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Abstract: This paper proposes the LADN PDU session doesn’t support interworking procedure in this release.
1
Introduction

The 5GS has introduced the LADN (Local Area Data Network) which limited a specific service can be used only in the LADN service area, e.g. a set of Tacking Area. 
However, it’s not clear that whether the LADN PDU Session is able to be handed over to the EPC. This impacts the interworking between the 5GS and the 4GS.
2
Discussion

If the LADN PDU Session is able to be handed over to the EPC, there are too many changes on the EPS as shown in the following (non-exhaustive list):
-
The MME has to upgrade to provide to the UE the LADN information about the LADN availability;
- 
The MME also needs to track whether the UE is located in the LADN service area;
-
The UE supporting 4G has to upgrade to support LADN Information provided by the MME, which consists of LADN APN and LADN service area information.
-
UE needs to keep tracking the location when it performs service request, i.e. only perform service request when it’s in LADN service area.
Hence, supporting LADN requires significant changes from both the UE and the EPC. Considering the impacts to the EPS, it’s proposed that the LADN PDU Session doesn’t support interworking in this release.
Proposal: The LADN PDU Session doesn’t support interworking in this release.
3
Proposal

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

* * * * Begin Change * * * *
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 GBR flows are mapped to, and allocated to dedicated bearers which the GBR Flows that are mapped to in EPC. For Ethernet and Unstructured PDU Session Types, only EPS Bearer ID for the default EPS Bearer is allocated. The EPS Bearer ID(s) for these bearer are provided to the UE, NG-RAN 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. 
In this release, for a PDU Session for a LADN, the SMF doesn’t allocate any EBI or mapped QoS parameters.
Editor's Note: How the EPS Bearer ID(s) is provided to the NG-RAN is FFS.
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 QoS 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 EPS bearer establishment/modification procedure, QoS rules corresponding to the related EPS bearers are allocated and sent to UE in PCO. The 5G QoS 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.
In the roaming case, if the VPLMN supports interworking with N26, the UE shall operate in Single Registration mode.
                        * * * * End of 1st Change * * * *
4.11.2
Interworking procedures without N26 interface

4.11.2.1 
General

4.11.2.2
5GS to EPS Mobility

The following procedure is used by UEs in single-registration or dual registration mode on mobility from EPS to 5GS. 
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Figure 4.11.2.2-1. Mobility procedure from 5GS to EPS without N26 interface.

The UE operating in single-registration mode can start the procedure from Step 1 or Step 5. The UE operating in dual-registration mode starts the procedure from Step 5. 

NOTE 1: The network has indicated the “Dual Registration support” to the UE during the initial 5GC registration, which indicates the network does not support interworking procedures with N26 interface. To support IP address preservation, the UE in single-registration mode starts the procedure from Step 5. If the UE in single-registration mode starts the procedure from Step 1, the IP address preservation is not provided.

0.
UE is registered in 5GS.

1.
Step 1 as in clause 5.3.3.1 (Tracking Area Update) in TS 23.401[13].

2.
Step 2 as in clause 5.3.3.1 (Tracking Area Update) in TS 23.401[13] with the following modifications:


The UE shall provide a 4G-GUTI that is mapped from the 5G-GUTI following the mapping rules specified in TS 23.501. The UE indicates that it is moving from 5GC. 

3.
Step 3 as in clause 5.3.3.1 (Tracking Area Update) in TS 23.401[13].

4.
If the MME determined that the old node is an AMF based on UE's GUTI mapped from 5G-GUTI and the MME is configured to support 5GS-EPS interworking without N26 procedure, the MME sends a TAU Reject to the UE.

5. Step 1 as in clause 5.3.2.1 (E-UTRAN Initial Attach) in TS 23.401[13] with the following modification:

The UE indicates that it is moving from 5GC, and provides either 4G-GUTI mapped from 5G-GUTI (for single-registration mode), or native 4G-GUTI (dual-registration mode), or if the UE sent a TAU in Step 2 and it was rejected because the MME could not derive the UE identity, the UE provides IMSI.

If the UE wants to transfer a PDU Session to EPC as part of the Attach procedure, it includes a PDN CONNECTIVITY Request message in the Attach Request and provides a Request type "Handover", DNN/APN of the PDU Session (TS 23.401 [13], clause 5.3.2.1). 


If the TAU was rejected in Step 2 the IP address preservation is not provided. In this case the UE provides IMSI in the Attach Request, and does not provide a Request Type “Handover” in the PDN CONNECTIVITY Request if included in the Attach Request.

The UE provides an EPS bearer ID for all mapped EPS bearers in the EPS bearer status. For the initial Attach Request the EPS bearer status is empty.

NOTE 2: The UE is aware the network is configured to support 5GS-EPS interworking without N26 procedure. The UE does not include the EPS bearer IDs corresponding to the 5G QoS flows to the EPS bearer status. 

6.
Step 2 as in clause 5.3.2.1 (E-UTRAN Initial Attach) in TS 23.401[13]

7.
Steps 4-7 as in clause 5.3.2.1 (E-UTRAN Initial Attach) in TS 23.401[13], with the following modifications:

If the UE provided a 4G-GUTI mapped from 5G-GUTI and the MME is configured to support 5GS-EPS interworking without N26 procedure, the MME does not perform Step 3, Identity request to old MME/SGSN/AMF in clause 5.3.2.1 in TS 23.401[13].

NOTE 3: As the 4G-GUTI mapped from 5G-GUTI is unknown identity to the MME, the MME sends an Identity Request to the UE to request the IMSI. The UE responds with Identity Response (IMSI).

8.
Step 8 as in clause 5.3.2.1 (E-UTRAN Initial Attach) in TS 23.401[13], with the following modifications:


If the MME determined that the old node is an AMF based on the indication from the UE and the MME is configured to support 5GS-EPS interworking without N26 procedure, the MME does not include the "initial attach" indication to the HSS+UDM. The HSS+UDM does not send cancel location to the old AMF.

NOTE 4: If the UE does not maintain registration in 5GC, upon reachability time-out, the AMF can implicitly detach the UE and release the possible remaining PDU Sessions in 5GC.

9.
Step 11 as in clause 5.3.2.1 (E-UTRAN Initial Attach) in TS 23.401[13], with the following modifications:


The subscription profile the MME receives from HSS+UDM includes the DNN/APN and PGW-C+SMF ID for each PDU Session established in 5GC.

10.
Steps 12-24 as in clause 5.3.2.1 (E-UTRAN Initial Attach) in TS 23.401[13], with the following modifications:


The MME determines the PGW-C+SMF address for the Create Session Request based on the APN received from the UE and the subscription profile received from the HSS+UDM in Step 9. 

Editor’s note: How to correlate the sessions between source and target systems when the UE has more than one session for the APN/DNN is FFS.


As a result of the procedure the PGW-U+UPF starts routing DL data packets to the Serving GW for the default and any dedicated EPS bearers established for this PDN connection. 
In this release, if the Handover Indicator is present in the Create Session Request, and the PGW-C+SMF detects it corresponds to a PDU Session for a LADN in 5GC, the PGW-C+SMF rejects the request.
11.
Step 25 as in clause 5.3.2.1 (E-UTRAN Initial Attach) in TS 23.401[13].

12.
Step 26 as in in clause 5.3.2.1 (E-UTRAN Initial Attach) in TS 23.401[13].

13.
If the UE has remaining PDU Sessions in 5GS which it wants to transfer to EPS and maintain the same IP address/prefix, the UE performs the UE requested PDN Connectivity Procedure as specified in TS 23.401[13] clause 5.10.2 and sets the Request Type to "handover" in Step 1 of the procedure. UE provides an APN corresponding to the PDU Session it wants to transfer to EPS. 

UEs in single-registration mode performs this step for each PDU Session immediately after completing the E-UTRAN Initial Attach procedure. UEs in dual-registration mode may perform this step any time after the completing of E-UTRAN Initial Attach procedure. Also, UEs in dual-registration mode may perform this step only for a subset of PDU Sessions.

The MME determines the PGW-C+SMF address for the Create Session Request based on the APN received from the UE and the subscription profile received from the HSS+UDM in Step 9 or when the HSS+UDM notifies the MME for the new PGW-C+SMF ID in the updated  subscription profile. 

As a result of the procedure the PGW-U+UPF starts routing DL data packets to the Serving GW for the default and any dedicated EPS bearers established for this PDN connection. 
                                 * * * * End of Changes * * * *
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