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********** START OF 1st CHANGE **********
Annex X (informative):
Isolated Operation for Public Safety in 5GS (IOPS) network establishment/termination

X.1
IOPS network establishment/termination

The decision by a IOPS-capable NG-RAN to enter IOPS mode of operation is made in accordance with the local policies of the operator. In situations when the backhaul to the Macro 5GC is lost and a NG-RAN can start IOPS mode of operation based on local policies, or a NG-RAN is deployed as part of a Nomadic 5GS, the following NG-RAN behaviour is expected:

-
If the NG-RAN can reach a Local 5GC for IOPS mode of operation, the NG-RAN uses the Local 5GC.

-
If the NG-RAN cannot reach a Local 5GC, then the NG-RAN enters a state where UEs do not attempt to select the cells under its control.

The IOPS networks will be established by the independent actions of each NG-RAN entering IOPS mode of operation. A IOPS network comprising two or more NG-RANs will be established as a result of multiple NG-RANs entering IOPS mode of operation and establishing N2 backhaul paths to the local AMF of the same Local 5GC.

A NG-RAN in IOPS mode of operation, indicates/broadcasts the IOPS PLMN cell(s) as "Not Barred" & "Reserved for Operator Use", for the IOPS PLMN identity, as defined in TS 36.304 [43] and TS 38.304 [44]. This "Cell Reserved for Operator Use" feature will allow the IOPS-enabled UEs to get access to the IOPS network while barring other non-IOPS-enabled UEs in the same area. As an alternative, a NG-RAN in IOPS mode of operation, broadcasts the IOPS SNPN ID. The Network access control of SNPN as described in clause 5.30.2.5 of TS 23.501 [2] will allow the IOPS-enabled UEs to get access to the IOPS network while not allowing other non-IOPS-enabled UEs in the same area.
When an N2 backhaul to the Macro 5GC is re-established, the N2 connections to the Local 5GC are released according to the local IOPS network policies, to move the UEs to Idle mode, and stops the IOPS mode of operation. The PLMN ID of the Macro 5GC is announced by the NG-RAN so that UEs reselect the PLMN of Macro 5GC. Figure X-1 provides an example of the procedures of IOPS network establishment, access and termination.
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Figure X-1: Example of Local 5GC based IOPS operation

1)
The UE registers to the Macro 5GC accessing normal application (e.g., MCPTT) services.

2)
The NG-RAN detects loss of the backhaul to the Macro 5GC and in accordance with local operator policies decides to activate IOPS mode of operation. 
NOTE 1:
The above steps are not applicable for the Nomadic 5GS case.

3)
Local 5GC is activated. The NG-RAN establishes the backhaul link to Local 5GC.
4)
The NG-RAN broadcasts the PLMN ID for IOPS operation with the Local 5GC and indicates the IOPS PLMN cell(s) as "Not Barred" & "reserved" for operator use. As an Alternative, The NG-RAN broadcasts SNPN ID.
5)
The UE detects the IOPS PLMN ID or SNPN ID and selects the IOPS PLMN ID or SNPN ID. 
6)
The UE registers to the IOPS network, including the authentication procedure with the IOPS network. After a success registration to the IOPS network, the UE establishes PDU session to get access to the Public Safety services and to obtain local IP address.

7)
Public Safety services supported by the IOPS network can be accessed at this time.
NOTE 2:
The following steps are not applicable for the Nomadic 5GS case.

8)
At some point in time the NG-RAN detects that the backhaul to the Macro 5GC has been restored.

9)
The local backhaul connections to the Local 5GC are released according to the IOPS network policies. The NG-RAN stops its IOPS mode of operation and the Local 5GC is de-activated. The UE moves to idle mode. The Local 5GC is deactivated.
10)
The NG-RAN establishes a backhaul link to the Macro 5GC.

11)
The PLMN ID of the Macro 5GC is announced by the NG-RAN.
12)
The UE detects the normal PLMN ID and selects the PLMN ID. 
13)
The UE joins the macro network. 
********** End OF 1st CHANGE **********
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