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1
Discussion

The current description of Dual-registration interworking implies two restrictions:

-
R1: UE registers with the target system as part of the first mobility event (i.e. the first PDN connection / PDU session transfer.

-
R2: UE needs to move all PDU Sessions from one system to another.
This contribution proposes to lift both restrictions.

The first restriction above (R1) can be removed by clarifying that the UE can register with the target system ahead of any mobility event i.e. ahead of any PDN connection / PDU session transfer. This is beneficial in that it minimizes the service break for the very first PDN connection / PDU session transfer by performing the EPC / 5GC level authentication (i.e. the most time-consuming process in the Attach / Registration procedure) ahead of time. In that way, the service break caused by the PDN connection / PDU session transfer can be reduced to levels that qualify as “seamless handover”. For instance, the duration of the overall UE requested PDN connection establishment procedure in EPS today is on the order of [200]ms.
Proposal 1: It is proposed to clarify that the UE can register with the target system ahead of any PDN connection / PDU session transfer.
The second restriction above (R2) was motivated in the past by the fact that any selective PDN connection / PDU session mobility would imply simultaneous Tx/Rx or at least simultaneous Rx in the UE with the two systems. It is noted that the NR specification already allows simultaneous operation in two frequency bands when UE is connected to the same system (in the Dual Connectivity options 3, 4 and 7). It is not clear why the simultaneous operation in two frequency bands should be prohibited for the case where UE is connected to two different systems (EPS and 5GS), as long as the two frequency bands are compatible. It is noted that in the DC options there is the RAN node ensures the compatibility of the selected frequency bands, whereas for the case of EPS-5GS interworking the compatibility of frequency bands needs to be ensured otherwise (e.g. via deployment or via configuration in the UE).
Proposal 2: It is proposed to remove the restriction that UE needs to move all of its PDN connections / PDU sessions to the target access. In other words, it is proposed to enable selective PDN connection / PDU session transfer.
In order for UE to be able to register with the target system ahead of the PDN connection / PDU session transfer (restriction R1), the UE needs to either:

-
Be able to operate simultaneously in two frequency bands (as clarified in Proposal 2), or
-
The UE should shortly “tune away” from the source system in order to register with the target system. The UE can use implementation-dependent logic to determine the instant when it can “tune away” with least impact on the ongoing service in the source system.

2
Proposal

It is proposed to remove the restriction on PDU Session mobility as indicated in the text proposal below.

######################### TEXT PROPOSAL FOR TS 23.501 ###########################

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.


Mobility from 5GC to EPC in dual-registration mode refers to PDU session transfer from 5GC to EPC along the following principles:

-
UE operating in Dual Registration mode may register in EPC ahead of any PDU session transfer using the Attach procedure without establishing a PDN Connection in EPC.
-
UE performs PDU session transfer from 5GC to EPC using the UE initiated PDN connection establishment procedure with “handover” indication in the PDN Connection Request message (TS 23.401 [26], clause 5.10.2).

-
If the UE has not registered with EPC ahead of the PDU session transfer, the UE can perform Attach in EPC with “handover” indication in the embedded PDN Connection Request message (TS 23.401 [26], clause 5.3.2.1).

-
UE may selectively transfer certain PDU sessions to EPC, while keeping other PDU Sessions in 5GC.

-
UE may maintain the registration up to date in both 5GC and EPC by re-registering periodically. If the registration in either 5GC or EPC times out, the corresponding network performs implicit detach.
NOTE 1: Whether UE transfers some or all PDU sessions on the EPC side and whether it maintains the registration up to date in both EPC and 5GC can depend on UE capabilities that are implementation dependent. The information for determining which PDU sessions are transferred on EPC side and the triggers can be pre-configured in the UE and are not specified in this release of the specification.


Mobility from EPC to 5GC in dual-registration mode refers to PDN connection transfer from EPC to 5GC along the following principles:

-
UE operating in Dual Registration mode may register in 5GC ahead of any PDN connection transfer using the Registration procedure without establishing a PDU session in 5GC (TS 23.502 [3], clause 4.2.2.2.2).
-
UE performs PDN connection transfer from EPC to 5GC using the UE initiated PDU session establishment procedure with “Existing PDU Session” indication (TS 23.502 [3], clause 4.3.2.2.1).

-
If the UE has not registered with 5GC ahead of the PDN connection transfer, the UE can perform Registration in 5GC with “Existing PDU Session” indication in the embedded PDU Session Request message.

-
UE may selectively transfer certain PDN connections to 5GC, while keeping other PDU sessions in EPC.

-
UE may maintain the registration up to date in both EPC and 5GC by re-registering periodically. If the registration in either EPC or 5GC times out, the corresponding network performs implicit detach.
NOTE 2: Whether UE transfers some or all PDN connections on the 5GC side and whether it maintains the registration up to date in both 5GC and EPC can depend on UE capabilities that are implementation dependent. The information for determining which PDN connections are transferred on 5GC side and the triggers can be pre-configured in the UE and are not specified in this release of the specification.
NOTE 3: An MME which does not support retaining the UE in registered state without PDN connection implicitly detaches the UE if the UE moves all its PDN connections from EPC to 5GC.
Editor's note:
Support of Registration with embedded PDU Session Request in TS 23.502 [3] is not yet defined.
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