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Introduction
Requirements on ACDC are specified in 22.011 (Release 13). SA1 recently agreed the CR to 22.011 in [1] with some updates of ACDC requirements. The agreed CR is attached in the incoming LS from SA1 in [2]. The updated ACDC requirements were specified in 22.011 sub-clause 4.3.5.2.1 and 4.3.5.2.2. 
In RAN2#90, RAN2 agreed the followings:

	· The association between the ACDC categories and the particular, operator-identified applications is transparent on AS level unless CT1 indicates otherwise.

· It should be possible to allow traffic corresponding to an ACDC category to be not barred. (Signalling and barring mechanism will be discussed later)

· There should be one bit per broadcast PLMN ID indicating whether ACDC is applicable UEs not in their HPLMN (roaming).

· Provisioning of barring information in UMTS should be supported for PS-domain only. 


In this document, we discuss ACDC impacts on AS layer.

Discussion
In [1], 
ACDC feature shall be applicable to UEs in idle mode only that are not a member of one or more of Access Classes 11 to 15. 
Thus, we could conclude that ACDC feature impacts RRC Connection Establishment. 
Proposal 1: ACDC feature impacts RRC Connection Establishment.
In [1], 
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. 
It seems clear that UE should receive ACDC control information when UE has configuration of ACDC categories (Note that CT1 assumes UE receives this configuration via USIM or MO).

Proposal 2: UE should receive the ACDC control information when UE has configuration of ACDC categories.
In [1], 
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. 
It is obvious that the control information related to ACDC should be broadcast via system information. All access control parameters such as ACB/SSAC barring info are contained in SIB2, apart from EAB. We propose that SIB2 is used to broadcast the control information related to ACDC.
Proposal 3: the ACDC control information including ACDC barring information is broadcast via SIB2.
In [1], 
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.
Accordingly, we think that among PLMNs listed in SIB1, either all PLMNs or some of PLMNs can be subject to ACDC. Thus, the ACDC control information should indicate a list of PLMNs which are subject to ACDC. 
Proposal 4: the ACDC control information should indicate a list of PLMNs which are subject to ACDC.
In [1], the ACDC control information should include ACDC barring information per each ACDC category. In addition, since barring rates should be set equal for all Participating Operators, we may not need to broadcast an individual ACDC barring rate for each listed PLMN. 

Hence, system information will contain a single parameter of ACDC barring factor per ACDC category which is common to all the listed PLMNs subject to ACDC.
Proposal 5: the ACDC barring information should contain a single parameter of ‘ACDC barring factor’ per ACDC category which is common to all the listed PLMNs subject to ACDC.
Considering that ACB/SSAC barring info consists of barring factor and barring time, it is likely that ACDC barring information should also consist of barring factor and barring time. However, it is unclear whether ACDC barring time as well as barring factor should be set equal for all Participating Operators. 
We think that what SA1 wants to address in 22.011 seems that ‘ACDC barring parameters’ should be set equal for all Participating Operators. Thus, we propose that ACDC barring time as well as barring rate should be set equal for all Participating Operators.
Proposal 6: the ACDC barring information should contain a single parameter of ‘ACDC barring time’ per ACDC category which is common to all the listed PLMNs subject to ACDC.
In [1], 
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.
Thus, when the network applies ACDC, some applications will be less barred than other applications according to their ACDC category. The network should properly set ACDC barring information so that a higher ACDC category of applications should be less barred than a lower ACDC category of applications. We assume that this network requirement has no impact on RAN2 specification.
Proposal 7: The network should properly set ACDC barring information according to SA1 requirements so that a higher ACDC category of applications should be less barred than a lower ACDC category of applications (Note that this network requirement has no impact on RAN2 specification).

In [1], 
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. 
Following those SA1 requirements, we propose that system information lists ACDC barring information per ACDC category from the highest ACDC category to the lowest ACDC category.
Proposal 8: system information lists ACDC barring information per ACDC category from the highest ACDC category to the lowest ACDC category.
In [1], 
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. 

SA1 only specified the minimum number of ACDC categories (i.e. four categories) that can be configured by the home network. Intentionally, SA1 did not specify the maximum number of ACDC categories that can be configured. The maximum number of ACDC categories that an operator can configure in a UE is more or less related to how many ACDC categories can be addressed in system information. For instance, if the maximum number of ACDC categories broadcast in SI is limited to four in 36.331, the network would likely configure at most four categories for a UE.
Accordingly, even though there is no limitation about the maximum number of ACDC categories in SA1, the maximum number would be limited by RAN2 specification, assuming that RAN2 will specify the maximum number of ACDC categories for ACDC barring info in SIB2. Thus, RAN2 should properly select this maximum number.
Different operators may have different strategies with ACDC feature. We should not restrict operators’ strategies with ACDC feature. Four categories would be too small to properly cover a number of existing applications available on the market and various future applications. On the other hand, it seems obvious that we should not pick up 1000 for the maximum number of categories.
For ACB and SSAC in E-UTRA, ac-BarringFactor is used for barring information and can be set with 16 different values in 36.331. It seems likely that ACDC barring information will also use ac-BarringFactor. Considering this, we can select 16 for the maximum number of ACDC categories broadcast via system information. Alternatively, we could go for more than 16, e.g. 128 categories considering 128 different combinations of barring info with 8 different values of ac-BarringTime.
AC-BarringConfig ::=



SEQUENCE {


ac-BarringFactor




ENUMERATED {












p00, p05, p10, p15, p20, p25, p30, p40,












p50, p60, p70, p75, p80, p85, p90, p95},


ac-BarringTime





ENUMERATED {s4, s8, s16, s32, s64, s128, s256, s512},


ac-BarringForSpecialAC



BIT STRING (SIZE(5))

}

Proposal 9: the maximum number of ACDC categories broadcast via system information is 16.

To our understanding, the common view on NAS/RRC layer behaviour in CT1 is as follows:

1. NAS layer passes down ACDC category information to RRC when NAS requests establishment of an RRC connection.

2. RRC layer performs ACDC barring check based on the ACDC category provided by NAS layer and ACDC barring information provided by eNB.
Namely, it is the RRC layer that performs ACDC barring check in the UE. When establishment of an RRC connection is requested, if NAS layer indicates ACDC category information and ACDC barring information is broadcast at a cell, UE RRC applies ACDC barring check. Otherwise, UE RRC applies legacy behaviour as specified in 36.331 section 5.3.3.
Proposal 10: In RRC connection establishment, if NAS layer indicates ACDC category information and if ACDC barring information is broadcast at a cell, UE RRC applies ACDC barring check. Otherwise, UE RRC applies legacy behaviour.
In addition, when UE RRC performs the ACDC barring check, it should use ACDC barring parameters corresponding to the ACDC category provided by NAS layer. But, if an application is uncategorized, UE RRC needs to use the ACDC barring parameters corresponding to the lowest ACDC category in the ACDC barring information broadcast by system information.

Proposal 11: UE RRC performs the ACDC barring check by using ACDC barring parameters corresponding to the ACDC category provided by NAS layer.
Proposal 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.
Conclusion
In conclusion, we propose that a cell supporting ACDC should broadcast the ACDC control information in SIB2 as follows:

· A list of ‘plmn-IdentityIndex’ (only PLMNs subject to ACDC)

· ‘ac-BarringInfo’ per ACDC category (listed from the highest ACDC category up to 16 categories)

· ac-BarringFactor
· ac-BarringTime
· Applicability of ACDC control information to UEs not in HPLMN (per PLMN)
And the following proposals as we discussed above:
Proposal 1: ACDC feature impacts RRC Connection Establishment.

Proposal 2: UE should receive the ACDC control information when UE has configuration of ACDC categories.
Proposal 3: the ACDC control information including ACDC barring information is broadcast via SIB2.
Proposal 4: the ACDC control information should indicate a list of PLMNs which are subject to ACDC.

Proposal 5: the ACDC barring information should contain a single parameter of ‘ACDC barring factor’ per ACDC category which is common to all the listed PLMNs subject to ACDC.
Proposal 6: the ACDC barring information should contain a single parameter of ‘ACDC barring time’ per ACDC category which is common to all the listed PLMNs subject to ACDC.
Proposal 7: The network should properly set ACDC barring information according to SA1 requirements so that a higher ACDC category of applications should be less barred than a lower ACDC category of applications (Note that this network requirement has no impact on RAN2 specification).

Proposal 8: System information lists ACDC barring information per ACDC category from the highest ACDC category to the lowest ACDC category.
Proposal 9: The maximum number of ACDC categories broadcast via system information is 16.
Proposal 10: In RRC connection establishment, if NAS layer indicates ACDC category information and if ACDC barring information is broadcast at a cell, UE RRC applies ACDC barring check. Otherwise, UE RRC applies legacy behaviour.

Proposal 11: UE RRC performs the ACDC barring check by using ACDC barring parameters corresponding to the ACDC category provided by NAS layer.

Proposal 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.
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