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Abstract of the contribution: This PCR proposes PGW selection based on 5GC support indicator for 5G UE, when 5G UE connects to EPC/EUTRAN.
Discussion 
The current interworking architecture in single-registration mode had agreed that the UPF and SMF in 5GC have the same capabilities belonging to PGW-U and PGW-C, respectively. We call this kind of UPF and SMF “interwork node”. Then, as depicted in the right part of Figure 1, in the case where UPF (PGW-U) and SMF (PGW-C) are selected based on only the APN (e.g., IMS), it is possible that 4G-only UEs (equipping only 4G RAT) end up being served by them.

Additionally, in the initial phase when the operators begin to deploy 5G system, the operators have a demand to gradually increase the capacity of UPF and SMF. However, the current definition of interworking architecture has no capability to control to force the only 5G UE to be accommodated in the interworking node.
We propose that the PGW-C +SMF (interwork node) is selected by the MME based on APN and possibly additional criteria, when 5G UE supporting EPC NAS connects to the legacy LTE. After the operators introduced 5GC, the operators still want to use the existing PGW for the 4G-only UE in order to utilize the existing infrastructure as much as possible. Moreover, the operators may use the well-known APN (e.g., IMS) for both 5G and 4G-only UE, when they connects to legacy LTE. When the well-known APN is used for both 4G-only and 5G UEs, 4G-only UEs may be accommodated by the interwork node. To accommodate also 4G-only UEs, the operators need to prepare for a large amount of interwork nodes. If there are not a large amount of interwork nodes, the congestion will occur as depicted in right part of Figure 1. However, in the initial phase introducing 5GC, to prepare for a large amount of interwork nodes at once is not feasible. It is more realistic for the operators to introduce 5GC in a step-by-step manner. 
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Figure 1 PGW selection mechanism in proposal and current interworking.
Proposal 1: 5G UEs shall indicate the support of 5GC.
For the particular APN, it is not realistic for the new equipment i.e., interwork nodes to accommodate also 4G-only UEs. In fact, the operators seem to introduce small number of 5GC in the initial phase. As described in the left part of Figure 1, PGW-C is selected based on not only APN, but also the 5GC support indicator. Here, Legacy UEs are accommodated in the existing PGWs which do not have the function for the interworking. 
Once the MME knows that the UE supports the 5GC indicator, the operator policies or load balancing strategies as described in TS 23.401 execute the rest of the work selecting other PGWs for the legacy UEs. On the other hand, the UEs that do not indicate support for the 5GC support indicator is recognized by the MME as 4G-only UEs and are handled consequently. 
Proposal 2: TS 23.501 should have some sentences for the reference of the operators.
Actually, how 5G UEs indicate the support of 5GC when they connect to LTE should be described in TS 23.401. In addition to this, some sentences for the explanation in TS 23.501 is vital for the operator. Therefore, we propose the following sentences in TS 23.501. 

* * * Start of Change* * * 
5.17.2
Interworking with EPC

5.17.2.1
General
In order to interwork with EPC, the UE that supports both 5GC and EPC NAS can operate in single-registration mode or dual-registration mode:

-
In single-registration mode, UE has only one active MM state (either RM state in 5GC or EMM state in EPC) and it is either in 5GC NAS mode or in EPC NAS mode (when connected to 5GC or EPC, respectively). Similarly, the network maintains one state either in the AMF or in the MME. UE maintains a single coordinated registration for 5GC and EPC.
-
In dual-registration mode, UE can handle independent registrations for 5GC and EPC. In this mode, the UE may be registered to 5GC only, EPC only, or to both 5GC and EPC.

Editor's note:
It is FFS which mode is mandatory for the UE and the network, and how to converge on one mode.

The support of single registration mode is mandatory for UEs that support both 5GC and EPC NAS. If the network supports interworking with EPC, the network supports inter-system mobility procedures for single-registration mode or dual-registration mode.
If UE also supports dual-registration mode, the UE during initial 5GC registration procedures provides its support dual-registration mode to the network. The network selects one of the two modes, based on UE capabilities, network capabilities and operator policies, and provides the selected mode to the UE in the registration response message. This mode is valid in the UE's 5GC registration area and maybe updated by the network during subsequent registration procedure.
Editor's note:
It is FFS if such an indication is also needed in EPC/E-UTRAN.
During E-UTRAN Initial Attach, UE supporting both 5GC and EPC NAS shall indicate its support of 5G NAS in UE Network Capability described in clause 5.11.3 of TS 23.401. 
During registration to 5GC, UE supporting both 5GC and EPC NAS shall indicate its support of EPC NAS. 
NOTE x: This indication may be used to give the priority towards selection of PGW-C + SMF for UEs that support both EPC and 5GC NAS.

* * * End of Change * * *
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