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Abstract of the contribution: This paper clarifies how to select a PDU session /PDN connection during interworking.
1.
Discussion

Currently, the description in the TS 23. 501 is as follows:
During inter-system mobility from 5GC to EPC, the UE performs Attach in EPC with “handover” indication in PDN Connection Request message (TS 23.401, section 5.3.2.1) and it subsequently moves all its other PDU session using the UE initiated PDN connection establishment procedure with “handover” flag (TS 23.401 section 5.10.2).
From the current description in the TS, in order to guarantee the interworking enabled session (e.g. PDU session 1 and PDU session 2) can be moved from 5G to 4G, the UE has to send attach and/or PDN connection setup request with “handover” indicator for every PDU sessions. 
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Figure 1

However, for the PDU session that is not interworking enabled (e.g. PDU session 3 and PDU session 4), the PDN connection establishment will fail for sure. This is because for the PDU sessions that doesn’t require interworking, the UDM shall not store any information of this PDU sessions. Consequently, the MME has to reject the PDN connection due to the absence of the PDN connection information in the HSS. The MME behaviour is described in clause 6.5.1.6 TS24.301:

6.5.1.6 Abnormal cases on the network side
…

b) UE initiated PDN connectivity request with request type "handover" for a PDN connection that does not exist:
If the network receives a PDN CONNECTIVITY REQUEST message for either a default APN or a specific APN with request type set to "handover" and the MME does not have any information about that PDN connection, then MME shall reject the PDN connectivity request procedure including the ESM cause #54 "PDN connection does not exist", in the PDN CONNECTIVITY REJECT message.
…

It’s obvious that the rejection will lead to the unnecessary signalling between the UE and network. This signalling cost is more significant when the interworking happens often, e.g. in the early phase deployment of 5GS system.
Similar issue is assumed to happen when the UE perform interworking from EPC to 5GC.
Proposal: During the mobility between 4G and 5G system, the UE shall request Attach/PDN connection set up request with “handover” indicator only for the interworking-enabled sessions/connection, which is served by the SMF+PGW-C and UPF+PGW-U. 

This contribution proposes the general description about APN/DNN selection when dual mode is used. The key points of this contribution are as follows:

-
For the DNN/APN that support interworking, the UE is pre-configured mapping between APN and DNN. 
-
When the UE establishes a PDU session in the 5GC, the UDM+HSS stores the PGW-C+SMF identity for the DNN/APN.

-
When the UE perform connection/session setup procedure with “handover” indicator, it selects only interworking enabled PDU sessions/PDN connection..

-
It’s FFS how to remove PDU sessions in 5GC.
2.
Proposals
>>>Start Changes<<<
5.17.2.3
Mobility in dual-registration mode

To support mobility in dual-registration mode, the support of Nx interface between AMF in 5GC and MME in EPC is not required. 

Editor’s Note: It is FFS if dual-registration mode can be used for IMS voice. 
5.17.2.3.1
Mobility from 5GC to EPC

In addition to the pre-configuration of DNN, for the DNN that support interworking, the UE is pre-configured the corresponding APN it can use in EPC.

During the PDU Session Establishment procedure, if the PDU session supports interworking (i.e. the PDU session is being served by the SMF+PGW-C and UPF+PGW-U), the following applies:

-  The UDM+HSS is informed about related information of the PDU session, including the serving SMF+PGW-C identity and corresponding DNN. The UDM+HSS stores the information in the UE’s subscription context. 

-  The UE is informed that this PDU session supports interworking.

In order to move all the PDU sessions to the EPC, during inter-system mobility from 5GC to EPC, the following applies:
-  The UE selects one of the PDU sessions supporting interworking, which is indicated to the UE during the PDU Session Establishment procedure. The UE performs Attach in EPC with “handover” indication in PDN Connection Request message (TS 23.401, section 5.3.2.1). The APN is set to the configured APN corresponding to the selected PDU session. The APN is optional in case it is the default APN.
-  The UE subsequently moves other PDU session s supporting interworking. It uses the UE initiated PDN connection establishment procedure with “handover”  indication (TS 23.401 section 5.10.2).  The APN is set to the configured APN corresponding to the PDU session. The APN is optional in case it is the default APN.
-  The UE re-establish the rest PDU sessions (i.e. not supporting interworking) by using the UE initiated PDN connection establishment procedure with “initial request” indication. 
-  The UE does not continue to perform registrations in NGC and remains registered without PDU sessions in 5GC till its registrations in 5GC times out and the network performs implicit detach. 
Editor’s Note: Enhancement on PDU Session Establishment Procedure needs to be defined in TS 23.502.

5.17.2.3.2
Mobility from EPC to 5GC

In addition to the pre-configuration of APN, for the APN that support interworking, the UE is pre-configured the corresponding DNN it can use in the 5GC.

During the Attach or PDN connection establishment procedure, for the PDU session supports interworking (i.e. the PDU session is being served by the SMF+PGW-C and UPF+PGW-U), the following applies:

-  The UDM+HSS is informed about related information of the PDN connection, including the serving SMF+PGW-C identity and corresponding APN. The UDM+HSS stores the information in the UE’s subscription context.  

-  The UE is informed that the PDN connection supports interworking.

In order to move all the PDN connections to the 5GC, during inter-system mobility from EPC to 5GC , the following applies: The UE performs Registration in 5GC 
-  The UE subsequently moves all its PDN connections supporting interworking from EPC using the UE initiated PDU session establishment procedure with “handover” indication  (TS 23.502, section 4.3.2.2.1).  . The DNN is set to the configured DNN corresponding to the PDU session. The DNN is optional in case it is the default DNN.
-  The UE re-establish the rest PDN connections by using the UE initiated PDU Session Establishment procedure with “initial request” indication. 
-  The UE does not continue to perform TAU in EPC and remains attached without PDN connections in EPC till the network performs implicit detach. 
-  If the UE does not support attach without PDN connections in EPC, the UE is detached in EPC when the last PDN Connection is moved to 5GC

Editor’s Note: Support of “handover” in TS 23.502 is not yet defined.
.
>>>End of Changes<<<
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