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Introduction
E-UTRA can be connected to EPC and/or 5GC.  To support legacy EPC based UEs and 5GC NAS based UEs on the same cell, E-UTRA must be simultaneously connected to  both EPC and 5GC.  An EPC NAS only capable UE is routed to EPC.  A 5GC NAS based UE can be expected to support both EPC and 5GC NAS to allow for roaming between networks that support EPC and 5GC.  Hence when the network and UE supports 5GC/EPC there is a choice as to which CN/NAS to use.  Further, there are other impacts to RAN2 specifications from this choice between the two CNs.
This contribution discusses the topic in more detail.
Discussion
The architecture for E-UTRA and possible UE connectivity options are shown in the figure below (from TS23.501).


Figure 5.17.1.1-1: Architecture for migration scenario for EPC and 5G CN

As shown in the figure, when both the network and UE supports EPC and 5GC, there is an option as to which CN to select.  The UE has to make this selection prior to accessing the network to ensure that the correct NAS message can be sent once connected and to apply the right access barring handling.
Regarding whether the UE connectivity to EPC or 5GC, SA2 captures the following: 
NOTE:	A UE supporting EPC NAS 5GC NAS initiates 5GC NAS procedures when 5GC is supported by the serving PLMN.
This implies that there is no option to select or control between EPC and 5GC and UE supporting 5GC always has to be connected to 5GC.   From operator perspective, this seems quite restrictive as operators do not have any option on which CN to use, even for load balancing.  Further, it seems a bit strange this normative behaviour is captured in a NOTE while the preceding text (see Annex for full text) does not provide for such a normative behaviour.  
It is hence proposed:  
Proposal #1: RAN2 should confirm the intended behaviour when UE and network both support connectivity to EPC/5GC and whether the operator should be able to control which NAS to use when a UE Attaches to the network for the first time.
There are many options for operator to control – either using broadcast or other configuration in the UE.  This is not discussed in the contribution.

After the NAS selection for Initial Attach, the following scenarios should be considered:
	Scenario
	Options
	Proposed action

	UE is already attached and the new cell supports the current attachment (EPC/5GC)
	UE continues with the current NAS
	UE continues with the current NAS

	UE that is EPC attached moves to an area that support both
	UE can continue in current NAS and let network move the UE to other NAS or it can select the NAS based on the same selection as for initial attach.  
	It seems reasonable to have UEs continue to use the same NAS as the initial Attach.

	UE in 5GC moves to an area that supports only EPC
	UE selects EPC NAS
	UE selects EPC NAS

	After Connected to Idle transition, where the UE was moved from one NAS to another using HO while connected
	UE can stay with the current NAS or select according to initial Attach.  
	
Network should be able to control whether UE stays in the same or moves to other CN. 

	UE needs a service not supported by 5GC but is supported by EPC – e.g., eMBMS
	UE selects EPC NAS or UE requests 5GC to move UE to EPC NAS
	UE should be able to select EPC to receive these services



As seen from the table, there are some scenarios that are not sufficiently covered by the SA2 NOTE.  Further, SA2 TS also captures:
The UE that supports 5GC NAS procedures shall provide a capability indication at Access Stratum as defined in TS 38.xxx [xx] when it performs initial access (the capability indication can be used to indicate ability to support N1 procedures)
This implies that the eNB uses this UE capability information to route the connection to EPC or 5GC.  However, as discussed above in the table, the selection between EPC and 5GC may not always be based on capability alone.   
If the UE provides an indication of the selected NAS (as in LTE today) rather than depending on UE capability, it provides more flexibility.  This indication could be an explicit indication or implicit  based on e.g., S-TMSI.  The size limitation and the limited extension possibilities of msg 3 and RRC connection Request in E-UTRA, may turn out to be an issue depending on how the selection information is to be carried.  Addition of Slice selection can make the issue worse as discussed in R2-1704803.  RRC connection request is intentionally kept a small message but still carry sufficient information in the S-TMSI to make it possible to access the right CN node holding the UE context for the time critical Idle Active transition using Service Request message.  
If S-TMSI is not sufficient to identify the CN node (also considering Slicing), RAN2 may need to look for other solutions, for example, to define a new message and new resource partitions to carry this new message.  However, this can be discussed after the impact of slicing on connection establishment phase is clear from the NR discussions.
Proposal #2: An indication of the selected NAS node should be provided by the UE during the connection establishment phase.
Details of the indication can be finalised later.
As discussed above, network may want to move the UE from one NAS to another.  This could be for CN load balancing or to provide some service that is not supported over 5GC (e.g., VoIP).  Hence it is proposed:
Proposal #3: To introduce a mechanism to allow the network to change the NAS mode between EPC and 5GC. 
An example solution could look similar to release with re-direction for load balancing TAU, with the re-direction to the other NAS, being in RRC release message itself or in a previous NAS message. 
Summary and proposals

This contribution looked at how to access the network when both EPC and 5GC are supported in a cell and the UE.  
The following proposals are made:
Proposal #1: RAN2 should confirm the intended behaviour when UE and network both support connectivity to EPC/5GC and whether the operator should be able to control which NAS to use when a UE Attaches to the network for the first time.
Proposal #2: An indication of the selected NAS node should be provided by the UE during the connection establishment phase.
Proposal #3: To introduce a mechanism to allow the network to change the NAS mode between EPC and 5GC. 


Annex A: Extract from TS 23.501v0.4.0
[bookmark: _Toc479690016]5.17.1	Support for Migration from EPC to 5GC
[bookmark: _Toc479690017]5.17.1.1	General
This section describes the UE and network behaviour for the migration from EPC to 5GC.
Deployments based on different 3GPP architecture options (i.e. EPC based or 5GC based) and UEs with different capabilities (EPC NAS and 5GC NAS) may coexist at the same time within one PLMN.
It is assumed that a UE that is capable of supporting 5GC NAS procedures may also be capable of supporting EPC NAS (i.e. the NAS procedures defined in TS 24.201 [x]) to operate in legacy networks e.g. in case of roaming.
The UE will use EPC NAS or 5GC NAS procedures depending on the core network by which it is served.
In order to support smooth migration, it is assumed that the EPC and the 5GC have access to a common subscriber database, that is HSS in case of EPC and the UDM in case of 5GC, acting as the master data base for a given user as defined in TS 23.002 [21].
Editor's note:	The functionality of the common subscriber database will be defined based on the interworking procedures.
[bookmark: _MON_1546945334][bookmark: _MON_1541923653][bookmark: _MON_1403814463][bookmark: _MON_1403814472]


Figure 5.17.1.1-1: Architecture for migration scenario for EPC and 5G CN
A UE that supports only EPC based Dual Connectivity with secondary RAT NR:
-	always performs initial access through E-UTRA (LTE-Uu) but never through NR;
-	performs EPC NAS procedures over E-UTRA (i.e. Mobility Management, Session Management etc) as defined in TS 24.301 [13].
A UE that supports camping on 5G systems with 5GC NAS:
-	performs initial access either through E-UTRAN that connects to 5GC or NR towards NGC;
-	performs initial access through E-UTRAN towards EPC, if supported and needed;
-	performs EPC NAS or 5GC NAS procedures over E-UTRAN or NR respectively (i.e. Mobility Management, Session Management etc) depending on capability indicated in AS, if the UE also supports EPC NAS.
NOTE:	A UE supporting EPC NAS 5GC NAS initiates 5GC NAS procedures when 5GC is supported by the serving PLMN.
Editor's note:	The final names for "E-UTRAN that connects to 5GC" and NR are FFS and depend on the discussion in RAN.
Editor's note:	The final names for 5GC is FFS.
In order to support different UEs with different capabilities in the same network, i.e. both UEs that are capable of only EPC NAS (possibly including EPC based Dual Connectivity with secondary NR) and UEs that support 5GC NAS procedures in the same network:
-	eNB that supports access to 5GC shall broadcast that it can connect to 5GC
-	The UE that supports 5GC NAS procedures shall provide a capability indication at Access Stratum as defined in TS 38.xxx [xx] when it performs initial access (the capability indication can be used to indicate ability to support N1 procedures)
Editor's note:	The exact Access Stratum protocol for the indicator to be used by RAN to perform CN selection (EPC or 5GC) is going to be defined in RAN specifications.
NOTE:	The UE that supports EPC based Dual Connectivity with secondary RAT only does not provide this indication at Access Stratum when it performs initial access and therefore eNB uses the "default" CN selection mechanism to direct this UE to an MME
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  Figure 5.17.1.1 - 1: Architecture  for migration scenario for EPC and 5G CN     As shown in the figure, when both the network and UE supports EPC and 5GC, there is an option as  to which CN to  select.  The UE has to make this selection prior to accessing the network to ensure  that the correct N AS message can be sent once connected and to apply the right access barring  handling.  

