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1.	Discussion
In SA2-116 there were discussions on how to capture roaming scenarios and requirements. This contribution proposes a way forward.
For roaming there are two key considerations:
-	UE UP Connectivity via NR while roaming 
-	Inter-operator network roaming interface
We will consider both of these separately.
1.1	UE UP Connectivity via NR while Roaming 
There are several deployment options for an operator to provide NR user-plane connectivity to a subscriber. The following options provide a UE with NR UP connectivity:
-	Option 2/4
-	Option 7
-	Option 3
However, the UE and the HPLMN of the subscriber may deploy one deployment option while the serving network may deploy another one (which may not be supported by the UE). In such a case, the subscriber though expecting UP connectivity via NR in the roamed-to network (other things being the same, eg frequency bands etc.), does not receive such UP connectivity. Which is not a good situation for an operator or subscriber.
[bookmark: _GoBack]The following table captures the incompatibility situation based on the Option type supported by the UE (rows) and the option type deployed in the serving network (columns). It is assumed that both the UE and serving network support EPC/LTE (Option 1) as default.









	
	Serving Networks

	NR UP Option supported by UE/HPLMN
	Option 2/4
	Option 7
	Option 3

	Option 2/4 UE
	Option 2/4
	Option 1
	Option 1

	Option 7 UE
	Option 1
	Option 7
	Option 1/Option 3
(NOTE 1)

	Option 3 UE
	Option 1
	Option 1/Option 3
(NOTE 2)
	Option 3



NOTE 1: 	Option 3 if Option 7 UE also supports Option 3, otherwise Option 1. 
NOTE 2: 	Option 3 if Option 7 network also supports Option 3 mode, otherwise Option 1.
Table 1: Connectivity Option provided to UE in a serving network
In the table provided above the off diagonal entries (text in red) are the scenarios where the UE may not be provided UP connectivity via NR radio. These are the scenarios for which possible solutions should be identified to enable NR UP connectivity to the UE. 
The solutions for this sub-issue should analyse the scenarios, (eg. the likelihood of such a scenario and if VPLMN deployment of such a scenario should also most likely result in deployment of an option supported by the UE) and/or provide solutions to enable NR connectivity in these scenarios. Also, the solutions should identify which possible combinations of Options may be supported in the UE and/or the network.
1.2	Inter-operator network roaming interface
The objective is to identify the network roaming interfaces that need to be supported when the HPLMN and/or VPLMN have deployed NGC. It is assumed that both the HPLMN and VPLMN have deployed EPC.
The following are the scenarios to be considered:
1. 	NGC in VPLMN, NGC in HPLMN
2.	NGC in VPLMN, EPC in HPLMN
3.	EPC in VPLMN, NGC in HPLMN


2	Proposal
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5.18	Key Issue 18: Interworking and Migration 
[bookmark: _Toc458158020]5.18.1	Description
This key issue focuses on migration and interworking scenarios.
Migration scenarios will be identified and solutions to these scenarios will be provided in the solutions clause.
Example migration scenarios to consider are:
Scneario-1:	From EPC to NextGen core, considering the coverage area of EPC vs NextGen Core.
NOTE:	The aspects to cover depend on the agreed RAN-CN functional split.
In addition, typical roaming scenarios between operators will be studied. For example:
-	Need for NextGen core of an operator to support roaming with partners that have not yet migrated to the NextGen core.
Based on the identified migration and roaming scenarios the need for interworking solutions between the NextGen core network and EPC will be determined and related solutions will be discussed. If a need for interworking is identified, the required level of interworking will also be analysed (e.g. whether seamless interworking needs to be supported during intersystem change, i.e. whether service disruption is acceptable or not when there is an intersystem change).
5.18.x 	Roaming scenarios

Roaming scenarios need to be studied from two perspectives:
-	UE UP Connectivity via NR while Roaming
-	Inter-operator network roaming interface
UE UP Connectivity via NR while Roaming 
There are several deployment options for an operator to provide NR user-plane connectivity to a subscriber. These are Option 2/4, Option 3 and Option 7 (see Annex J). However, the UE and the HPLMN of the subscriber may deploy one deployment option while the serving network may deploy another one (which may not be supported by the UE). In such scenarios, it may be possible that the subscriber though expecting UP connectivity via NR in the roamed-to network (other things being the same, eg frequency bands etc.), does not receive such UP connectivity. 
The following are the identified scenarios that may result in UE not obtaining user plane connectivity over NR:
1.	Option 2/4 UE  in   Option 7 network
2. 	Option 2/4 UE  in   Option 3 network
3.	Option 7  UE  in   Option 2/4 network
4.	Option 7  UE  in   Option 3 network
5. 	Option 3  UE  in   Option 2/4 network
6. 	Option 3  UE  in   Option 7  network
The solutions for this sub-issue should analyse the scenarios (eg. the likelihood of such a scenario and if VPLMN deployment of such a scenario should also most likely result in deployment of an option supported by the UE) and provide solutions to enable NR connectivity in these scenarios. Also, the solutions should identify which possible combinations of Options may be supported in the UE and/or the network. 
Inter-operator network roaming interface
The objective is to identify the network roaming interfaces that need to be supported when the HPLMN and/or VPLMN have deployed NGC. It is assumed that both the HPLMN and VPLMN have deployed EPC.
The following are the scenarios to be considered:
1. 	NGC in VPLMN, NGC in HPLMN
2.	NGC in VPLMN, EPC in HPLMN
3.	EPC in VPLMN, NGC in HPLMN
Solutions to this sub-issue will identify the roaming interface(s) to be supported, support for any operator determined roaming restrictions, etc.
Solutions should be provided to meet the following requirements:
-	The HPLMN operator should be able to control if its UE in the VPLMN is allowed to obtain user-plane connectivity over NR. 
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