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1. Introduction

In CT1#135-e meeting, the CR [1] proposed to add the missing service-level-AA payload type information in the general 5GSM service-level AA procedure was postponed due to no consensus reached. The CR [1] actually is trying to make the current specification are aligned between the general 5GSM service-level AA procedure and other specific 5GSM procedures on carrying the service-level-AA payload type together with its associated service-level-AA payload.
This paper attempts to provide related history information, scenarios/problem analysis to justify that the service-level-AA payload type information is needed in the general 5GSM service-level AA procedure.
2. Discussion
2.1 Why service-level-AA payload type was introduced.
Back to 2021 October CT1#132-e meeting, a disc paper [2] was proposed in order to resovle below EN existed in TS 24.501 at that time:

"Editor's note:
Whether the new C2 aviation container IE is adopted for C2 authorization or the service-level AA container IE is re-used, is FFS."
After controversial discussion, following proposals were adopted in the final agreed CR [3]:
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Proposal#2: Tt-proposes-to-adopt-Alt#1,i.e.to-define-a-separateservice-level' AA ‘payload type-outsideof-the service-
level'AA payload-in-the Service-level-AA ‘containerIE..





As clearly indicated in the disc paper [2] as below, one of the main reason to propose above proposals is to provide a future-proof mechanism to accommodate future vertical services.
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Note that there is no any restrictions on which NAS procedures for those proposals in disc paper [2] even in the agreed CR [3] only 5GMM/5GSM common or specific precedures were touched. The basic principle is that whenever a service-level-AA payload is included in the Service-level-AA container IE, then its associated service-level-AA payload type needs to be included as well. Hence, this should be applied to the general 5GSM service-level AA procedure as well.
Observation #1. To introduce the service-level-AA payload type together with the service-level-AA payload in the Service-level-AA container IE is to provide a future-proof mechanism to accommodate future vertical services.

Observation #2. To introduce the service-level-AA payload type together with the service-level-AA payload in the Service-level-AA container IE is applicable to all 5GSM procedures including the general 5GSM service-level AA procedure.

2.2 Scenarios and problems
CT1 defined the new general 5GSM service-level AA procedure is catered for all service level AA initiated by the SMF for any vertical services, including R17 UAS services and any new services introduced in the future. With this, it is importatant that it does not only work well for R17 UAS services but also for any new vertical services supported in the future. Hence, any unreasonable restrications/preclusions cannot be made now to violate its general purpose and future-proof.

With above, following common assumptions for scenarios description are valid even they may not happen often.

Table 1. Scenarios and problems
	Scenarios
	Scenario description
	Problems

	Common assumptions for Scenario #1 and Scenario #2 (for first AA purpose during the PDU session establishment):

a) Both the UE and the network support UAS services and service XX (called XX hereafter), i.e. there are both aerial subscriptions and XX subscriptions for the UE at the network.

b) As per network configuration, the same DNN/S-NSSAI combination is configured for UAS services and XX services.

	Scenario #1

(Single service-level AA procedure initiated for one service)
	1) As per request from upper layers, based on the UE local configuration or URSP, the UE needs to establish a PDU sessions for both UAS services and XX services using the same DNN/S-NSSAI combination.

2) As per received from upper layers, the UE includes {CAA-level UAV ID, UUAA payload, XX ID, and XXAA payload} in the Service-level-AA container IE of the PDU SESSION ESTABLISHMENT REQUEST message to the SMF.

3) As per aerial subscriptions and XX subscriptions for the UE and based on the received DNN/S-NSSAI, the SMF only needs to perform UUAA for UAS services while no need to perform XXAA for XX services, i.e. only initiate the UUAA procedure to the UAS NF.
4) Assuming in step 3), the SMF has sent the correct payload to the UAS NF, then hereafter, as per TS 24.501 sub 6.3.1A, the SMF needs to initiate the 5GSM service-level AA procedure to the UE and include the UUAA payload received from the UAS NF in the Service-level-AA container IE.
	· Problem #1: In step 3), how can the SMF determine to send which received service-level-AA payload to the UAS NF or the XX NF respectively? Note that as per current Service-level-AA container IE code point, here the SMF just knows two payloads are received but it does not know which payload is for which service.

· Problem #2: In step 4), how can the UE know the ongoing 5GSM service-level AA procedure(s) is for which services and then how to provide the received service-level-AA payload to which upper layers apps?

	Scenario #2

(Two service-level AA procedures initiated for two services)
	1) As per request from upper layers, based on the UE local configuration or URSP, the UE needs to establish a PDU sessions for both UAS services and XX services using the same DNN/S-NSSAI combination.

2) As per received from upper layers, the UE includes {CAA-level UAV ID, UUAA payload, XX ID, and XXAA payload} in the Service-level-AA container IE of the PDU SESSION ESTABLISHMENT REQUEST message to the SMF.

3) As per aerial subscription and XX subscription for the UE and based on the received DNN/S-NSSAI, the SMF needs to perform both UUAA and XXAA for the UE respectively, i.e. initiate the AA procedure to corresponding NFs, e.g. UAS NF for UUAA and XX NF for XXAA.

4) Assuming in step 3) the SMF has sent the correct payload to its NF, then hereafter, as per TS 24.501 sub 6.3.1A, the SMF needs to initiate the 5GSM service-level AA procedure to the UE. Then following two sub-cases could happen and the SMF could perform differently:

a) The SMF initiates a single 5GSM service-level AA procedure to the UE and includes both payloads received from UAS NF and XX NF in the Service-level-AA container IE in case responses from UAS NF and XX NF arrive the SMF at the same time or the SMF just waits two responses arrive. (This is allowed as per current Service-level-AA container IE definition which allows to carry multiple payloads); or

b) The SMF initiates two separate 5GSM service-level AA procedures to the UE with each includes the payload received from UAS-NF and XX-NF respectively in the Service-level-AA container IE.
	

	Common assumptions for Scenario #3 and Scenario #4 (for re-AA purpose after the PDU session established):

a) Both the UE and the network support UAS services and service XX (called XX hereafter), i.e. there are both aerial subscription and XX subscription for the UE at the network.

b) As per network configuration, the same DNN/S-NSSAI combination is configured for UAS and XX.

c) The UE has already established a PDU session for both UAS services and XX services after successful UUAA and XXAA using the same DNN/S-NSSAI combination.

	Scenario #3

(Single service-level AA procedure initiated for one service)
	1) The UAS NF initiates the re-UUAA procedure to the SMF for the established PDU session.

2) As per TS 24.501 sub 6.3.1A, the SMF initiates the 5GSM service-level AA procedure to the UE as per request from the UAS NF, and includes the UUAA payload received from the UAS NF in the Service-level-AA container IE.
	· Problem #3: In step 2), how can the UE know the ongoing 5GSM service-level AA procedure(s) is for which service and then provide the received service-level-AA payload to which upper layers apps?
· Problem #4: In step 3), how can the SMF know the ongoing 5GSM service-level AA procedure is for which services and then send the received service-level-AA payload to UAS NF and XX NF?

	Scenario #4

(Two service-level AA procedures initiated for two services)
	1) Both the UAS NF and the XX NF initiate the re-UUAA and re-XXAA procedures to the SMF for the established PDU session.

2) As per TS 24.501 sub 6.3.1A, the SMF can either

a) initiate a single 5GSM service-level AA procedure to the UE and include both payloads received from UAS NF and XX NF in the Service-level-AA container IE in case responses from UAS NF and XX NF arrive the SMF at the same time or the SMF just waits two responses arrive. (This is allowed as per current Service-level-AA container IE definition which allows to carry multiple payloads); or

b) initiate two separate 5GSM service-level AA procedures to the UE with each includes the payload received from UAS-NF and XX-NF respectively in the Service-level-AA container IE.

3) Assuming in above 2) the UE have correctly handled the received Service-level AA CMD messages to the corresponding upper layers apps, then upon receipt of payload from corresponding upper layers apps, the UE will include them in the Service-level-AA container IE of Service-level AA complete messages and send to the SMF.
	


Problem #2 and Problem #3 are actually the same problem in different scenaros.

Observation #3. In multiple valid scenarios (including the first AA purpose during the PDU session establishment, re-AA after a PDU session established, single service-level AA procedure initiated for one service or two service-level AA procedures initiated for two services), both the SMF and the UE cannot know the ongoing service-level AA procedure(s) is for which services and then how to forward the received service-level-AA payload.

The most simpler and straightfoward way to resolve above problems is to provide the service-level-AA payload type information together with its associated service-level-AA payload information during the 5GSM service-level AA procedure as other 5GSM procedures done.

Proposal #1: It proposes to provide the service-level-AA payload type information together with its associated service-level-AA payload information during the 5GSM service-level AA procedure as other 5GSM procedures done.

2.3 Whether payload type is transparent to the SMF and the UE NAS
It was commented that the service-level-AA payload type information needs not to be set by the SMF and the UE NAS layer but is totally transparent to the SMF and the UE NAS layer during the general 5GSM service-level AA procedure, i.e. it is always provided by the DN server and the UE upper layers and the SMF and the UE NAS layer just transparently forward them.

However, we believe this proposal cannot work well from both stage 2 and stage 3 perspectives when taking following considerations:

(1) As per end-to-end procedure defined in stage 2, for all UUAA and C2 authorization procedures, both the USS and the UE upper layers do not provide such payload type information together with the UUAA/C2 authorization payload. The above proposal requires huge stage 2 work. Note that the service-level-AA payload type information is only defined in stage 3 from protocol implementation perspective.

(2) The above proposal mandates the DN server and the UE upper layers to provide the payload type information when providing the payload information which sounds unnnecessary for them as for one service, the DN serviver and the upper layer app only proivde on type of service.

(3) As per current 5GSM procedures used for UUAA and C2 authorization in stage 3, the service-level-AA payload type information is set by the SMF and the UE NAS layer. Hence, it should be preferrable to provide the consistent SMF and UE handling for the general 5GSM service-level AA procedure.

(4) The general 5GSM service-level AA procedure is initiated by the SMF and hence naturally it can know the initiated procedure for which service and then can set the payload type information correctly.

(5) As per current Service-level-AA container IE definition in TS 24.501, both the SMF and the UE need to open the received Service-level-AA container IE to see which parameter included, i.e. the Service-level-AA container IE is not transparent to the SMF and the UE. Note that there is an NAS IEI defined for each service-level-AA parameter included in the Service-level-AA container IE and hence if a parameter is agnostic to the SMF and the UE NAS, then there is no need to define an IEI for it. For service-level AA paylod, even through the SMF and the UE need not to check the contents of the payload, but the SMF and the UE needs to know the type of the payload and hence the sender needs to correctly set the payload type. 

Proposal #2: It proposes the SMF and the UE NAS to set the service-level-AA payload type information for its associated service-level-AA payload information during the 5GSM service-level AA procedure as other 5GSM procedures done.

2.4 Forward compatability considerations
It was also commented that above proposals are not forward compatable as the legacy SMF (e.g. R17 SMF) which doest support the new XX services cannot set the service-level-AA payload type information due to it cannot understand the new XX services.

However, this actually cannot happen as the service-level AA procedure, including the 5GSM service-level AA procedure is initiated by the SMF based on e.g., UE’s service related subscription, DNN/S-NSSAI combination for services and related UE service specific ID information. Hence, if the SMF does not support the new XX services, then naturally, it will not initiate the service-level AA procedure for such new XX services since the very beginning. This is very similar as when a R17 UE supporting UAS services is accessing a R16 network and then the whole UAS services cannot be provided by the R16 network.
Observation #4. There is no forward compatability issue for the SMF to set the service-level-AA payload type information together with its associated service-level-AA payload information in the 5GSM service-level AA procedure.

3 Conclusion
This paper has provided provide more history information, scenarios and problem analysis to justify that the service-level-AA payload type field is needed in the general 5GSM service-level AA procedure.
Based on the discussion, following observations were provided:
Observation #1. To introduce the service-level-AA payload type together with the service-level-AA payload in the Service-level-AA container IE is to provide a future-proof mechanism to accommodate future vertical services.

Observation #2. To introduce the service-level-AA payload type together with the service-level-AA payload in the Service-level-AA container IE is applicable to all 5GSM procedures including the general 5GSM service-level AA procedure.

Observation #3. In multiple valid scenarios (including the first AA purpose during the PDU session establishment, re-AA after a PDU session established, single service-level AA procedure initiated for one service or two service-level AA procedures initiated for two services), both the SMF and the UE cannot know the ongoing service-level AA procedure(s) is for which services and then how to forward the received service-level-AA payload.

Observation #4. There is no forward compatability issue for the SMF to set the service-level-AA payload type information together with its associated service-level-AA payload information in the 5GSM service-level AA procedure.

Based on the discussion and above observations, following proposals were provided:
Proposal #1: It proposes to provide the service-level-AA payload type information together with its associated service-level-AA payload information during the 5GSM service-level AA procedure as other 5GSM procedures done.

Proposal #2: It proposes the SMF and the UE NAS to set the service-level-AA payload type information for its associated service-level-AA payload information during the 5GSM service-level AA procedure as other 5GSM procedures done.

Proposals are captured in CR C1-223484.
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