re-uses existing Nsmf signalling. Alt c has also higher impacts to the 5GS in general. 
Enforcement of QoS 

No changes to the 5G QoS model are proposed.

**** Next Change ****

8.1
Key Issue #1: Enhance group attribute management

Editor's note:
Additional conclusions for KI#1, if any, are FFS.
The following is concluded: 

-
The procedures for Parameter Provisioning, as defined in TS 23.502 [3], clauses 4.15.6.2 and 4.15.6.7 are re-used.

- 
The general (non-5GVN specific) Parameter Provisioning API is extended to allow an AF to provide service area and default QoS per DNN/S-NSSAI, as described in Solution #9. 

- 
Both 5GVN groups and non-5GVN groups are supported based on the above bullets, using a common solution. 

- 
The service area information provided via the Parameter Provisioning API contains a geographical area that is mapped to a list of TAs by the NEF. 
- 
The service area information is provided by UDM to AMF as LADN area information (i.e. this requires an extension of AM subscription data). The default QoS information is provided by UDM to SMF as per existing specifications (i.e. no impacts to SM subscription data needed). 
- 
The LADN feature is re-used to enforce the service area. 

Editor’s note: It is FFS whether LADN is extended to support LADN area per DNN/S-NSSAI
**** End of Changes ****
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