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1 Introduction
At RAN2#91, ACDC was discussed in UMTS session and there were some open issues ([1]).

This paper is to provide our analysis on the open issues.
2 Discussion
Open issues 1: FFS on UE behaviour if both ACDC barring information and DSAC are included
DSAC (Domain Specific Access Control) provide a mean that the network can control access based on CS or PS domain, and an access class barring list is also sent for each domain. Two agreements are listed as below:
- SA1 had a requirement that "when both ACDC and ACB controls are indicated, ACDC shall override ACB." ([3]).

- RAN2 had an agreement that Provisioning of barring information in UTMS should be supported for PS-domain only".
In our opinion, both ACDC barring information and PS related DSAC parameters aim at PS access control, and ACDC barring information may achieve more because it can further differentiate among applications.

Based on SA1 requirement, we propose the UE to consider only ACDC barring information and ignore PS domain specific access restriction. 

Proposal 1: If both ACDC barring information and DSAC are included in SIB, when the AS layer receives ACDC category from the NAS layer, the UE considers only ACDC barring information and ignores PS domain specific access restriction.

Open issues 2: EAB like or ACB like solution
Both solutions can provide reasonable granularity on ACDC barring information. For ACB like solution, there are total 128 barring rates due to acdc-BarringFactor and acdc-BarringTime. For EAB like solution, there are total 11 barring rate (0%, 10%, …, 100%) due to access class barring list.

In our opinion, if network congestion happens, operators may firstly want to guarantee applications with higher ACDC categories. For application with lower ACDC categories, operators may simply not allow accessing. In this case, we think EAB like solution can achieve it. For ACB like solution, the UE may still have the chance to transmit the RRC Connection Request to the network. Here is an example:
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For ACDC Cat 0, it is allowed to access; For ACDC Cat 3, it is not allowed to access.

For ACDC Cat 1 and Cat 2, we do not think both make much difference from Cat 0, because the UE can still have the chance to transmit the RRC Connection Request to the network if either of categories is triggered. In this case, the usage of ACDC functionality is compromised.

If operator decides to send only barring information with barred or not barred, an example is shown as below. In this case, if applications with ACDC Cat 1 or other uncategorized categories, it is not to transmit the RRC Connection Request, otherwise it is allowed. This method is quite similar as EAB like solution.
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For ACB like solution, there are significant specification impacts because BarringFactor and BarringTime do not exist in current UMTS specifications. 
In general, we prefer EAB like solution.
Proposal 2: For each ACDC category that listed in SIB, an ACDC barring bitmap can be configured. Each bit in the bitmap control whether a specific access class is allowed to transmit the RRC Connection Request or not, and the range of the bitmap is from 0 to 9 (related to access class 0 and 9.
Open issues 3: the relationships between ACDC barring information and other ACB controls
Without ACDC, the relationships among EAB, DSAC and ACB list are shown as below:

- If the UE receives only EAB, DSAC and ACB list from SIBs, the UE shall firstly check EAB, and then check DSAC. ACB list is ignored

- If the UE receives only DSAC and ACB list from SIBs, the UE shall check DSAC and ignore ACB list

- If the UE receives only ACB list from SIBs, the UE shall check ACB list

If proposal 2 is agreed, we think the UE should only check ACDC barring information if both ACDC barring information and ACB list are received, and it follows the same logic as DSAC and ACB list.

Proposal 3: If the UE receives ACB list and ACDC barring information, the UE shall check ACDC barring information and ignore ACB list.

Regarding EAB, in the past, RAN2 sent a LS to SA1 on the relationship between ACDC and EAB/SSAC ([4]). Even if there is no response from SA1, we could discuss all possible ways:

(1) If SA1 agrees that ACDC shall override EAB:

=> if both EAB and ACDC barring information are received, the UE shall check only ACDC barring information and ignore EAB

(2) If SA1 agrees that ACDC can work with EAB:


=> if both EAB and ACDC barring information are received, the UE shall check both
Proposal 4a: If SA1 agrees that ACDC shall override EAB, the UE shall check only ACDC barring information and ignore EAB if both are received.

Proposal 4b: If SA1 agrees that ACDC can work with EAB, the UE shall both if both are received.

RAN2 already agreed that "The ACDC information will be provided in a new SIB for UMTS", and in the current TS 25.300 it is mentioned that "SIBs of REL-12 or later use the extended Cell Value Tag range (1..16).", so an extended Cell Value Tag range shall be used for the new SIB for the ACDC information.
3 Conclusion

Based on the discussion in section 2, it is proposed:

Proposal 1: If both ACDC barring information and DSAC are included in SIB, when the AS layer receives ACDC category from the NAS layer, the UE considers only ACDC barring information and ignores PS domain specific access restriction.

Proposal 2: For each ACDC category that listed in SIB, an ACDC barring bitmap can be configured. Each bit in the bitmap control whether a specific access class is allowed to transmit the RRC Connection Request or not, and the range of the bitmap is from 0 to 9 (related to access class 0 and 9.
Proposal 3: If the UE receives ACB list and ACDC barring information, the UE shall check ACDC barring information and ignore ACB list.

Proposal 4a: If SA1 agrees that ACDC shall override EAB, the UE shall check only ACDC barring information and ignore EAB if both are received.

Proposal 4b: If SA1 agrees that ACDC can work with EAB, the UE shall both if both are received.
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