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Abstract of the contribution: The intent of this discussion paper to provide problem statement and the solution option considerations for incompatible ATSSS support. 
Problem Statement
ATSSS support compatibility is about MA PDU session request can be fully supported between the UE and the network over BOTH 3GPP and non-3GPP access. 
After thorough analysis, ATSSS support compatibility issue happens ONLY when HPLMN is ATSSS-capable and UE is registered with different PLMNs for MA PDU session for 3GPP and non-3GPP access where one serving VLMN is ATSSS-incapable.  
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Solution Options
There are three solution options considered in this paper: 
· Option-1: Modify UDM to support “direct” rejection of “duplicate” PDU Session ID from MA PDU Session Request for 2nd leg
· Option-2: Restore SA2 original proposal in CT1 to NOT to overload the “Request Type” with MA PDU Session request but to indicate “Existing PDU Session” and to include "MA PDU Request" indication in UL NAS Transport
· Option-3: Modify UDM to ignore PDU Session Context Release from Non-associated SMF 
NOTE: Today UDM does NOT verify the duplicated PDU Session ID.  Because of SSC mode support, when the new SMF updates UDM with the same PDU session ID, the UDM will just associate the PDU Session ID with the new SMF who registers with the UDM for the given Session ID.  


Option-1: Modify UDM to support “direct” rejection of “duplicate” PDU Session ID from MA PDU Session Request for 2nd leg
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· In order to support step B2. above for UDM to detect the duplicate PDU Session ID of the single access PDU session with the MA PDU session registered earlier, UDM internal logic needs to be modified by this solution to differentiate the single access PDU Session registration from the MA PDU Session registration – i.e. during the step-3 operation, the ATSSS-capable H-SMF1 of the first leg will have to register the “additional” MA PDU Session indication together with the PDU Session ID to the UDM.   
· When step B2. happens, ATSSS-incapable H-SMF2 of the 2nd leg registers the “same” Session ID to the UDM without MA PDU Session indication because H-SMF2 is ATSSS-incapable.  UDM will then recognize the duplicate Session ID is corresponding to the MA PDU session which was registered earlier and therefore UDM will “reject” the new registration from the H-SMF2 of the 2nd leg.   
· In addition, this solution option requires a new Cause Code to be provided to H-SMF2 of the 2nd leg so that it can relay it to the UE to indicate the reason of the rejection of the MA PDU Session request. 







Option-2: Restoring SA2 original proposal in CT1 to NOT to overload the “Request Type” with MA PDU Session request instead of “Existing PDU Session”, and to include "MA PDU Request" indication in UL NAS Transport
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· Step 6. above, even though vAMF is ATSSS-incapable, with the information of the “Existing PDU Session”, vAMF will query UDM to extract the H-SMF1 which is associated with the given PDU Session ID. As a result, the “same” ATSSS-capable H-SMF1 is re-selected by the vAMF in the ATSSS-incapable VPLMN
· H-SMF1 in step A1. is able to detect the serving VPLMN for the 2nd access which is ATSSS-incapable and therefore, H-SMF1 will reject the single access PDU Session request.
· This solution will require CT1 and CT4 to update their spec to NOT to overload the Request Type for MA PDU Session indication.    












Option-3: Modify UDM to ignore PDU Session Context Release from the Non-associated SMF 
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· Step 6 has no guarantee to select H-SMF2 to be ATSSS-capable, regardless H-SMF2 is ATSSS-capable or ATSSS-incapable, the single access PDU session will be established as shown in step B1. 
· Step B2.: H-SMF2 will register with UDM with the “same” PDU Session ID which will replace the existing association with H-SMF1 by the new association with H-SMF2. 
· Step 10: UE detects the single access PDU session established instead of MA PDU session, and it recognizes the serving VPLMN is ATSSS-incapable. 
· Step 11: UE releases the MA PDU Session over the first leg with H-SMF1 which will then initiate the de-registration of the PDU Session ID in UDM.  However, UDM detects the index of the PDU Session ID is associated with H-SMF2 and not H-SMF1.  This solution proposes to modify the UDM to ignore the de-registration request from H-SMF1 -   i.e. UDM will only accept the de-registration from the SMF which is in the UDM context associated with the given PDU Session ID.   

Conclusion
??? Which option to choose? 
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Compatibility issue occurs ONLY when HPLMN is ATSSS-capable and UE is registered with different
PLMNs for 3GPP and Non-3GPP accesses where one serving VPLMN is ATSSS-incapable.





image2.emf
Establishment of MA PDU 

Session with UP resources over 

non-3GPP access only

UE

V-AMF V-SMF

7. SM Context Create Req.

SUPI, PDU Session ID, S-NSSAI, DNN, 

AMF ID, H-SMF URI, Access Type, RAT Type,

Request Type = Initial Request,

PDU Session Establishment Req.

(PDU Session ID, PDU type, SSC Mode,

ATSSS capability)

5. UL NAS Transport

PDU Session ID = xyz, 

S-NSSAI, DNN, 

Request Type = MA PDU Request,

PDU Session Establishment Req.

(PDU Session ID, PDU type, SSC Mode,

ATSSS capability)

H-SMF-2

8. PDU Session CreateReq.

SUPI, PDU Session ID, S-NSSAI, DNN, 

V-SMF ID, VPLMN ID, Access Type, RAT Type,

Request Type = Initial Request

PDU Session Establishment Req.

(PDU Session ID, PDU type, SSC Mode,

ATSSS capability)

6. Select V-SMF and 

H-SMF-2

H-SMF-1

H-AMF

1. UL NAS Transport

PDU Session ID = xyz, 

S-NSSAI, DNN, 

Request Type = MA PDU Request,

PDU Session Establishment Req.

(PDU Session ID, PDU type, SSC Mode,

ATSSS capability)

2. SM Context Create Req.

SUPI, PDU Session ID = xyz, 

S-NSSAI, DNN, AMF ID, Access Type, RAT Type,

Request Type = MA PDU Request,

PDU Session Establishment Req.

(PDU Session ID, PDU type, SSC Mode,

ATSSS capability)

Addition of UP resources over 

3GPP access

UDM

3. Nudm_UECM_ 

Registration

4. Continuation of MA PDU Session establishment with UP resources over non -3GPP access only

A1. Error detected if H-SMF-2 

supports ATSSS: 

An Initial Request containing 

ATSSS Capability can be received 

only with a “network upgrade 

allowed”. But the “network upgrade 

allowed” is missing.

B1.Request accepted as SA PDU 

Session if H-SMF does not 

support ATSSS.

B2. Nudm_UECM_ Registration

(UDM rejects the registration with 

the same PDU Session ID


