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1. Introduction
[bookmark: _Hlk77848234][bookmark: OLE_LINK6]CT1 has discussed the inclusion of NAS cause value in the PDU session/PDN connection establishment reject due to some mandatory information (e.g. CAA-level UAV ID or C2 aviation payload) is missing for UUAA-SM or C2 authorization and following related ENs were added:
"Editor's note:	Which 5GSM cause value needs to be included in the PDU SESSION ESTABLISHMENT REJECT message and how to inform the UE about need to provide the CAA-level UAV ID is FFS."
"Editor's note:	Which 5GSM cause value needs to be included in the PDU SESSION ESTABLISHMENT REJECT message, is FFS."
This paper attempts to discuss which NAS cause value is appropriate to be used in the PDU session/PDN connection establishment reject due to some mandatory information (e.g. CAA-level UAV ID or C2 aviation payload) is missing for UUAA-SM or C2 authorization and propose a way forward.
2. Discussion
Why these ENs were added are mainly due to following comments:
(a) The same 5GSM/ESM cause value needs to be used for such reject case due to missing mandatory information for UUAA-SM or C2 authorization in 5GS and EPS.
(b) Based on above (a), to re-use the 5GMM cause #79 (UAS services not allowed) newly defined for UAS services requires to define a new ESM cause for UAS services in EPS as well.
(c) To define a new ESM cause for UAS services in EPS will impact the MME while as per stage 2 principle, the MME impact should be avoided for UAS services.
However, we do share somehow different views on above comments:
(1) Even though as per stage 2 requirements that UAS services need to be supported by both 5GS and EPS but there is no any restriction that all mechanisms to enable UAS services have to be consistent between 5GS and EPS. If it is easy, reasonable and natural to keep such consistency on some points, then better to do it (e.g. re-use the same IE coding), but no need to enforce to do this for all points, i.e. it should be done case by case.
(2) About MME impact for UAS services, currently there is no SA2 text documented that the MME cannot be impacted by all features defined for UAS services. However, we could be fine to avoid MME impact as far as possible but this should be evaluated case by case in stage 3.
(3) 5GS and EPS naturally have their different network architecture and typically related to CT1, their NAS protocol architecture are different. NAS MM and NAS SM are separated into different NFs (i.e. AMF and SMF) in 5GS while they are integrated in the single NF (i.e. MME) in EPS.
(4) Due to above (2), currently there are already some different mechanisms defined for UAS services between 5GS and EPS, typically including:
i) There is UUAA-MM in 5GS but no UUAA-MM in EPS, i.e. only UUAA-SM supported in EPS.
ii) The required payload information for UUAA-SM and C2 authorization is delivered differently: in 5GS, the payload information is directly carried in the new defined Service-level-AA container IE while the payload information included in the Service-level-AA container IE needs further to be included in PCO.
(5) Then for UUAA-SM and C2 authorization, even the triggering network entity are the same between 5GS and EPS, i.e. SMF or SMF+PGW-C. However, due to above (2), the SMF is in the scope of NAS protocol in 5GS while the SMF+PGW-C is out of scope of NAS protocol in EPS.
(6) Based on above (4), back to PDU session/PDN connection establishment reject handling due to missing mandatory information for UUAA-SM or C2 authorization:
i) In 5GS, it is the SMF to create the NAS reject message, include an NAS 5GSM cause value and then directly send them to the UE without impacting the AMF, i.e. the AMF is not involved in such reject handling;
ii) In EPS, it is the SMF+PGW-C to create the GTP-C failure message, include a GTP-C cause value and then send them to the MME. Based on the GTP-C failure message and GTP-C cause value, the MME creates an NAS reject message, maps the GTP-C cause value to the NAS ESM cause value and then sends them to the UE over NAS. Hence, the MME has to be involved in such reject handling.
(7) Based on above (5), one can see the reject handling between 5GS and EPS are already different. Assuming we following the stage 2 principle that AMF can be impacted by UAS services in 5GS while MME impact for UAS services needs to be avoided in EPS, then it is more reasonable to use different NAS cause values for such reject handling between 5GS and EPS.
(8) In 5GS, currently there is no any existing 5GSM cause value can be re-used for such reject handling but only to re-use the new 5GMM cause #79 (UAS services not allowed) defined for UAS services. Note that here the reject case is not due to subscription restriction but on the contrary, the UE has its aerial subscription based on which the UUAA-SM and C2 authorization are required but the required mandatory information (e.g. CAA-level UAV ID or C2 aviation payload) does not provided to the SMF. The UE needs to know such specific reason to act accordingly, e.g., cannot re-attempt the PDU session establishment for UAS services without providing the CAA-level UAV ID. To re-use other existing 5GSM cause values cannot reach such purpose.
(9) In EPS, to avoid MME impact, there is no other choice but the SMF+PGW-C has to re-use the same GTP-C cause value and then MME maps it to an existing ESM cause value. Note that whatever here an ESM cause value has to be provided to the UE for PDN connection reject. But as per below SA2 text in TS 23.256 sub 5.2.5.3.1, to conduct the UE to act accordingly, the SMF+PGW-C could use a new indication included in PCO without MME impact for this purpose.
"For a UAV with aerial subscription, if the SMF+PGW-C determines that the S-NSSAI is subject to C2 authorization and the UAV has not provided a CAA-Level UAV ID then the SMF+PGW-C rejects the PDN connectivity request and provides in PCO an indication that USS authorization is required."
(10) In EPS, which existing ESM cause value needs to be used cannot be fully decided by CT1 as here the MME just maps the received GTP-C cause value to the ESM cause value as per specified in TS 29.274 Annex C which is under the remit of CT4.
Based on above discussion, we could have following observations:
Observation #1: There is no stage 2 requirements to enforce all mechanisms to support UAS services have to be consistent between 5GS and EPS. 
Observation #2: There is no SA2 text documented that the MME cannot be impacted by all features defined for UAS services.
Observation #3: Due to different network architecture between 5GS and EPS, there are already some different mechanisms defined for UAS services between 5GS and EPS, e.g. UUAA-MM and delivery of payload information.
Observation #4: Due to different network architecture between 5GS and EPS, the concerned PDU session/PDN connection establishment reject handling are different between 5GS and EPS, e.g. the SMF reject handling is in the scope of NAS while the SMF+PGW-C reject handling is out of scope of NAS.
Observation #5: In 5GS, to re-use the existing cause value cannot work well for the concerned PDU session establishment reject handling due to different UE handling needs to be conducted for UAS services.
Observation #6: In EPS, to re-use which existing ESM cause value cannot be fully decided by CT1 and C4 coordination is needed.
3. Proposal
Based on the discussion and observations in section 2, we would have following proposals:
[bookmark: _Hlk83302412][bookmark: _Hlk83560381]Proposal #1: It proposes to use different NAS cause values for the concerned PDU session/PDN connection establishment reject handling between 5GS and EPS.
Proposal #2: In 5GS, it proposes to re-use the new 5GMM cause #79 (UAS services not allowed) defined for UAS services as the new 5GSM cause value for the concerned PDU session establishment reject handling.
[bookmark: OLE_LINK17]Proposal #3: In EPS, to avoid MME impact, it proposes to re-use an existing ESM cause value and in order to help CT1 to decide to re-use which existing ESM cause value, it proposes to send an LS to CT4 on the use of GTP-C cause value.
Proposal #4: In EPS, it proposes to define a new indicaton (i.e. UAS services not allowed indication) in PCO to indicate the failure of PDN connection establishment.
4. Conclusion
This paper has discussed the use of NAS cause value in the PDU session/PDN connection establishment reject due to some mandatory information (e.g. CAA-level UAV ID or C2 aviation payload) is missing for UUAA-SM or C2 authorization.
Based on the discussion, following observations were provided:
Observation #1: There is no stage 2 requirements to enforce all mechanisms to support UAS services have to be consistent between 5GS and EPS. 
Observation #2: There is no SA2 text documented that the MME cannot be impacted by all features defined for UAS services.
Observation #3: Due to different network architecture between 5GS and EPS, there are already some different mechanisms defined for UAS services between 5GS and EPS, e.g. UUAA-MM and delivery of payload information.
Observation #4: Due to different network architecture between 5GS and EPS, the concerned PDU session/PDN connection establishment reject handling are different between 5GS and EPS, e.g. the SMF reject handling is in the scope of NAS while the SMF+PGW-C reject handling is out of scope of NAS.
Observation #5: In 5GS, to re-use the existing cause value cannot work well for the concerned PDU session establishment reject handling due to different UE handling needs to be conducted for UAS services.
Observation #6: In EPS, to re-use which existing ESM cause value cannot be fully decided by CT1 and C4 coordination is needed.
Based on above observations, following proposals were provided:

Proposal #1: It proposes to use different NAS cause values for the concerned PDU session/PDN connection establishment reject handling between 5GS and EPS.
Proposal #2: In 5GS, it proposes to re-use the new 5GMM cause #79 (UAS services not allowed) defined for UAS services as the new 5GSM cause value for the concerned PDU session establishment reject handling.
Proposal #3: In EPS, to avoid MME impact, it proposes to re-use an existing ESM cause value and in order to help CT1 to decide to re-use which existing ESM cause value, it proposes to send an LS to CT4 on the use of GTP-C cause value.
Proposal #4: In EPS, it proposes to define a new indicaton (i.e. UAS services not allowed indication) in PCO to indicate the failure of PDN connection establishment.
[bookmark: _GoBack]These proposals were captured in CRs C1-215757 for TS 24.501, C1-215758 for TS 24.008. Draft LS to CT4 was covered in C1-215759.
