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Abstract: This contribution discusses that when UE operates in single registration mode and moves from 5GC to EPC, the UE shall perform attach procedure directly, if the UE doesn’t have any PDU sessions which supports interworking.
1
Introduction
In #122 meeting, it is captured in clause 5.17.2.2.2 of TS 23.501. 
	For idle-mode mobility from 5GC to EPC, the UE performs TAU procedure with EPS GUTI mapped from 5G-GUTI sent as old Native GUTI. The MME retrieves the UE's MM and SM context from 5GC if the UE has a PDU session established or if the UE or the EPC support "attach without PDN connectivity". The UE performs an attach procedure if the UE is registered without PDU session in 5GC and the UE or the EPC does not support attach without PDN connectivity. For connected-mode mobility from 5GC to EPC, inter-system handover is performed. During the TAU or Attach procedure the HSS+UDM cancels any AMF registration.


From the above text, it is clear that, the UE needs to perform EPS TAU if the UE has a PDU session established in the 5GS. However, for a UE operating in single registration mode, this TAU may end up with a failure.
2
Discussion

Issue 1: 
Whether TAU can be performed successfully, if the UE has a PDU session established in 5GS?
Actually, not all the PDU sessions established in 5GS support interworking:

-
PDU sessions which is SSC mode 2 and 3. As descripted in clause 4.11.2.2.1 of TS 23.502, only PDU session with SSC mode 1 can support interworking in this release.
	NOTE:
Interworking between EPS and 5GS is supported with IP address preservation by assuming SSC mode 1 in this release of the specification.


-
PDU sessions serving by UPF and possibly SMF are deployed to serve only certain area, e.g. LADN.
-
PDU sessions which is non IP type or Ethernet type

In the above cases, the PDU sessions can’t be set up in EPC when the UE moves the 4G. 

For the said PDU session above, during the PDU session establishment or modification, the AMF for sure don’t allocate any EBI. Similarly, the SMF don’t allocate the mapped PDN connection context.  Later on, when the UE performs TAU, the MME cannot get the mapped PDN Connection context from AMF.  Then the MME has to reject the TAU if it doesn’t support “attach without PDN connection” and this is the only PDU session in 5G.  

Observation 1:
Not all the PDU session in 5GC support interworking. Only the PDU session is allocated the mapped PDN connection context can support interworking in idle mode.
Consequently, the UE shall trigger the TAU only when it has some PDU session support interworking. Otherwise, the UE shall send an Initial Attach instead.

Proposal 1: 
To avoid unnecessary TAU reject, The UE shall trigger the TAU only when it has some PDU session support interworking. Otherwise, the UE shall send an Initial Attach instead.
Issue 2: 
For a UE operating in single registration mode, how can a UE determine whether a PDU session supporting interworking?

As described in clause 4.11.2 of TS 23.502, the UE can obtain the EPS bearer ID and mapped QoS parameters for a PDU session which can be transferred to EPS.

	  UE has one or more ongoing PDU sessions each including one or more QoS flows. During PDU session establishment and GBR QoS flow establishment, PGW-C+SMF performs EPS QoS mappings and allocates TFT with the PCC rules obtained from the PCF+PCRF if PCC is deployed, otherwise EPS QoS mappings and TFT allocation are executed by the PGW-C+SMF locally, and EPS Bearer IDs are allocated by the serving AMF requested by the SMF if the SMF determines that EPS bearer ID(s) needs to be assigned to the QoS flow(s) such that non-GBR flows map to default EPS bearer (which is allocated an EPS bearer ID) and EPS Bearer IDs are allocated for the GBR flows that are mapped to dedicated bearers in EPC. The EPS Bearer Id and mapped QoS parameters for these bearer is also provided to the UE and PGW-C+SMF. The mapped EPS QoS parameters may be provided to PGW-C+SMF by the PCF+PCRF, if PCC is deployed.   


If the UE has such parameters in a PDU sessions, the TAU can be expected to perform successfully. This is because the MME can get the mapped PDN Connection context from AMF.

Proposal 2: 
The UE can determine the PDU session supporting interworking if received EBI and mapped QoS parameters.

In addition, the mapped QoS description applies to both connected mode and idle mode mobility. It’s propose to move it into general description. 
Proposal 3: 
Moves the mapped QoS parameters description in general clause.

3
Proposal

It is proposed to make the following changes to the TS 23.502.

* * * * Begin Change * * * *
4.11
System interworking procedures with EPS
4.11.1
N26 based Interworking Procedures

4.11.1.1
General
N26 interface is used to provide seamless session continuity for single registration mode.
When the UE is served by the 5GC, UE has one or more ongoing PDU Sessions each including one or more QoS flows. During PDU Session establishment and GBR QoS flow establishment, PGW-C+SMF performs EPS QoS mappings and allocates TFT with the PCC rules obtained from the PCF+PCRF if PCC is deployed, otherwise EPS QoS mappings and TFT allocation are executed by the PGW-C+SMF locally. EPS Bearer IDs are allocated by the serving AMF requested by the SMF if the SMF determines that EPS bearer ID(s) needs to be assigned to the QoS flow(s). For each PDU Session, EPS bearer ID(s) are allocated to the default EPS bearer which non GRB flows are mapped to, and allocated to dedicated bearers which the GBR flows that are mapped to in EPC. The EPS Bearer ID(s) for these bearer are provided to the UE and PGW-C+SMF by AMF. The UE is also provided with the mapped QoS parameters. The mapped EPS QoS parameters may be provided to PGW-C+SMF by the PCF+PCRF, if PCC is deployed.

When the UE is served the EPC, UE has one or more ongoing PDN connections including one or more EPS bearers. During PDN connection establishment, the UE allocates the PDU Session ID and sends it to the PGW-C+SMF via PCO and other 5G parameters corresponding to PDN connection, e.g. Session AMBR and QoS rules, are allocated by the PGW-C+SMF and sent to UE in PCO. During the GBR EPS bearer establishment/modification procedure, QoS rules corresponding to the related EPS bearers are allocated and sent to UE in PCO. The 5G parameters are stored in the UE and are to be used when the UE is handed over from EPS to the 5GS. The 5G QoS parameters may be provided to PGW-C+SMF by the PCF+PCRF, if PCC is deployed.
4.11.2
Handover procedures for single-registration mode

4.11.2.1
5GS to EPS handover using N26 interface 
Figure 4.11.2.1-1 describes the handover procedure from 5GS to EPS when N26 is supported.

During the handover procedure, as specified in clause 4.9.1.2.1, the source AMF shall reject any SMF+PGW-C initiated N2 request received since handover procedure started and shall include an indication that the request has been temporarily rejected due to handover procedure in progress.

Upon reception of a rejection for a SMF+PGW-C initiated N2 request(s) with an indication that the request has been temporarily rejected due to handover procedure in progress, the SMF+PGW-C behaves as specified in clause 4.9.1.2.1.
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Figure 4.11.2.1-1: 5GS to EPS handover for single-registration mode with N26 interface
The procedure involves a handover to EPC and setup of default EPS bearer and dedicated bearers for GBR QoS flows in EPC in steps 1-16 and re-activation, if required, of dedicated EPS bearers for non-GBR QoS flows in step 17. This procedure can be triggered, for example, due to new radio conditions, load balancing or due to specific service e.g. in the presence of QoS Flow for voice, the source NG-RAN node may trigger handover to EPC.


1.
NG-RAN decides that the UE should be handed over to the E-UTRAN. The NG-RAN sends a Handover Required (Target eNB ID, Source to Target Transparent Container) message to the AMF.

2.
The AMF determines from the 'Target eNB Identifier' IE that the type of handover is Handover to E-UTRAN. The AMF requests the PGW-C+SMF to provide SM Context that also includes the mapped EPS Bearer Contexts. This step is performed with all PGW-C+SMFs allocated to the UE.
Editor's note:
This step should be aligned with intra 5GC inter-AMF handover.
NOTE:
In roaming scenario, the UE's SM EPS Contexts are obtained from the V-SMF.
                                 * * * * End of 1st  Change * * * *
4.11.2.2
EPS to 5GS handover using N26 interface

4.11.2.2.1
General
N26 interface is used to provide seamless session continuity for single registration mode. Figure 4.11.1.2.1-1 describes and Figure 4.11.1.x.3-1 the handover procedure from EPS to 5GS when N26 is supported.

The procedure involves a handover to 5GS and setup of default and GBR QoS flows in 5GS

NOTE:
Interworking between EPS and 5GS is supported with IP address preservation by assuming SSC mode 1 in this release of the specification.

                                 * * * * End of 2nd  Change * * * *
4.11.X
Idle Mode Mobility procedures 
4.11.X.1
General 

When a UE moves from EPC to 5GC,  the UE always performs Registration procedure.
When a UE moves from 5GC to EPC, the UE performs either Tracking Area Update or Initial Attach.

The UE performs Tracking Area Update procedure if
-
Both the UE and the EPC support "attach without PDN connectivity", or 

-
The UE has at least a PDU session supporting interworking, i.e. the UE has EPS Bearer ID and mapped EPS QoS parameters received as described in clause 4.11.1.1

The UE performs an initial attach procedure if 

-
The UE is registered without PDU session in 5GC or the UE is registered only with PDU session not supporting interworking in 5GC, and
-
Either the UE or the EPC does not support attach without PDN connectivity.
                                 * * * * End of Changes * * * *
4
Reference S2-177446 
5.17.2.2.2
Mobility for UEs in single-registration mode

When the UE supports single-registration mode and network supports interworking procedure with the N26 interface:

-
For idle-mode mobility from 5GC to EPC, the UE performs either TAU or Attach procedure with EPS GUTI mapped from 5G-GUTI sent as old Native GUTI, as described in clause 4.11.X TS 23.502[3]. The MME retrieves the UE's MM and SM context from 5GC. For connected-mode mobility from 5GC to EPC, inter-system handover is performed. During the TAU or Attach procedure the HSS+UDM cancels any AMF registration.
-
For idle-mode mobility from EPC to 5GC, the UE performs registration procedure with the EPS GUTI sent as the old GUTI. The AMF and SMF retrieve the UE's MM and SM context from EPC. For connected-mode mobility from EPC to 5GC, inter-system handover is performed. During the Registration procedure, the HSS+UDM cancels any MME registration.
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