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Abstract of the contribution: This contribution proposes a resolution to the Editor’s note on MT services for DR mode.
1.
Discussion
TS 23.502 clause 5.17.2.3.3 contains the following Editor’s note:
Editor's note:
For UEs operating in dual-registration mode it needs to be clarified how the network determines the access to which it routes control plane requests for MT services (e.g. MT SMS).
UE operating in DR-mode may be registered to both EPC and 5GC in parallel. As agreed in SA2#122 the UE may selectively transfer certain PDN connections in EPC while, in parallel, keeping other PDU sessions in 5GC. The ability for selective PDN connection transfer depends on the UE capabilities that are implementation dependent.
If the UE is capable of selective PDN connection transfer it means that it is reachable for user plane data in both EPC and 5GC, and the same assumption should apply to Control plane procedures. For such UEs it is irrelevant whether the network attempts to reach the UE for MT control plane procedure (e.g. MT SMS) via the MME or via the AMF.

In contrast, UEs that do not support selective PDN connection transfer may also not be reachable for MT control plane procedures in both systems simultaneously. Such UEs keep all the PDN connections (PDU sessions) in only one system, which ensures that they are always reachable for MT user plane data, however, not necessarily for MT control plane procedures.

NOTE: A UE capable of DR-mode operation can register with the “other” system ahead of any mobility event. This is primarily intended to shorten the service break when the actual mobility event (i.e. PDU session transfer) occurs. However, this does not mean that such a UE is capable of continuous monitoring of the paging channel for paging triggered by MT control plane procedures in the “other” system.

Observation 1: Depending on UE capabilities that are implementation dependent a DR-mode UE may or may not be simultaneously reachable for MT control plane procedures in both EPS and 5GS.
To support successful execution of MT control plane procedure for such UEs it is proposed that the network should attempt routing the control plane request to either of the two systems, and upon failure, to try the other one. This is similar to how SMS delivery is supposed to work in networks that support delivery via both the MSC and the SGSN: the HSS provides the SMS-GMSC with the addresses of the MSC and SGSN nodes that are in control of the UE, and then the SMS-GMSC attempts MT SMS delivery sequentially, as per the following excerpt from TS 23.040:

NOTE 3:
In case where two addresses (SGSN and MSC) are received from HLR, the SMS-GMSC may choose (operator dependant) via which nodes (SGSN or MSC) the SMS is first to be sent. The SMS delivery via the SGSN is normally more radio resource efficient than the SMS delivery via the MSC.

On a related topic, it is noted that during the specification of the ISR feature it was agreed to include timing information in location updates sent to the HSS, which allows the HSS to keep track of the EPS node (SGSN or MME) that was last contacted by the UE. This information is used e.g. by the T-ADS function in the IMS when deciding where to route MT calls.
Unfortunately, the timing information in the location update messages is not helpful for assisting the network in selecting the node (MME vs AMF) to which the MT control plane request should be routed first. What would be helpful to assist the network is the knowledge about the system in which the UE keeps the PDN connections / PDU sessions. This knowledge is unfortunately not available at the HSS today.
For the sake of simplicity it is proposed that in this release the network should attempt routing MT control plane requests via both systems sequentially. The choice of the first node (MME vs AMF) is left to network configuration. Any optimisations for the selection of the first node is postponed to a later release. 

Proposal 1: For UEs operating in DR mode the network should attempt routing MT control plane requests via both systems sequentially. The choice of the first node (MME vs AMF) is left to network configuration. Any optimisations for the selection of the first node is postponed to a later release.

2.
Proposal

It is proposed to agree the following text proposal.
######################### TEXT PROPOSAL FOR TS 23.501 ###########################
5.17.2.3.3
Mobility for UEs 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.

For UE operating in dual-registration mode the following principles apply for PDU session transfer from 5GC to EPC:

-
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 if the EPC supports EPS Attach without PDN Connectivity as defined in TS 23.401 [26]. Support for EPS Attach without PDN Connectivity is mandatory for UE supporting dual-registration procedures.

NOTE 1: Before attempting early registration in EPC the UE needs to check whether EPC supports EPS Attach without PDN Connectivity by reading the related SIB in the target cell.

-
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 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 in both systems. If the registration in either 5GC or EPC times out (e.g. upon mobile reachable timer expiry), the corresponding network starts an implicit detach timer.

NOTE 2: 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.
For UE operating in dual-registration mode the following principles apply for PDN connection transfer from EPC to 5GC:

-
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 PDU Session Request message.

Editor's note:
Support of Registration combined with PDU Session Request in TS 23.502 [3] is not yet defined.

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

-
UE may maintain the registration up to date in both EPC and 5GC by re-registering periodically in both systems. If the registration in either EPC or 5GC times out (e.g. upon mobile reachable timer expiry), the corresponding network starts an implicit detach timer.

NOTE 3: 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 4: If EPC does not support EPS Attach without PDN Connectivity the MME detaches the UE when the last PDN connection is released by the PGW as described in TS 23.401 [26] clause 5.4.4.1 (in relation to transfer of the last PDN connection to non-3GPP access).
-
When sending a control plane request for MT services (e.g. MT SMS) the network routes it via either the MME or the AMF. In absence of UE response, the network should attempt routing the control request via the other system.


NOTE 5: The choice of the system through which the network attempts to deliver the control plane request first is left to network configuration.
######################### END OF CHANGES ###########################
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