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Abstract of the contribution: this paper update the Solution 14 to Registration restriction. Furthermore, the interim conclusion about KI 13 is given. 
Discussion
1.  An EN “Editor's note:
For FWA scenario, how to handle the mobility of the 5G-RG are FFS” is Left.

The solution to the EN is “The Registration Restriction should be included in the “Handover Restriction list” and send to (R)AN via the existing Service Request procedure, UE Configuration Update procedure, Handover procedure, etc.” 
NG-RAN reject the HO procedure based on the Handover Restriction list. 
2. About the issue of “whether the existing Mobility Restriction solution specified in R15 or Registration restriction in solution 14 shall be used to perform Mobility Restriction”, evaluations are given as below:

	
	Solution 14
	Solution 18

	Features of the solution
	· For wireline access scenario, Mobility Restriction is performed based on line ID.

· For FWA scenario, Mobility Restriction is performed based on cell granularity.
· For hybrid access scenario, HA 5G-RG is allowed to register to the 5GC only when HA 5G-RG is allowed for both Location Information in wireless access network and Location Information in wireline access network. 
	· For wireline access scenario, Mobility Restriction is performed based on line ID.

· For FWA scenario, Mobility Restriction is performed based on TA granularity as specified in R15.
· For hybrid access scenario, no description so far.

	Advantage
	For FWA scenario,
· Reconfiguration of TA can be avoided. 
· There is no impact to R15 mechanism related to TA.

· Cell based mobility restriction is more consistent with the business model of fixed network.
	For FWA scenario,

· The mobility restriction mechanism for 5G-RG can be consistent with R15 UE.


	Disadvantage
	For FWA scenario,

· There is no uniform mobility restriction mechanism for 5G-RG and R15 UE.
	For FWA scenario,

· Reconfiguration of big change to the TA is needed. That is a great workload to operator. Operator shall consider the trade-off between the reconfiguration complexity and the area size of TA that manage the mobility restriction for 5G-RG.
Note that smaller size of TA result in more reconfiguration complexity but more effective management of mobility restriction for 5G-RG. 

· Since the TA should be reconfigured, it affects every R15 mechanism related to TA, including frequency of Periodic Registration Update of UE, area size of mobility restriction, etc.
· If TA is not re-configured with small enough granularity, it is not consistent with the fixed network business model.


Based on the evaluations above, it is proposed that “For the architecture that 5G-RG connecting to NG RAN, it is operator specific that either the existing Mobility Restriction solution, including Service Area Restriction and Forbidden Area, specified in R15 or Registration restriction in solution 14 shall be used to perform Mobility Restriction.”
3. Furthermore, the interim conclusions list as below are proposed:

The following list summarizes the interim conclusions regarding the support of Mobility Restriction:

-
LADN is not applicable to 5G-RG.
-
For the architecture that 5G-RG connecting to wireline access network, AMF shall identify whether the 5G-RG is allowed to register to 5GC via Line ID.

-
For the architecture that 5G-RG connecting to NG RAN, it is operator specific that either the existing Mobility Restriction solution, including Service Area Restriction and Forbidden Area, specified in R15 or Registration restriction in solution 14 shall be used to perform Mobility Restriction.

-
For the architecture that HA 5G-RG connecting to NG RAN and wireline access network simultaneously, the HA 5G-RG is allowed to register to the 5GC only when HA 5G-RG is allowed to register for both Location Information in wireless access network and Location Information in wireline access network.
-
The Registration Restriction should be sent to 5G-RG via the existing Registration procedure and UE configuration update procedure.

-
The Registration Restriction should be included in the “Handover Restriction list” which specified in TS 23.501.
Proposal
It is proposed to propose the text as the discussion part described.

* * * * Start of Change * * * * 
6.14
Solution #14 – Registration restriction support

This is the solution to Key issue #13.

NOTE 1:
LADN is not applicable in this solution.

6.14.1 Description

Currently the Service area restriction mechanism specified in TS 23.501 [2] and TS 23.502 [3] addresses the restriction for the UE to initiate Service Request or SM signalling to obtain user services (both in CM-IDLE and in CM-CONNECTED states), but the UE is registered in the network, so this mechanism does not fulfil the scope. The Mobility Restriction mechanism based on Forbidden Area under a given RAT enables to not be permitted to initiate any communication with the network for this PLMN based on subscription. The current granularity of Forbidden area based on TA is too wide in respect the need to enforce the restriction of the usage to a small area, such the house or the office. So in this solution we define a procedure based on Registration Restriction.

Registration Restrictions is the mechanism to perform management of Mobile Restriction for WWC.
Registration Restrictions for 5WWC defines areas in which the 5G-RG can or cannot register to the 5GC as follows:

-
WWC Allowed Area: WWC Allowed Area is the area where the 5G-RG is allowed to register to the 5GC based on subscription.

-
WWC Non-Allowed Area: WWC Non-Allowed Area in an area where the 5G-RG is not allowed to register to the 5GC based on subscription.

NOTE:
The WWC Allowed Area and WWC Non-Allowed Area are defined per Access type, i.e. 3GPP for the case of 5G-RG connected via NG RAN and W-5GAN for the case of 5G-RG connected via W-5GAN.
For the architecture of Figure 4.2.2.1-1, Figure 4.2.2.3-3 , Figure 4.2.2.4-1, Figure 4.2.2.7-1 and Figure 4.2.2.8-1 in clause 4.2.2, 5G-RG is connected to the Broadband Wireline network. A Registration Restriction may contain Location Information in wireline access network, for example one or more Line ID including the "circuit ID" and the "remote ID" defined in RFC 3046 [14].

For the architecture of Figure 4.2.2.1-3, Figure 4.2.2.3-3, and Figure 4.2.2.4-2 in clause 4.2.2, 5G-RG is connected to the NG RAN. A Registration Restriction may contain Location Information in wireless access network, for example one or more Cell ID.

For the architecture of Figure 4.2.2.1-2, Figure 4.2.2.3-4, Figure 4.2.2.4-3, Figure 4.2.2.5-2 and Figure 4.2.2.10-2 in clause 4.2.2, HA 5G-RG is connected to the NG RAN and wireline access network simultaneously. The Registration Restriction may contain both Location Information in wireless access network and Location Information in wireline access network. HA 5G-RG is allowed to register to the 5GC only when HA 5G-RG is allowed for both Location Information in wireless access network and Location Information in wireline access network. The solution can be inferred via an example scenario that the HA 5G-RG is in the user's neighbour's house (assuming the 5G-RG is not allowed to registered in the user's neighbour's house) and the user's neighbour's house is in the same cell with the user's house (assuming the 5G-RG is allowed to registered in this cell). Since this HA 5G-RG is in the user's neighbour's house, it is obvious should not be allowed to register to the 5GC. So, based on this example scenario, the solution above is proposed.

The 5G-RG's subscription data in the UDM includes a Registration Restriction which may contain either WWC Allowed or WWC Non-Allowed Areas specified by using explicit Location Information (Line ID or when 5G-RG is connected to the Broadband Wireline network, or Cell ID when 5G-RG is connected to the NG RAN) and/or other geographical information (e.g., longitude/latitude, zip code, etc). The geographical information used to specify WWC allowed or WWC non-allowed area will be mapped to Location Information (Line ID or when 5G-RG is connected to the Broadband Wireline network, Cell ID when 5G-RG is connected to the NG RAN).

The UDM stores the Registration Restrictions of a 5G-RG as part of the UE's subscription data. The PCF in the serving network may (e.g. 5G-RG to varying conditions such as UE's location, application in use, time and date) further adjust Registration Restrictions of a UE, either by expanding an WWC allowed area or by reducing a WWC non-allowed area. The UDM and the PCF may update the Registration Restrictions of a 5G-RG at any time.

During registration, if the Registration Restrictions of the 5G-RG is not present in the AMF, the AMF fetches from the UDM the Registration Restrictions of the 5G-RG that may be further adjusted by the PCF. The serving AMF shall enforce the Registration Restrictions of a UE.

The AMF shall send the information of Registration Restrictions to 5G-RG via NG RAN during Registration Procedure or UE Configuration Update Procedure as specified in TS 23.502 [3].

When the 5G-RG is located in the WWC Non-Allowed Area of the Registration Restriction which is received from the network, it does not initiate Registration Request, Service Request, and PDU Session Management Procedure.

The 5G-RG stores both Registration Restrictions and Forbidden Areas Restrictions.
The Registration Restriction should be included in the “Handover Restriction list” and send to (R)AN via the existing Service Request procedure, UE Configuration Update procedure, Handover procedure, etc. 
It is operator specific that either the existing Mobility Restriction solution, including Service Area Restriction and Forbidden Area, specified in R15 or Registration restriction in this solution shall be used to perform Mobility Restriction. 


6.14.2
Procedure


6.14.2.1 Registration procedure 

The Registration procedure described in TS 23.502 [3] clause 4.2.2.2.2 is followed with the following differences: 

1.
[Optional] In step 16, if the AMF notifies the Registration Restrictions (e.g. 5G-RG location) to the PCF for adjustment or if the PCF updates the Registration Restriction of the 5G-RG itself due to some conditions (e.g. application in use, date and time), then the PCF shall provide the updated Registration Restriction to the AMF.

2.
In step 22, the AMF sends a Registration Accept message to the 5G-RG indicating that the Registration Request has been accepted. Registration Restriction is included in case registration restriction applies for the 5G-RG.

6.14.2.2 UE configuration update procedure 

The UE Configuration Update procedure for access and mobility management related parameters as described in TS 23.502 [3] clause 4.2.4.2 is followed with the following differences: 

1.
In step 1, the AMF sends UE Configuration Update command containing one or more UE parameters including the Registration Restriction to the 5G-RG.

The UE Configuration Update procedure for transparent UE policy delivery as described in TS 23.502 [3] clause 4.2.4.3 is followed with the following differences:

1.
In step 1a/1b the AMF receives Registration Restriction as part of Access and mobility related information or the UE Policy container from the PCF.

6.14.3
Solution Evaluation


The impacts to the network elements are listed as below:

UDM: 
· For FWA scenario, UDM shall store the cell based WWC Allowed/Non-Allowed Area;
· For wireline scenario, UDN shall store the Line ID based WWC Allowed/Non-Allowed Area;
AMF: 
· Identify whether the UE can Register or not based on the Registration restriction;

RAN: 
· For FWA scenario, identify whether HO can be performed or not based on Cell ID;

UE: 
· Identify whether initial Registration Procedure or not based on Cell ID.
* * * * Second Change * * * * 
8.y
Interim Conclusions on Key issue 13 “Mobility Restriction and LADN support”
The following list summarizes the interim conclusions regarding the support of Mobility Restriction:

-
LADN is not applicable to 5G-RG.
-
For the architecture that 5G-RG connecting to wireline access network, AMF shall identify whether the 5G-RG is allowed to register to 5GC via Line ID.
-
For the architecture that 5G-RG connecting to NG RAN, it is operator specific that either the existing Mobility Restriction solution, including Service Area Restriction and Forbidden Area, specified in R15 or Registration restriction in solution 14 shall be used to perform Mobility Restriction.
-
For the architecture that HA 5G-RG connecting to NG RAN and wireline access network simultaneously, the HA 5G-RG is allowed to register to the 5GC only when HA 5G-RG is allowed to register for both Location Information in wireless access network and Location Information in wireline access network. 
-
The Registration Restriction should be sent to 5G-RG via the existing Registration procedure and UE configuration update procedure.
-
The Registration Restriction should be included in the “Handover Restriction list” which specified in TS 23.501.
* * * * End of Change * * * *
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