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[bookmark: _GoBack]Abstract of the contribution: This contribution proposes to discuss the solutions for EPS bearer ID allocation and agree the way forway.
1. Discussion
The Pros and Cons of UE based solution and AMF based solution has been analyzed by S2-174566. The analysis shows that:
The main disadvantage of UE based solution is that it cannot handle EBI exhaustion; and
The main disadvantage of AMF based solution is that it introduces additional AMF-SMF interaction.
Supporters of UE base solution think EBI exhaustion is a rare case especially when QoS mapping is only applied to SSC mode 1 PDU session, but others who support AMF based solution believe that, as long as the case of EBI exhaustion happens, it shall be carefully handled to promise high priority services not to be interrupted. Therefore, the final solution has not been decided.
As the argument on EBI exhaustion cannot convince SA2 to make a decision, this paper would like to further investigate UE based solution and AMF based solution, and then try to find a way forward.
UE based solution
There are two alternatives for UE based solution, one is from S2-171962, and another is from S2-173339.
For the UE based solution introduced in S2-171962, the ways to allocate EBI during the PDU session establishment procedure and the PDU session modification procedure are different. The UE has to allocate EBI before receiving mapped QoS parameters during the PDU session establishment procedure, but allocate EBI after receiving mapped QoS parameters during the PDU session modification procedure. This inconsistent operation makes the UE implementation more complex.
The UE based solution introduced in S2-173339 has an impact on current PDU session establishment for home routed roaming case. The solution suggests that the UE allocates EBI for QoS flow after receiving the EPS QoS parameters at the QoS flow setup, and then indicates the EBI to the SMF. However, in current PDU session establishment procedure for home routed roaming case, the V-SMF will not send any message to the H-SMF after the radio bearer(s) is established, thus a new message is also required to deliver the EBI to the H-SMF comparing with AMF based solution.


AMF based solution
There are also two alternatives for AMF based solution as introduced in S2-173322 or S2-174196:
Alternative 1: the SMF sends an SM request containing an NAS request to the AMF, if the SM request contains QFIs, the AMF allocates EBI, and send the NAS request and the binding of EBI and QFI to the UE. After receiving ACK or response message, the AMF includes the binding of EBI and QFI in the SM message sent to the SMF. This solution requires the AMF to build messages to send the binding of EBI and QFI to the UE, which complicates AMF behavior and disobeys the principle of MM/SM split.
Alternative 2: After determining the mapped EPS QoS parameters, the SMF requests AMF to allocate EBI(s). The AMF doesn’t need to know the binding between EBI and QFI, it just allocates EBI(s) based on ARP and returns the allocated EBI(s). The SMF assigns the EBI(s) to QoS flow(s) with mapped EPS QoS parameters, and includes the EPS QoS parameters in an SM NAS message. 
Based on the above analysis, it is found that the AMF based solution alternative 2 has no impact on UE and less impact on AMF, we hence propose to adopt this solution as the way forward.
2.	Proposal
It is propose to agree the AMF based solution introduced in S2-175483.
Reference:
[bookmark: S2-174566][1] S2-174566, NTT DOCOMO, Intel, Comparison of solutions for EBI allocation
[2] S2-171962, Intel, 23.502: QoS mapping for 5GC-EPC interworking
[bookmark: S2-174196][3] S2-174196, Ericsson, 23.502: EPS bearer ID allocation in 5GS

3GPP
SA WG2 TD
	


oleObject1.bin


22.Nsmf_ Register UE serving NF(H-SMF)







8. PDU Session Authentication/ Authorization







2. SMF Selection







9a. PCF selection







7b. Subscription data Response







20. SM Request Ack 











19b. N4 Session Establishment Response







19a. N4 Session Establishment Request







14. SM Request Ack with PDU Session Establishment Accept











5b. N4 Session Establishment Response







5a. N4 Session Establishment Request







10. UPF selection







First Downlink Data 







6. Create PDU Session Request







Home PLMN







Visited PLMN







H-SMF







H-UPF







4. UPF �selection







First Downlink Data 







First Uplink Data 







21. IPv6 Address Configuration 







18. SM Request with NG2 information







17. N2 PDU Session Request Ack







15. N2 PDU Session Request







16. RRC reconfiguration  







13. Create PDU Session Response







11. PDU-CAN Session modification







12b. N4 Session Establishment Response







V-SMF







V-UPF







1. PDU Session Establishment Request







12a. N4 Session Establishment Request







9b. PDU-CAN Session establishment







7a. Subscription data Request







3. SM Request with PDU Session Establishment Request







UE







(R)AN







UDM







H-PCF







AMF







 







No message to H-SMF







EBI allocation












image2.emf
 

   

AMF   H - P C F   UDM   (R)AN   UE  

3 .  SM  Request   with PDU Session Establishment Request  

7 a .  Subscription data  Request  

9 b .  PDU - CA N Session establishment  

1 2 a .  N 4 Se ssion  Establishment Request  

1.  PDU Session   Establishment  Request  

V - UPF  

V - SMF  

1 2 b . N 4 Session Establishment  Response  

1 1 . PDU - CAN Session modification  

1 3 .  Create PDU Session Response  

1 6 . RRC  reconfiguration     

1 5 . N 2  PDU Session  Request  

1 7 . N 2  PDU Session  Request Ack  

1 8 .  SM   Request  with NG2 information  

2 1 . IPv6 Address Configuration   

First Uplink Data   

First Downlink Data   

4 . UPF    selection  

H - UPF   H - SMF  

V isited PLM N  

Home PLM N  

6 .  Create PDU Session  Request  

First  Downlink Data   

10 . UPF selection  

5 a. N 4 Session Establishment Request  

5 b. N 4 Session Establishment Response  

1 4 . SM Request Ack with PDU Session Establishment Accept    

1 9 a. N 4 Session Establishment Request  

1 9 b. N 4 Session Establishment Response  

20 . SM   Request Ack     

7 b . Subscription data Response  

9 a. PCF selection  

2. SM F   Selection  

8. PDU Session Authentication/   Authorization  

22.Ns mf_   Register UE  serving NF (H - SMF)  

No message to H - SMF  

EBI allocation  


