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Abstract: This discussion paper aims at comparing solutions for resolving PDU Session ID conflict in interworking scenario and proposing way forward.
1. Introduction
LS (S2-2107031) from CT3 reveals the issue that PDU Session IDs assigned by SMF+PGW-C for non-5G capable UE may be in conflict because of the inconsistence of EBI assigned by ePDG and MME. Detailed scenario can be exampled as below:
Step 1: MME assigns 6 as the EBI of PDN Connection 1, then the SMF+PGW-C allocates 70 as PDU Session ID for PDN connection.
Step 2: Then the PDN Connection is handovered to Non-3GPP access, with the PDU Session ID 70 unchanged.
Step 3: MME receives a new PDN Connectivity Request and happens to assign the same EBI as the default EBI, which results in 70 as the PDU Session ID.
Step 4: From the PCF perspective, the later SM Policy Association Create request needs to be rejected because of the duplicate PDU Session ID of a same UE.
NOTE: the PDU Session ID is determined by the SMF+PGW-C based on clause 5.4.2 of TS 29.571, that the PDU Session ID value is set to 64 plus the EBI of the default EPS bearer for MME scenario and is set to 80 plus the EBI of the default EPS bearer for ePDG scenario.
2. Discussion
Regarding to this issue, three solutions are proposed as below in SA2 #147 meeting:
· Option 1) S2-2107486: 
SMF+PGW-C is required to assign new PDU Session ID once the PDN connection handovers between 3GPP access and non-3GPP access
· Option 2) S2-2107164:
PCF is required to associate the Session context with PDU Session + APN, instead of PDU Session ID only. 
· Option 3) S2-2107641:
SMF+PGW-C is required to check whether the PDU Session ID to be assigned is occupied or not via UDM.
For option 2), the assumption is that that PDU Session ID of multiple PDN connections under same APN would not be in conflict, while there is another scenario which may cause the duplicate PDU Session ID under same APN:
Step 1: The UE establishes a PDN Connection in 3GPP, and a PDU Session ID is allocated by SMF;
Step 2: The UE moves to non 3GPP, the PDU Session ID is kept the same, and the MME release the EBI in 3GPP side;
Step 3: The UE returns back to 3GPP, and the PDU Session ID is kept the same;
Step 4: The UE establishes a new PDN Connection for the same APN, as the MME have no context which EBI is allocated for the old PDN Connection, it may allocate the same EBI released in step 2, and then the SMF would assign the same PDU Session ID as the one in Step 1, according to the current specification.
If taking this scenario into account, Option 2) may need to be enhanced as below:
· Enhanced Option 2):
When SMF+PGW-C detects newly assigned PDU Session ID is in conflict with existing PDU Session ID under the same APN, it assigns a new PDU Session ID for the new PDN connection to avoid conflict with these existing PDU Session ID(s).
The comparison of the solutions are evaluated as below:
	
	Option 1)
	Enhanced Option 2)
	Option 3)

	Impacted NFs
	SMF+PGW-C, PCF, CHF
	SMF+PGW-C, PCF, CHF
	SMF+PGW-C, UDM

	Pros
	Simpler solution for both scenarios, and clear mapping between EBI and PDU Session ID is maintained
	Little impact on normal procedure and no impact on the N7/N40 interfaces.
	PCF/CHF is not impacted, and 1:1 mapping between session context and PDU Session ID is maintained

	Cons
	Session ID which is used to identify a session context in PCF/CHF can change due to inter access type handover.


	APN needs to be considered in addition to PDU Session ID to identify a session context in PCF/CHF.
	Introduce additional signalling between SMF+PGW-C and UDM during normal procedure for PDU Session ID storage and retrieval.



From the table, it can be seen that both PCF and CHF will be impacted in Option 1 and enhanced Option 2), and UDM will be impacted in Option 3). But considering the fact that UDM does not need to be involved in the non-5G UE related procedure, it introduces much signalling and impact on UDM during normal procedures, to always register the assigned PDU Session ID in the UDM and performs the conflict check before assigning a new PDU Session ID with the UDM.
Proposal 1: UDM interaction in Option 3) is not pursued as it is not relevant to the Non-5G capable UE procedure.
When comparing Option 1) and enhanced Option 2), both of them requires change of PDU Session ID assigning logic in SMF+PGW-C, and have impacts on mapping between session context and PDU Session ID. The main difference is data key of session data in PCF/CHF remains as PDU Session ID or PDU Session ID + APN. From this perspective, both solutions are acceptable.
Proposal 2): Either Option 1) or Enhanced Option 2) can be adopted for resolving the mentioned scenarios.
3. Conclusion and proposal(s)
The paper provides comparison of solutions proposed in SA2 #147 meeting, and proposed that either Option 1) or Enhanced Option 2) can be adopted, according to agreement in SA2.
LS reply and corresponding CRs for Option 1) are provided as see S2-210xxxx, S2-210yyyy, S2-210zzzz.
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