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1. Introduction
In RAN2#91, there were many agreements including the agreements below [1] and sent the LS to CT1 [2]:
	Agreements
2
UE shall acquire the ACDC control information in SIB when UE has configuration of ACDC categories on NAS level.
:

10
In RRC connection establishment, if NAS layer indicates ACDC category (including “ACDC uncategorized”) information and if ACDC barring information is broadcast at a cell, UE RRC applies ACDC barring check. Otherwise, UE RRC applies legacy ACB behaviour. 

FFS: Coexistence of ACDC and SSAC, EAB

11
UE RRC performs the ACDC barring check 

12
For access attempt of an uncategorized application, UE RRC performs the ACDC barring check by using ACDC barring parameters corresponding to the lowest ACDC category in system information.


Among the agreements, handling of “uncategorized” application was also included. However, it was not discussed clearly how the UE should handle the “unmatched” ACDC category. In this contribution, we discuss the handling of unmatched ACDC category and provide our view.
2. Discussion
*First of all, discussions in the following part may need to be discussed in CT1 directly, but next CT1#94 will be held one week after this RAN2#91bis meeting. To make a progress, it may be better to discuss in RAN2 and send an LS informing RAN2 understanding/agreement to CT1, if necessary.
Although RAN2 made good progress in the last RAN2#91 meeting, there is still one open issue for handling of unmatched ACDC category when the number of ACDC categories broadcast in the serving network is less than that configured in the UE. For instance, if the ACDC category of triggered application is lower ranked than the lowest one broadcast in the serving network, the UE shall apply the lowest one for the application [3]. There are two solutions for this problem:

A) AS layer based approach (Fig. 1)

· NAS layer provides ACDC category matched to the triggered application.

· RRC layer replaces ACDC category provided by NAS layer by the lowest one broadcast in the serving network (cell) and performs the ACDC.

B) NAS layer based approach (Fig. 2)

· RRC layer provides ACDC category related information (e.g. the number of ACDC categories broadcast in the serving network (cell). 

· NAS layer replaces ACDC category matched to the triggered application by the lowest one among ACDC categories informed by RRC layer.

Note that in both Fig.1 and Fig.2, it is assumed that the eNB broadcasts ACDC configuration (e.g. barring information) for three ACDC categories, while the UE is configured with more ACDC categories and an application type D which is mapped to ACDC category IV is triggered.

In the solution A), RRC layer has to make a final decision on the ACDC category to be applied for triggered application. As we consider the ACDC category is NAS layer information, this solution may be a bit contradicting to the general policy that RRC (AS) layer does not change NAS layer information. On the other hand, in the solution B), RRC layer does not change the ACDC category provided by NAS layer, while RRC layer has to send some information on broadcast ACDC categories to NAS layer. However, it was already agreed that UE shall acquire the ACDC control information in SIB when UE has configuration of ACDC categories on NAS level (agreement #2 in RAN2#91). So, it will not be so complex to inform NAS of e.g. number of ACDC categories in SIB. We have a slight preference for the solution B), but may be fine with the solution A), if alignment to “uncategorized” would be better.
Since next CT1 meeting is after this RAN2#91bis, we propose to discuss if any issue is seen for each solution or if there is clear preference between two solutions from RAN2 point of view. If any, then we propose to send an LS to CT1. 
Proposal 1: RAN2 discuss which layer should replace the unmatched ACDC category.

Proposal 2: If RAN2 sees any issue or clear preference, RAN2 should send an LS to CT1 on handing of unmatched ACDC category.
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Fig. 1: AS layer based approach
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Fig. 2: NAS layer based approach
3. Conclusion

In this contribution we discussed the handling of unmatched ACDC category and made the following proposals.
Proposal 1: RAN2 discuss which layer should replace the unmatched ACDC category.

Proposal 2: If RAN2 sees any issue or clear preference, RAN2 should send an LS to CT1 on handing of unmatched ACDC category.
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4.3.5
Application specific Congestion control for Data Communication (ACDC)

4.3.5.1
Service description
Application specific Congestion control for Data Communication (ACDC) is an access control mechanism for the operator to allow/prevent new access attempts from particular, operator-identified applications in the UE in idle mode. ACDC does not apply to UEs in connected mode. The network can prevent/mitigate overload of the access network and/or the core network. This feature is optional.

4.3.5.2
Requirements

4.3.5.2.1
General
The following requirements apply:
-
This feature shall be applicable to UTRAN and E-UTRAN.

-
This feature shall be applicable to UEs thin idle mode only at are not a member of one or more of Access Classes 11 to 15.

-
The home network shall be able to configure a UE with at least four ACDC categories to each of which particular, operator-identified applications are associated. The categories shall be ordered as specified in sub-clause 4.3.5.2.2.

Note:
Provisioning of the ACDC categories in the UE is the responsibility of the home network, and the categorization is outside the scope of 3GPP.

Note:
A mechanism needs to be provided that enables the UE to verify that the provisioning of the configuration originates from a trusted source.

-
The serving network shall be able to broadcast, in one or more areas of the RAN, control information, indicating barring information per each ACDC category, and whether a roaming UE shall be subject to ACDC control.
-
The UE shall be able to control whether or not an access attempt for a certain application is allowed, based on this broadcast barring information and the configuration of ACDC categories in the UE.

-
The serving network shall be able to simultaneously indicate ACDC with other forms of access control.

-
When both ACDC and ACB controls are indicated, ACDC shall override ACB.
-
In the case of multiple core networks sharing the same access network, the access network shall be able to apply ACDC for the different core networks individually. For the mitigation of congestion in a shared RAN, barring rates should be set equal for all Participating Operators.
4.3.5.2.2
ACDC Categories

When configuring the UE with categories of applications, the home network shall proceed as follows: 

-
Applications whose use is expected to be restricted the least shall be assigned the highest ACDC category; and

-
Applications whose use is expected to be restricted more than applications in the highest category shall be assigned the second-to-highest ACDC category, and so on; and 

-
Applications whose use is expected to be restricted the most shall either be assigned the lowest ACDC category, or not be categorised at all. 

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. If the operator requires differentiation with respect to these uncategorized applications, the operator should avoid assigning applications to the lowest ACDC category. When applying ACDC, the serving network broadcasts barring information starting from the highest to the lowest ACDC category. The home network and the serving network may use different categorisation. The serving network decides if ACDC applies to roaming UEs. 

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.

NOTE:
A matching ACDC category is an ACDC category for which barring information is broadcast by the serving network and that has the same rank as the rank of a configured ACDC category in the UE. An unmatched ACDC category is either an ACDC category for which barring information is broadcast by the serving network but with no corresponding ACDC category configured in the UE, or an ACDC category configured in the UE but with no corresponding barring information broadcast by the serving network.
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