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	Reason for change:
	1) The issue of multiple PDU Sessions with the same DNN but with different S-NSSAI was postponed at the SA2 126 meeting. Currently it is unclear if and how such sessions can be interworked to EPC, as in EPC a common PGW address needs to be used for all PDN Connections with the same APN. A simple solution is to prevent assigning an EBI for more than one S-NSSAI for the same DNN. This can be achived so that the AMF considers the DNN and S-NSSAI of the PDU Session when it receivies the EBI assignment request from the SMF, and rejects the request if another PDU Session exists for the same DNN but different S-NSSAI.      

2) In the procedures for EPS bearer ID allocation described in clause 4.11.1.4 in TS23.502, step 3 mentioned how the AMF prioritizes the EBI assignment when the AMF has no EBIs available:

“3. [Conditional] If the AMF is requested to assign EBI for QoS flow(s) for high priority service, i.e. with high ARP, but has no available EBIs, the AMF may revoke an EBI that was assigned to QoS flow(s) based on the ARP(s) and S-NSSAI received in step 2, EBIs information in the UE context and local policies.”
The above description (specifically for the underlined texts), may give a wrong impression that the AMF prioritizes the EBI assignment among QoS flow(s) of different PDU sessions by considering only the ARP(s). However, the next sentence is clear that also S-NSSAI needs to be considered in prioritization. 
On top of the agreed version in S2-184563 the following issue is addressed:

4) Ensuring a common PGW-C is insufficient for EPS-5GC interworking to properly work. According to TS 23.214 cl. 5.12.2 the same PGW-U shall be selected if the UE has multiple PDN connections to the same APN to enable APN-AMBR enforcement. Therefore also only a single UPF(PSA), which becomes the PGW-U upon 5GC to EPC mobility, can be supported for PDU sessions to the same DNN but different S-NSSAIs that are subject to EPC-5GC interworking. 

	
	

	Summary of change:
	1) In step 7, clarify that the AMF shall either reject the EBI assignment request or revoke it from the existing session, if a PDU Session exists for the same DNN but for different SMF.
2) Reword the step 3 in EBI assignment procedure so that is it clear that both ARP and S-NSSAI are considered in EBI assignment prioritization. Add the S-NSSAI consideration also to the EBI assignment service description. Remove the the S-NSSAI from the input parameters, since the AMF already stores it during the PDU Session establishent.
On top of the agreed version in S2-184563 the following change is made:

3) Clarify in step 2 of the EPS bearer ID allocation procedure that the SMF shall only request EBIs for PDU sessions to the same DNN and different S-NSSAIs served by a common UPF (PSA). In case different UPF (PSA) are serving those PDU sessions, then the SMF chooses one of the UPF (PSA) for this determination based on operator policy.
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	Other comments:
	This is a revision of the agreed S2-184563.


---Start of the 1st Change---
4.11.1.4
Procedures for EPS bearer ID allocation
4.11.1.4.1
EPS bearer ID allocation
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:

-
UE requested PDU Session Establishment (Non-roaming and Roaming with Local Breakout (clause 4.3.2.2.1).

-
UE requested PDU Session Establishment (Home-routed Roaming (clause 4.3.2.2.2).

-
UE or network requested PDU Session Modification (non-roaming and roaming with local breakout) (clause 4.3.3.2).

-
UE or network requested PDU Session Modification (home-routed roaming) (clause 4.3.3.3).
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Figure 4.11.1.4.1-1: Procedures for EPS bearer ID allocation
1.
Procedure as listed in this step is initiated as specified in the relevant clauses of this specification. The relevant steps of the procedure as specified in the figure above are executed.
2.
If the 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, PGW-C+SMF invokes Namf_Communication_EBIAssignment Request (PDU Session ID, ARP list). If the PGW-C+SMF (or H-SMF in case of home-routed roaming) serves multiple PDU sessions for the same DNN but different S-NSSAIs for a UE then the SMF shall only request EBIs for PDU sessions served by a common UPF (PSA). In case different UPF (PSA) are serving those PDU sessions, then the SMF chooses one of the UPF (PSA) for this determination based on operator policy.

Steps 3 to 6 apply only when AMF needs to revoke EBI previously allocated for an UE in order to serve a new SMF request of EBI for the same UE.
3.
[Conditional] If the AMF has no available EBIs, the AMF may revoke an EBI that was assigned to QoS flow(s) based on the ARP(s) and S-NSSAI stored during PDU Session establishment, EBIs information in the UE context and local policies. If an assigned EBI is to be revoked, the AMF invokes Nsmf_PDUSession_Update SM Context (EBI(s) to be revoked) to request the related SMF (called "SMF serving the released resources") to release the mapped EPS QoS parameters corresponding to the EBI to be revoked. The AMF stores the association of the assigned EBI, ARP pair to the corresponding PDU Session ID and SMF address.
4.
The "SMF serving the released resources" that receives the request in step 3 shall invoke Namf_Communication_N1N2Message Transfer (N2 SM information (PDU Session ID, EBI(s) to be revoked), N1 SM container (PDU Session Modification Command (PDU Session ID, EBI(s) to be revoked))) to inform the (R)AN and the UE to remove the mapped EPS QoS parameters corresponding to the EBI(s) to be revoked. In home routed roaming scenario, the H-SMF includes EBI(s) to be revoked to V-SMF to inform V-SMF to remove the mapped EPS bearer context corresponding to the EBI(s) to be revoked.
NOTE:
The SMF can also decide to remove the QoS flow if it is not acceptable to continue the service when no corresponding EPS QoS parameters can be assigned.

The "SMF serving the released resources" requests the PGW-U+UPF to release N4 Session corresponding to the revoked EBI(s).


In home routed roaming case, the V-SMF starts a VPLMN initiated QoS modification for the PDU Session and the Namf_Communication_N1N2Message Transfer is invoked by the V-SMF based on the corresponding QoS modification message received from H-SMF.

5.
If the UE is in CM-CONNECTED state, the AMF sends N2 PDU Session Request (N2 SM information received from SMF, NAS message (PDU Session ID, N1 SM container (PDU Session Modification Command))) Message to the (R)AN.
If the UE is in CM-IDLE state and an ATC is activated, the AMF updates and stores the UE context based on the Namf_Communication_N1N2MessageTransfer and step 5-6 are skipped. When the UE is reachable, e.g. when the UE enters CM-CONNECTED state, the AMF forwards the N1 message to synchronize the UE context with the UE.
6.
The rest steps of the procedure are executed as specified in the figure above.
7
If the AMF successfully assigns EBI(s), it responds with the assigned EBI(s). Otherwise, it responds with a cause indicating EBI assignment failure 
If a PDU Session from another SMF already exists towards the same DNN, the AMF either rejects the EBI assignment request, or revokes the EBI(s) from the existing PDU Session(s) to the same DNN but different SMF. The AMF makes the decision based on the operator policy.
NOTE: The above applies only when the S-NSSAI(s) for the PDU Sessions are different, otherwise the same SMF is selected for PDU Sessions to the same DNN.  
8.
The PGW-C+SMF sends an N4 Session Establishment Request/modification to the PGW-U+UPF.


For home routed roaming scenario, if the EBI is assigned successfully, the PGW-C+SMF prepares the CN Tunnel Info for each EPS bearer. If the CN Tunnel info is allocated by the PGW-C+SMF, the PGW-U tunnel info for the EPS bearer is provided to PGW-U+UPF. If the CN Tunnel info is allocated by PGW-U+UPF, the PGW-U+UPF sends the PGW-U tunnel info for the EPS bearer to the PGW-C+SMF.

NOTE:
In the home routed roaming scenario the PGW-C+SMF prepares the CN Tunnel Info for each EPS bearer and provide it to V-SMF. Thus when the UE move to EPC network, the V-SMF does not need interact with the PGW-C+SMF to get the EPS bearer context(s).

9.
[Conditional] If the PGW-C+SMF that invoked Namf_Communication_EBIAssignment Request receives any EBI(s) from the AMF, it needs to include the received EBI(s) into the mapped EPS QoS parameters to be sent to the UE in the N1 SM container. PGW-C+SMF also includes the mapping between the received EBI(s) and QFI(s) into the N2 SM information to be sent to the NG-RAN. In home routed roaming scenario, the PGW-C+SMF generates EPS bearer context which includes PGW-C control plane tunnel information of the PDN connection corresponding to the PDU session (in case of PDU session establishment procedure), EBI for each EPS bearer, PGW-U tunnel information for each EPS bearer, and EPS QoS parameters for each EPS bearer, and sends it to V-SMF via Nsmf_PDU Session Create Response in case of PDU Session Establishment, or via Nsmf_PDUSession_Update Request in case of PDU Session Modification, toward the V-SMF. The V-SMF stores the EPS bearer context.
9.
The EPS Bearer ID(s) is sent to the UE and NG-RAN. The relevant steps of the procedure as specified in the figure above are executed.

---End of the 1st Change---
---Start of the 2nd Change---
5.2.2.2.13
Namf_Communication_EBIAssignment service operation

Service operation name: Namf_Communication_EBIAssignment.

Description: The consumer NF uses this service operation to request a bunch of EPS Bearer IDs for a PDU Session, and optionally indicate to the AMF the list of EBI(s) to be released.
Inputs, Required: SUPI, PDU Session ID, ARP list.
Input, Optional:  , Released EBI list.
Outputs, Required: <ARP, Cause> pair.
Outputs, Optional: a list of <ARP, EBI> pair.
The consumer NF invokes the Namf_Communication_EBIAssignment service operation when it determines that one or more EPS Bearer IDs are required for EPS QoS mapping for a PDU Session. The ARP list indicates the number of the requested EBIs, and the corresponding ARP. The AMF uses the ARP list (including ARP priority level, the pre-emption capability and the pre-emption vulnerability) and the S-NSSAI to prioritize the EBI request, AMF can revoke the EBI from an ongoing lower priority PDU Session, if the maximum number of EBIs have been reached and a session with a higher priority requests an EBI. The AMF responds the consumer NF with a cause which indicates whether the assignment is successful or not. If the assignment is successful, the AMF provides a list of <ARP, EBI> pair to the consumer NF.

If the consumer NF determines that some EBIs are not needed, the consumer NF indicates the EBI(s) that can be released in the Released EBI list.
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