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1. Introduction
During two tele-conference calls for ACDC in the June and July, below two open issues were discussed. For the “Uncategorized applications handling”, a consensus was made to follow the decision from SA1 but no consensus was achieved on “Multiple ACDC categories handling” so far:

· Remaining issues on ACDC
· Multiple ACDC categories handling
· Uncategorized applications handling
This discussion paper attempts to provide detail analysis on “Multiple ACDC categories handling” and expects to pave a way to resolve this open issue in the upcoming CT1 August meeting.

2. Discussion

2.1 Referred SA1 requirements
About multiple ACDC categories handling, the referred SA1 requirement in TS 22.011 include:
“The number of ACDC categories in the UE may not be the same as the number of ACDC categories broadcast by the serving network. This may happen, e.g. when the UE is roaming and the number of categories broadcast by the serving network is different from the home network. Therefore the following rules shall apply: 

-
If the serving network broadcasts  more ACDC categories than the UE's configuration, the UE shall use barring information for the matching ACDC categories, and shall bar uncategorised applications using the barring information for the lowest  category broadcast by the serving network, and shall ignore barring information for unmatched categories. 

-
If the serving network broadcasts barring information for fewer ACDC categories than the UE's configuration, the UE shall use barring information for the matching ACDC categories and shall bar other applications using the barring information for the lowest  category broadcast by the serving network.

”
When reading the above SA1 text, it is clear that it was described from the UE perspective, not from human perspective. Following this logic, the above yellow highlighted text (the comparison) is likely referring the UE AS layer handling, not NAS layer due to only the AS layer knows the ACDC categories broadcasted in the SIB. Even normally SA1 will not stick any requirement to which layers, but stage 3 should interpret it from UE implementation point of view. 
Furthermore, during the past CT1 discussion, CT1 seems has a common understanding that the AS layer will not report the ACDC categories information broadcasted in the SIB to the NAS layer. This paper sticks to this common understanding.
Then how can the AS layer to do such comparison as described in the above yellow highlighted text? The AS layer has to know “the UE's configuration” as well; otherwise this comparison cannot be performed in a way. Then does the AS layer know “the UE's configuration”? If UE has MO configurations for ACDC category mapping, then it is possible for the AS layer to know “the UE's configuration” from MO configuration directly. However, if following this logic, the whole NAS layer needs not to be involved into ACDC mechanism anymore, due to the AS layer could determine the ACDC category by itself based on the MO configuration.

If NAS was involved, the AS will not read the MO configuration even it can do it, but just rely on the ACDC category provided by the NAS layer. Then if NAS always provides the highest category only to the AS, why we need above yellow highlighted text to distinguish two different cases? The above SA1 text can be simply shorten to, e.g. “the UE shall either use barring information for the matching ACDC categories or bar other applications using the barring information for the lowest category broadcast by the serving network”. The word “either… or… ” is used due to only one (either matched or other) case can happen at a time.

Hence, we could have:

Observation I: Based on SA1 requirement, the AS layer can receive multiple ACDC categories from the NAS layer for ACDC check.
2.2 Alternative solutions
For “Multiple ACDC categories handling”, it is clear that there are two alternative solutions on the table:
Solution I: NAS always provides the highest ACDC categories to the AS;

Solution II: NAS provides all mapped ACDC categories (if any) to the AS.
Regardless of which solution was adopted by CT1, one principle should be followed, i.e. the decision was made once in either NAS layer or AS layer, that is to say, either NAS layer or AS layer decides an ACDC category based on which to perform ACDC check. 
Furthermore, when deciding the solution, it is important to bear in mind the handling of uncategorized applications. CT1 has sent an LS to SA1 in the last CT1#92 meeting to finalize the requirement for the handling of uncategorized applications between:
Requirement #1:

“Applications on a UE that are not assigned to any ACDC category shall be treated by the UE as part of the lowest ACDC category configured in the UE”.
Requirement #2

“If the serving network broadcasts more ACDC categories than the UE's configuration, the UE (…) shall bar uncategorised applications using the barring information for the lowest category broadcast by the serving network”.

If SA1 finally decides to apply the Requirement #1, then there is no problem to go the Solution I. If SA1 finally decides to apply the Requirement #2, then NAS layer has to provide a specific ACDC category (e.g. the coding with all ‘0’ or all ‘1’) for the uncategorized apps to AS due to only the AS layer knows which is the lowest ACDC category broadcasted in the SIB. In case of a categorized app and an uncategorized app run in parallel, then the NAS will provide two ACDC categories to the AS (one for the categorized app and one for the uncategorized app). From this perspective, the Solution I cannot work very well.

One may argue that even SA1 decides to apply the Requirement #2, it is enough for the NAS to provide the highest category to the AS due to the uncategorized app will always use the barring information of the lowest category broadcasted in the SIB. As a result, from the AS layer, the category provided by the NAS will always higher than the category used by the uncategorized app. However, this is not always true when considering a typical scenario in below Figure:
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There is only one ACDC category broadcasted in the SIB, so the highest category = lowest category in the SIB. Assuming there are three applications running at the UE at the same time: one is mapped into category 2, one is mapped into category 3 and the third one is an uncategorized app. As per SA1 requirement, if following Solution I, the NAS will provide the category 2 (the highest one) to the AS, which will use the barring information of category 1 (the lowest) in the SIB. However, in fact, the AS will also use the barring information of category 1(the lowest) in the SIB for the uncategorized app if the NAS provided a specific category.
Hence, it is inevitable for the NAS to provide more than one ACDC category to the AS when taking the handling of uncategorized app into account if SA1 decides to apply the Requirement #2. If going to the Solution I, double decisions were made, i.e., the NAS to do the first decision to provide the highest category for categorized apps and a specific category for uncategorized apps to the AS, and the AS to do the second decision to use which received category for ACDC check.
If going to the Solution II, only the AS to do the final decision in all cases without NAS decision, i.e., the NAS always provides all categories for the running apps (including the categorized apps and uncategorized apps) to the AS. This is aligned with a principle that: ACDC is an access control mechanism and the final decision should be done at the AS layer.
Hence, we want to have:

Proposal I: To go the Solution II, the NAS layer provides all ACDC categories mapped from the ongoing applications to the AS layer and let the AS layer to do the final decision for the ACDC check.
3. Conclusion
It proposes CT1 to take the feedback from SA1 on the handling of uncategorized applications into account for the handling of multiple ACDC categories.

Based on below observation and SA1 feedback,

Observation I: Based on SA1 requirement, the AS layer can receive multiple ACDC categories from the NAS layer for ACDC check
It proposes to have below proposal and include this into the LS sent to RAN2 for guidance:

Proposal I: To go the Solution II, the NAS layer provides all ACDC categories mapped from the ongoing applications to the AS layer and let the AS layer to do the final decision for the ACDC check.[image: image2.png]
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