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1. Introduction
There are multiple market segments in the realm of residential, office, enterprise and factory, where 5G will need to provide services with similar functionalities to Local Area Networks (LANs) and VPN’s but improved with 5G capabilities. To support the vertical service requirements, 3GPP TS23.501 support 5G VN group communication to route traffic between PDU Sessions for a single 5G VN group. 5G VN group communication includes one to one communication and one to many communication.
Scenario1:

A mid-size enterprise decides to replace their existing wired and wireless LANs in the office with a 5G PVN using NR radio in unlicensed spectrum. The enterprise wants to be able to control and manage the equipment that is able to access the 5G PVN, e.g., printers, scanners, company database, phones, computers, to allow only specified equipment to have access and block access from non-company equipment (e.g., a visitor’s phone). While in the office, employees will be able to use their cell phones and computers to communicate with other office equipment such printers, scanners, and video conference displays as well as to access company files and databases that are only available to employees.
Scenario2:

Employees are encouraged to bring their own devices: laptops, tablets, smartphones, whatever helps them be the most productive. Even though each employee makes his or her own decision on service providers for the primary subscription for these devices, the 5G PVN needs to be able to provide service for all the devices. Some devices may have a 3GPP subscription, some may not. The 5G PVN will need to ensure that all devices are authorized and authenticated before providing access to avoid giving access to enterprise information to unintended devices.
There are 3 different traffic forwarding methods, i.e. UPF local switching, N6-based forwarding and N19-based forwarding, to forward traffic within the 5G VN group.
As defined in TS23.501 and TS29.244, for 5G VN group communication, when N19-based forwarding is used, the SMF may correlate all the PDU sessions for the 5G VN Group members to generate the PDR and FAR corresponding to the group level N4-session for UPF. Such group level N4 session is used to perform the PDR and FAR specific for all PDU session related to the group.
2. Discussion

All users of a single 5G VN group might share a certain counter in the CHF, e.g. all the service experienced by all the equipments accessing the 5G VN is sponsored by the enterprise as a vertical customer. In such case, operator may configure that PCF use the change of the policy counter status relating to a 5G VN group as input to policy decision of all the 5G VN group members.

As specified in TS29.594, for each 5G VN group member, PCF will create and maintain a separate subscription resource for retrieval and spending limit reporting as following:
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Once the 5G VN counter status change is detected in CHF, a HTTP POST request is sent to notify the change for each 5G VN group member who PCF already create subscription for. Considering that a VN group may be a mid-size enterprise or even a large-size enterprise which might have have hundreds or thounds of members, hundreds or thounds of notification message need to be generated in CHF and then sent to PCF. 
Two issues exists during this procedure:
· vast amount of notification sending will result in large signalling load, especially when there are multiple 5G VN groups in the network.
· the delay among such notifications receival in PCF, e.g. the time interval between the first notification arrival and the last notification arrival, may be serval minutes. It means that PCF can not adjust policy decisions for all members of a single 5G VN group simultaneously, members may have very different service experience.
Following alternatives could be taken into consideration as optimization solutions: 
Alternative 1:

PCF to creates a group-level subscription resource to retrieve the status of 5G VN group counter available at the CHF and to subscribe to spending limit reporting, as following procedure:
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1) UE establish a PDU session for 5G VN group communication. PCF determine the UE is a 5G VN group member and the PDU session is 5G VN group communication. PCF send a HTTP POST request to create a regalur subscription resource to retrieve status of policy counters which is not related to 5G VN group. Besides, PCF send a HTTP POST request to create a group-level subscription resource to retrieve the status of 5G VN group counter if there is no existing subscription for the retrieval 5G VN group counter status.
For each 5G VN group member, step 1) is repeated.

3) When CHF detects that the status of a 5G VN group policy counter(s) has changed and the PCF has subscribed to notifications of changes in the status of this policy counter(s), it sends a notification to the PCF in the 5G VN group level subscription.
Alternative 2:
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1) UE establish a PDU session for 5G VN group communication. If the PCF determines that the policy decision depends on the status of the policy counters available at the CHF, and such reporting is not established for the subscriber, the PCF send a HTTP POST request to create a Spending Limit subscription resource.
For each 5G VN group member, step 1) is repeated. And PCF select a subscription resource creation to include the 5G VN group id, e.g the first subscription reousce for the 5G VN group id communication.
2) Upon a 5G VN group counter status change is detected, the CHF send a policy counter status change notification to the subscription which is created with the 5G VN group id.
3) The PCF acknowledges the notification and uses the status of the received policy counter(s) as input to policy decision for all the 5G VN group member.

evaluation:

Both alternative 1 and alternative 2 both enable CHF send only one notification to PCF everytime when 5G VN group counter status changes, which reduces the number of sending notification messages to save network resource and enable PCF adjust policy decision for all members of the same 5G VN group at the same time. Otherwise CHF have to send notifications one by one to every member to a single 5G VN group, which may take a long time. The delay among notifications may cause members have very different service experience. 
alternative 1: a new type of subscritpion resource is introuduced, i.e. a subscription resource is created and maintained specific fo 5G VN group counter status change. 5G VN group specific subscription resource means 5G VN group is to be supported as one more type of subscriber.
alternative 2:The main motivation of alternative 2 is to avoid requir new type of subscription. It requirs PCF to use the policy counter status information received in one UE’s subscription notification as input for other UE’s policy decision, if all the UE is the member of the same 5G VN group. The existing pricinple that the Nchf_SpendingLimitControl service enables the NF service consumer (i.e. PCF) to retrieve policy counter status information per UE is kept.
3. Proposal

It is recommended to select alternative 2 to enhance the Nchf_SpendingLimitControl Service as C3-205279.
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