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[bookmark: OLE_LINK6]Abstract of the contribution: This contribution points out a problem of EBI allocation for interworking from 5GC to EPS and discusses two solutions to solve it.
1 Introduction 
According to TS 23.502, EBI allocation may happen when a PDU session is established in the 5GC, in order for EPS context transfer during interworking procedure from 5GC to EPS.
PGW-C+SMF (or H-SMF in case of home routed case), determines, e.g. based on operator policies, S-NSSAI, that EPS bearer ID(s) needs to be assigned to the QoS flow(s) in the PDU Session…
In the beginning of clause 4.11.1.4.1 TS 23.502, it clarifies that: 
Following procedures are updated to allocate EPS bearer ID(s) towards EPS bearer(s) mapped from QoS flow(s) and provide the EPS bearer ID(s) to the NG-RAN
It seems that the EBI allocation should be performed only when the PDU session/QoS flow is established via 3GPP access but without clearly description. 
2 Discussion
2.1 Observations and Problem
When the UE establishes a PDU session via non-3GPP access, EBI allocation is not needed since there is no EPS context transfer between the MME and the AMF during interworking from 5GC-N3IWF to EPS. Figure 4.11.3.2-1 in TS 23.502 shows the handover from 5GC-N3IWF to EPS. In step 1, the UE performs initial attach via E-UTRAN with handover indication, then PDN connection will be established for each PDU session. During this step, the MME will allocate EBIs for the bearer(s) in the PDN connection. Therefore, if EBI allocation is performed when the PDU session is established in 5GC via non-3GPP access, it may cause a waste of the EBI, and even cause unnecessary EBI revocation.
Observation/Problem 1: It may cause a waste of EBI and even cause unnecessary EBI revocation if EBI allocation is performed for a PDU session/QoS flow established/modified via non-3GPP access.



Figure 4.11.3.2-1: Handover from 5GC-N3IWF to EPS
From the UE point of view, if the UE has EBI and related EPS QoS parameters, the UE will think it has EPS context and thus will perform TAU to EPC in IDLE state:
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 one PDU Session for which Session Continuity is supported during interworking, i.e. the UE has EPS Bearer ID and mapped EPS QoS parameters received as described in clause 4.11.1.1.
However, EPC does not have this EPS context for 3GPP, then will reject this TAU request and indicate the UE to perform initial attach. Handover from 5GC-N3IWF to EPS cannot be performed.
Observation/Problem 2: If EBI allocation is performed for a PDU session/QoS flow established/modified via non-3GPP access, incorrect procedures for handover from 5GC to EPS may be performed.

2.2 Solution Alternatives
There are three alternatives to solve this problem.
Alternative 1: 
· EBI allocation should be performed only when the PDU session/QoS flow is established via 3GPP access. Namely, EBI allocation should not be performed when the PDU session/QoS flow is established via non-3GPP access; 
· In case the PDU Session is moved from 3GPP access to non-3GPP access, since EBI allocation is already performed during PDU Session/QoS flow is established/modified over 3GPP access. EBI for this PDU Session should be released; 
· In case PDU Session is moved from non-3GPP access to 3GPP access, since there is no EBI for the PDU session, EBI allocation should be performed. 
Since there is no EBI for PDU Session in 5G non-3GPP access, problems in clause 2.1 can be solved.

Alternative 2: 
· EBI allocation should be performed only when the PDU session/QoS flow is established via 3GPP access. Namely, EBI allocation should not be performed when the PDU session/QoS flow is established via non-3GPP access;
· In case the PDU Session is moved from 3GPP access to non-3GPP access, although EBI allocation is already performed during PDU Session/QoS flow is established/modified over 3GPP access. EBI for this PDU Session don’t need to be released during handover procedure from 3GPP access to non-3GPP access;
· UE shall decide whether to perform TAU or handover attach for interworking procedure from 5G to 4G, based on its own logic. Concretely, UE shall store the EBI and related QoS parameters with the related access type. In case only when the UE has 3GPP EPS context (namely, EBI for PDU session over 3GPP access?), the UE performs TAU to the EPS in IDLE state. Otherwise, the UE performs handover attach to EPS for the non-3GPP EPS context.
· Further, unused EBI may be released after Interworking procedure from 5G non-3GPP access to 4G 3GPP access to avoid waste of EBI. 
· In case the PDU Session is moved from non-3GPP access to 3GPP access, EBI allocation should be performed only when there is no EBI for the PDU session, i.e. the case in bullet 1, but not the case in bullet 2; 
Since UE can decide whether to perform TAU or handover attach for interworking procedure from 5G to 4G based on its logic, problems in clause 2.1 can be solved. 

Alternative 3: the basic idea is same as alternative 2 but with some difference shown as below:
· EBI allocation shall be performed when the PDU session/QoS flow is established via both 3GPP access and non-3GPP access;
· Accordingly, in case the PDU Session is moved from non-3GPP access to 3GPP access, additional EBI allocation don’t need to be performed since EBI already exist;
Similar as alternative 2, since UE can decide whether to perform TAU or handover attach for interworking procedure from 5G to 4G based on its logic, problems in clause 2.1 can be solved. However, alternative 3 is simpler than alternative 2. Because the behaviour for 3GPP and non-3GPP is same.

2.3 Solution Details
Part of the detail procedures related to the three alternatives are given. Whole detail revisions can be found in the related CR. 
2.3.1 EBI allocation triggered by PDU session moving from non-3GPP to 3GPP
This mechanism is applicable to Alternative 1) and 2) during PDU session handover procedure from non-3GPP to 3GPP, and network triggered service request procedure when the UE decides to move some PDU session from non-3GPP to 3GPP upon receiving paging or notification from the 3GPP access.
During PDU session handover procedure from non-3GPP to 3GPP, step 2, the PGW-C+SMF determines EBI allocation is needed and triggers EBI allocation procedure as described in 23.502 clause 4.11.1.4.1.


Figure 1. PDU session handover from non-3GPP to 3GPP
During service request procedure for moving PDU session from non-3GPP to 3GPP from non-3GPP to 3GPP, step 5a, the PGW-C+SMF determines EBI allocation is needed and triggers EBI allocation procedure as described in 23.502 clause 4.11.1.4.1.


Figure 2. Service request procedure for moving PDU session from non-3GPP to 3GPP

2.3.2 EBI revocation triggered by PDU session moving from 3GPP to non-3GPP
This mechanism is only applicable to the Alternative 1). During PDU session handover procedure from 3GPP to non-3GPP, the following changes may be performed in the step 2:


Figure 3. PDU session handover from 3GPP to non-3GPP
Option 1)
· When the PDU session is moved to non-3GPP, the PGW-C+SMF determines EBI revocation is needed and triggers the EBI revocation procedure by sending Nsmf_PDUSession_StatusNotify to the AMF. 
· The SMF may need to release EPS CN tunnel information in the UPF. 
· The SMF sends Namf_N1N2MessageTransfer, including N1 SM container (EBI revocation list). AMF sends the N1 SM container to the UE during PDU session establishment procedure via non-3GPP.
Option 2)
· The UE, AMF, SMF locally release the EBI allocated before. In the home routing scenario, the H-SMF may need to release EPS CN tunnel information in the H-UPF. 

2.3.3 UE stores the EBI and related QoS parameters with the related access type
This mechanism is applicable to the Alternative 2) and 3). The EBI is not released when the PDU session moves to non-3GPP. Then the UE should store the EBI and related QoS parameters with the related access type. 
In this solution, only when the UE has 3GPP EPS context, the UE performs TAU to the EPS in IDLE state. Otherwise, the UE performs handover attach to EPS for the non-3GPP EPS context.
After handover from 5GC-N3IWF to EPS is performed, the UE, AMF and the SMF+PGW-C may need to delete the unused EBI allocated before for this PDU session. Option 1) or 2) as described in clause 2.3.2 can be used to delete the EBI and the EPS CN tunnel information.
2.4 Solution Evaluation
Alternative 1) requires revision described in clause 2.3.1 and 2.3.2. Alternative 2) requires revision described in clause 2.3.1, 2.3.2 and 2.3.3. Alternative 3) requires revision described in clause 2.3.2 and 2.3.3. Therefore Alternative 2) requires more revisions than the other two alternatives. 
3 Proposal
It is proposed to discuss the three questions listed in section 1, decide whether Alternative 1) or 3) is preferred and revise the specification accordingly.
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1. Registration via untrusted non-3GPP access

2. PDU session establishment procedure in clause 4.12.5
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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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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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