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Abstract of the contribution: Proposes to introduce idle mode call flow for 5G to 4G.
1
Rationale and Proposal
Proposes to show the impact due to the following solution option when UE moves from 5GC to EPC:
- ETH PDU Session from 5GC moved to EPC as non-IP PDU session

Although this P-CR does not cover EPC to 5GC direction, following is assumed:

When the UE moves back from EPC to 5GC, SMF/P-GW-C can convert the PDU session from non-IP to ETH PDU type, also activate ETH QoS support based on ETH QoS filters for UL/DL.

If the principle is agreed, authors can propose/update the P-CR to include the impact due to the proposed solution for EPC to 5GC direction.

This solution achieve seamless service continuity which we consider important. With this option the service is available with mobility between EPC and 5GC without impacting EPC and thus is also available in roaming conditions (using Home Routed) without dedicated impacts to the VPLMN.
2
Proposed modification

It is proposed to modify TS 23.502 as follows:

* * * * Start Change * * *.*
4.11.3
Idle Mode Mobility procedures for single-registration mode

4.11.3.1
5GS to EPS Idle mode mobility using N26 interface
Clause 4.11.3.1 covers the case of idle-mode mobility from 5GC to EPC. UE performs Tracking area update procedure in E-UTRA/EPS when it moves from NG-RAN/5GS to E-UTRA/EPS coverage area.
The procedure involves a Tracking Area Update to EPC and setup of default EPS bearer and dedicated bearers for GBR QoS flows in EPC in steps 1-11 and re-activation, if required.

UE has one or more ongoing PDU sessions each including one or more QoS flows. During PDU session establishment, EPS Bearer IDs are allocated. The EPS Bearer Id and mapped QoS parameters for these bearers are 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.
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Figure 4.11.3.1
5GS to EPS Idle mode mobility using N26 interface
1a.
During idle mode when the UE moves from NG-RAN/5GS to E-UTRA/EPS coverage area, the UE initiates the TAU procedure in E-UTRA/EPS. UE shall include EPS GUTI that is mapped from 5G-GUTI following the mapping rules specified in TS 23.501. In addition, UE shall include an indication that it is moving from 5GC. Furthermore, the UE shall also include an active flag in order to activate user plane bearers in EPC and ensure that the signaling connection is not released immediately after completion of TAU procedure. The UE integrity protects the TAU Request message using the current 5G NAS integrity key identified by the 5G-GUTI used to derive 4G-GUTI.
1b.
The eNB derives the MME address from the S-TMSI/GUMMEI contained in RRC message. The eNodeB forwards the TAU Request message to the MME.

2.
The MME derives the source node information from the 5G-GUTI present in the TAU request message. MME sends Context Request to the AMF to obtain the EPS UE Context for the UE. The MME forwards the complete TAU Request message and received GUTI in the Context Request message.
3.
The AMF requests the PGW-C+SMF and it may include MME’s SM Capabilities (if present) 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. In this step, If the MME indicates that it has authenticated the UE or if the AMF correctly validates the UE, then the AMF starts a timer.
4.
SMF returns mapped EPS bearer contexts as part of SM contexts. SMF sets PDN type as non-IP as part of SM contexts for ETH PDU sessions. SMF stores this mapping information as part of UE SM context.
5.
The AMF responds with a Context Response message carrying mapped MM and SM EPS UE Context (default and dedicated GBR bearers) to the MME.

6&7.
If the integrity check of TAU Request message (sent in step 2) failed, then authentication is mandatory.
8.
MME selects an S-GW and performs Creates Session Request.
9.
MME initiates Update Location request towards UDM/HSS.

10.
HSS/UDM may perform Cancel Location request towards AMF.

11.
If cancel location is performed and if the timer started in step 3 has not expired, then the AMF does not delete the UE context. When the timer expires, the AMF deletes the UE context.
12.
HSS/UDM acknowledges the Update Location request by sending response towards MME.

13.
The Serving GW allocates its local resources and sends the message Modify Bearer Request (Serving GW Address and TEID, RAT type, Serving Network) per PDN connection to the PGW-C+SMF(s).
14.
The PGW-C+SMF(s) establishes the session in the P-GW-U/UPF.
15.
The PGW-C+SMF(s) updates its bearer contexts and returns a Modify Bearer Response message.
16.
The Serving GW returns a Create Session Response (Serving GW address and TEID for user plane and control plane, PDN GW TEIDs for uplink traffic and control plane) message to the MME.

17.
The MME sends a TAU Accept (GUTI, TAI list, EPS bearer status, NAS sequence number, NAS-4G-MAC, IMS Voice over PS session supported, Emergency Service Support indicator, LCS Support Indication, Supported Network Behavior) message to the UE.
18.
If GUTI was included in the TAU Accept, the UE acknowledges the received message by returning a TAU Complete message to the MME. If the active flag was included in the TAU request, MME does not release the signaling connection with the UE. Upon successful inter system mobility, UE shall update the PDU sessions/PDN connections with PDN type set to ETH as PDN type set to non-IP. Also the UE need not use the ETH QoS filters provided by 5GC when it is camping over EPC.
19.
Dedicated bearer setup may be triggered by the PCRF+PCF which may also provide the mapped QoS parameters, if PCC is deployed. This procedure is specified in TS 23.401 [x], clause 5.4.1.
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