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Abstract of the contribution: This discussion paper analyse why the EPS context allocated to PDU session shall be release when the PDU session is moved from 3gpp/5GC to non-3gpp/5GC-N3IWF
1. Discussion
This paper discusses the EPS parameter handling when the UE is handed over form 3gpp/5GC to non-3gpp/5GC.
When N26 interface (between MME and AMF) is deployed, the 5GC shall allocated the EPS parameters to the PDU sessions which can be HO/moved to EPS. During PDU session establishment and dedicated Qos flow establishment/modification, the Qos parameters and EBI corresponding to Qos flow are allocated and sent to UE. The detailed procedure is specified in 23.502 clause 4.11.1.
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 UE.

Interworking between EPS and 5GS is supported with IP address preservation by assuming SSC mode 1.

When the UE is served by the 5GC, during PDU Session establishment and GBR QoS flow establishment, PGW-C+SMF performs EPS QoS mappings, from the 5GQoS parameters obtained from the PCF+PCRF, and allocates TFT with the PCC rules obtained from the PCF+PCRF if PCC is deployed. Otherwise, EPS QoS mappings and TFT allocation are mapped by the PGW-C+SMF locally. The PGW+SMF ignores 5G QoS parameters that are not applicable to EPC (e.g. QoS Notification control). If a TFT is to be allocated for a downlink unidirectional EPS bearer mapped from a downlink only QoS Flow, the PGW-C+SMF shall allocate a TFT packet filter that effectively disallows any useful uplink packet as specified in TS 23.401 [13]. EPS Bearer IDs are allocated by the serving AMF requested by the SMF if the SMF determines that EPS Bearer IDs need to be assigned to the QoS Flows. For each PDU Session, EPS bearer IDs are allocated to the default EPS bearer which non GBR flows are mapped to and dedicated bearers which the GBR Flows are mapped to in EPC. The SMF shall be able to determine the GBR flows that require EPS Bearer IDs, based on the QoS profile and operator policies. For Ethernet and Unstructured PDU Session Types, only EPS Bearer ID for the default EPS Bearer is allocated. The EPS Bearer IDs for these EPS bearers are provided to the PGW-C+SMF by the AMF, and are provided to the UE and NG-RAN by the PGW-C+SMF using N1 SM NAS message and N2 SM message. The UE is also provided with the mapped QoS parameters. The UE and the PGW-C+SMF store the association between the QoS Flow and the corresponding EBI and the EPS QoS parameters. When the QoS Flow is deleted e.g. due to PDU Session status synchronization or PDU Session Modification, the UE and the PGW-C+SMF delete any possibly existing EPS QoS parameters associated with the deleted QoS Flow.

Observation 1: The 5GC allocates to EPS parameters (including Qos parameter and EBI) and sends UE during PDU session establishment and Dedicated GBR Qos flow establishment for mobility to EPS. The SMF+PGW-C and UE have the same EPS context.
The PDU sessions over non-3gpp/5GC-N3IWF can be moved to EPS according to 23.502 clause 4.11.3.2 “Handover from 5GC-N3IWF to EPS”. And in the 23.401 clause 5.3.2.1 and 5.10.2 (UE requested PDN connectivity), the EPC allocates the Qos parameters and EBI and sends to UE.
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1. Attach procedure per TS 23.401 clause 5.3.2.1 E-UTRAN Initial Attach with handover indication

2. 5GC and N3IWF resource release per figure 4.12.7-1 steps 3 to 6


Figure 4.11.3.2-1: Handover from 5GC-N3IWF to EPS

0.
Initial status: one or more PDU Sessions have been established in 5GC between the UE and the SMF/UPF via untrusted non-3GPP access and N3IWF.

1.
The UE initiates an Handover Attach procedure in E-UTRAN as described in TS 23.401 [13] for a non-3GPP to EPS handover with "Handover" indication, except note 17.

Observation 2: During mobility from non-3gpp/5GC-N3IWF to EPS, the PDN connection and bearers will be re-establish. The EPC will allocated the Qos parameters and EBI.
For the scenario:

· UE establishes a PDU session in the 3gpp/5GC with N26, the EPS parameters are sent to UE.
· UE move the PDU session to non-3gpp/5GC-N3IWF

· UE move the PDU session to EPS
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From these step and above observations, the EPS parameters in the step 1 is useless in the step 3;
Observation 3: The EPS parameters allocated in the PDU sessions / Qos flow establishment procedure cannot be reused during mobility from non-3gpp/5GC-N3IWF to EPS.
The question is if the EPS parameters should be released or not, during the PUD session is moved from 3gpp/5GC to non-3gpp/5GC+N3IWF.

The following figure show the scenario:

· (1) UE establishes a PDU session A in the 3gpp/5GC with N26, the EPS parameters are sent to UE.

· (2) UE move the PDU session A to non-3gpp/5GC-N3IWF

· (3) UE is hander over/ idle mobility to EPS
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In the step 3, the PDN context is created by SMF and AMF sends it to MME. (refer 23.502 4.11.1.2.1, 4.11.1.3.2). Because the PDU-A can not be handed over/idle mobility to EPS, so the MME can not obtains the allocated EPS context in the step 1. So in the subsequence operation, the MME can allocated the same EBI value which has been allocated to PDU session A in step 1 to new bearer. It will result the inconsistency among MME, UE and SMF+PGW-C

Observation 4: If the EPS parameters allocated to a PDU sessions is not released when the PDU session is moved from 3gpp/5GC to non-3gpp/5GC-N3IWF, it will result the inconsistency among MME, UE and SMF+PGW-C.

And although EBI is also used in the non-3gpp access in the EPC, this IE is quite difference with the usage in the 3GPP access. The EBI in the non-3GPP (S2b) is allocated by ePDG and not sent to UE. It is only used between ePDG and PGW. It is independent with the EBI allocated by MME according to 23.402 clause 4.6.2 and 29.274 clause 7.2.1
23.402
4.6.2
EPS bearer identity with GTP based S2b/S2a

With GTP based S2b an EPS Bearer ID uniquely identifies an S2b bearer between an ePDG and a PDN GW for one UE accessing via non 3GPP access (see clause 4.10.3). This EPS Bearer ID is allocated by the ePDG and is not known to the UE.
With GTP based S2a an EPS Bearer ID uniquely identifies an S2a bearer between a TWAN and a PDN GW for one UE accessing via trusted WLAN access. This EPS Bearer ID is allocated by the TWAN and is not known to the UE.

The EPS Bearer IDs assigned for a specific UE on S2b are independent of the EPS Bearer IDs assigned for the same UE on S5/S8 and may overlap in value.

The EPS Bearer IDs assigned for a specific UE on S2a are independent of the EPS Bearer IDs assigned for the same UE on S5/S8 and may overlap in value.

NOTE 1:
In MAPCON scenario with one PDN connection over 3GPP access and another PDN connection over untrusted non-3GPP access, the possibly identical EPS Bearer ID used simultaneously on S2b and S5/S8 designates two distinct traffic flow aggregates.

NOTE 2:
When a PDN connection is handed over between 3GPP access and untrusted non-3GPP access, the possibly identical EPS Bearer ID on the source and target side may designate distinct traffic flow aggregates.

29.274

7.2.1
Create Session Request

…………………………

NOTE 2:
With GTP based S2a and S2b, the EPS Bearer IDs assigned for specific UE over S2a between the TWAN and PGW and over S2b between an ePDG and PGW are independent of the EPS Bearer IDs assigned for the same UE over S5/S8 and may overlap in value (see 3GPP TS 23.402 [45] subclause 4.6.2). 

Observation 5: The EBI used in the S2b/S2a case is allocated by ePDG/TWAN and independent with EBI used for 3gpp access to EPC. 

Proposal: When a PDU session is moved from 3gpp/5GC to non-3gpp/5GC-N3IWF, the EPS context allocated for the PDU session shall be removed.
2. Proposal

Observation 1: The 5GC allocates to EPS parameters (including Qos parameter and EBI) and sends UE during PDU session establishment and Dedicated GBR Qos flow establishment for mobility to EPS. The SMF+PGW-C and UE have the same EPS context.
Observation 2: During mobility from non-3gpp/5GC-N3IWF to EPS, the PDN connection and bearers will be re-establish. The EPC will allocated the Qos parameters and EBI.

Observation 3: The EPS parameters allocated in the PDU sessions / Qos flow establishment procedure cannot be reused during mobility from non-3gpp/5GC-N3IWF to EPS.
Observation 4: If the EPS parameters allocated to a PDU sessions is not released when the PDU session is moved from 3gpp/5GC to non-3gpp/5GC-N3IWF, it will result the inconsistency among MME, UE and SMF+PGW-C.

Observation 5: The EBI used in the S2b/S2a case is allocated by ePDG/TWAN and independent with EBI used for 3gpp access to EPC. 

Proposal: When a PDU session is moved from 3gpp/5GC to non-3gpp/5GC-N3IWF, the EPS context allocated for the PDU session shall be removed.
It is proposed to adopt the CR S2-181xxxx to 23.502.
* * * End of Changes* * * *
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1. Attach procedure per TS 23.401 clause 5.3.2.1 E-UTRAN Initial Attach with handover indication


2. 5GC and N3IWF resource release per figure 4.12.7-1 steps 3 to 6
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