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Abstract of the contribution: This discussion paper analyse always release and optimization release solution when the PDU session is moved from 3gpp/5GC to non-3gpp/5GC-N3IWF, and give the proposal.
1. Introduction
In the last meeting, the EBI release issue is discussed when the PDU session is moved from 3GPP/5G to non-3GPP/5G with N26. Please see the detail in the S2-1812134 and S2-1812244 paper. It is agreed that the EBI shall be released. The remained discussion is what solution to be used:
· Alt 1: Always released when the PDU session is moved to non-3GPP/5G from 3GPP/5G
· Alt 2: Optimization, when the PDU session is moved between non-3GPP and 3GPP access inside 5GS, the EBI is not released. When the UE access EPS, the AMF release the EBI if the PDU session is in the non-3gpp access and has been allocated EBI
This paper gives the detail of both solution and make analysis.
2. Discussion
The assumptions of the following discussion are:
· There is N26 deployment between AMF and MME
· The UE is in single registration mode

2.1 Solution Detail of Alt 1: 

Alt 1 description:
· Step 1: The EBI is allocated to PDU session only when the PDU session is via 3GPP access to 5GC as per R15 EBI allocation procedure.

· Step 2: When the PDU session is moved from 3gpp/5GC to non-3gpp/5GC, the EBI is released

· Step 3: When the PDU session is moved from non-3gpp/5GC to 3gpp/5GC, the SMF can request the EBI as per R15 EBI allocation procedure (235.02 4.3.2.2 and 4.11.1.4).

· Step 4: When the UE is handed over to EPS, or idle mobility to EPS from 3gpp/5GC, R15 interworking procedure is applied

From above description, only step 2 is something new with the existing R15 procedure. There are two options to release the EBI:
Option 1: EBI is released during the PDU session re-establishment via non-3gpp side. There are two sub-alternatives for the option 1.

Option 1a: AMF release the EBI as per 4.11.1.4.3 (i.e. step 3 in the 4.11.1.4.1). e.g. when the AMF receives the PDU session re-establishment via non-3gpp side.
Option 1b: SMF release the EBI as per 4.11.1.4.3. E.g. when the SMF receives the PDU session establishment via non-3gpp side for the existing PDU session..
Pros: All procedures are not changed. Only a new trigger is specified. There is no UE standard impact.
Cons: if the EBI is released and PDU session transfer to non-3gpp failed, the SMF will request the EBI again.

Between the option 1a and option 1b, the option 1b is better because if the PDU session transfer fails the SMF know the reason to request EBI again. With option 1a, the SMF may think the EBI is exhausted. 
Option 2: EBI is released after the PDU session establishment via non-3gpp.
In 23.502 clause 4.9.2.2. (HO to non-3GPP from 3GPP for non-roaming and LBO) step 3 in the fig:

· release of 3GPP access resource using clause 4.3.4.2 step 3b, then from step 4 to step 7a.
Clause 4.9.2.4.1 (HO to non-3GPP from 3GPP for Home routed roaming, N3IWF is vPLMN) step 3 in the fig:

· release of 3GPP access resource using clause 4.3.4.3 step 5c t0 step 10.
Clause 4.9.2.4.2 (HO to non-3GPP from 3GPP for Home routed roaming, N3IWF is HPLMN) step 3 in the fig:

· release of V-SMF and v-UPF and 3GPP access resource using clause 4.3.4.3 step 5c to step 10.

It proposes to re-use the release of 3GPP access resource procedure to release the EBI to minimize the impact.
For both 4.3.4.2 (step 3b and then step 4 to 7a) and 4.3.4.3 (step 5c to 10), the SMF (or v-SMF in Home routed roaming case), shall not send the PDU Session Release Command to the UE because the PDU session is not released. The SMF send Namf_communication_N1N2 message transfer to AMF. The messages do not include the N1 SM container but only the N2 Resource Release Request (resp. Ack). 
The SMF can re-use the Namf_communication_N1N2 message to carry the released EBI list, but the issue is there is no NAS signalling to UE. How the UE remove the EBI? 

Option 2a: The UE locally release the EBI after the PDU session transfer. It impacts the UE.
Option 2b: extend the existing mechanism, i.e. SMF send the complete Namf_communication_N1N2 message which carry the N1 SM container.

No matter which option, the impacts are quite big.
Pros: The EBI is released only after PDU session transfer. It avoid the transfer failure case.
Cons: Both option 2a and 2b have quite big impacts to 5GS.
Proposal 1: Among all the options under the Alt-1, the option 1b is the best which has the minimal impacts.
2.2 Solution Detail of Alt 2: 

Alt 2 description:
· Step 1: The EBI is allocated to PDU session only when the PDU session is via 3GPP access to 5GC as per R15 EBI allocation procedure.

· Step 2: When the PDU session is moved from 3gpp/5GC to non-3gpp/5GC, the EBI is not released (so when the PDU session rerun to 3gpp/5GC, not additional signaling is required).

· Step 3: When the PDU session is allocated with EBI and moved to non-3gpp/5GC. The SMF does not request new EBI for this PDU session. The EBI release (e.g. Qos flow allocated with EBI is released) and revocation (initiated by AMF) is still can be performed.
· Step 3a: When the UE de-register the 5G registration over 3GPP access, or AMF initiates de-registration for 3GPP access, the AMF release the EBI if the PDU session is in the non-3gpp access and has been allocated EBI.

· Step 4: When the UE is handed over to EPS, or idle mobility to EPS from 3gpp/5GC, the AMF release the EBI if the PDU session is in the non-3gpp access and has been allocated EBI.
From above description, the step 3 is existing procedure but be perform over non-3GPP access.

The step 4 is new functionality to existing R15 procedure.

This paper propose using the similar mechanism with AMF initiated PDU session release for the PDU sessions which cannot be transferred to EPS.
For connected mobility:
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When the AMF receives the Relocation Complete Notification from MME, it initiates the EBI revocation using Nsmf_PDUsession_Update_SM_Context as per 23.502 4.11.1.4.1
For idle mobility:
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When the AMF receives the Nudn_UECM_DeregistrationNotification from UDE, it initiates the EBI revocation using Nsmf_PDUsession_Update_SM_Context as per 23.502 4.11.1.4.1
In the Step 3a, the AMF behaviour is similar with it in the step 4 idle mobility.

Pros: When the PDU session is moved between 3gpp and non-3gpp access within 5G, there is no additional signalling.

Cons: Add a new trigger in the AMF to initiate the EBI revocation.
2.3 Comparison
From above analysis, it can be found that:

- The alt-1 option 1b is the simplest solution without UE impacts;

- If the PDU session is moved between 3gpp access and non-3gpp access frequently, the alt-2 is much efficient which can save signalling;

- If the PDU session transfer from 3gpp access to non-3gpp access is failure, alt-1 option 1b requires more signalling.
3. Proposal

There is no strong opinion between alt-1 option 1b and alt-2. Two CRs are prepared for both solution. It depends on the meeting discussion which one is selected.
3GPP

SA WG2 TD


_1608122167.vsd
�


_1608122614.vsd
�


