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1 Introduction
At RAN2#91 meeting, there were some open issues for ACDC. In this paper, we provide our analysis on the issues.
2 Discussion
Open issue 1: FFS: ACDC barring information including ACDC barring information is broadcast via SIB2.
At RAN2#91 meeting, RAN2 agreed that:

8
System information lists ACDC barring information per ACDC category from the highest ACDC category to the lowest ACDC category.

Currently, EAB is included in SystemInformationBlockType14 and many ACB controls are included in SystemInformationBlockType2. EAB is mainly used for MTC devices, and a new SIB can avoid negative impacts to smart phone users.

For ACDC feature, it is mainly used smart phone users as per SA1 requirements, so it is reasonable to consider SIB2 to include it.
Proposal 1: It is proposed RAN2 to agree that ACDC barring information is broadcast via SIB2.
Open issue 2: FFS: Whether to use EAB (bitmap) or ACB (probability/time) scheme
Here we list the two solutions as below (already provided in [1] at RAN2#91).
 (a) ACB like solution

For each ACDC category, some barring information is included, e.g. acdc-BarringFactor, acdc-BarringTime. Here is an ASN.1 example for this solution.

acdc-BarringInfoList-r1x ::= 

SEQUENCE (SIZE (1..maxACDC-Category)) OF acdc-BarringConfig-r1x
acdc-BarringConfig-r1x ::=



SEQUENCE {


acdc-BarringFactor-r1x




ENUMERATED {












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












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


acdc-BarringTime-r1x





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

}

If the maximum number of ACDC categories in SIB is N, the total bits will be (4+3)*N in case that all ACDC categories are configured with acdc-BarringFactor and acdc-BarringTime.

(b) EAB like solution

For each ACDC category, a single bit is to control accessibility per access class. As shown below, for acdc-BarringBitmap-r1x, the first/leftmost bit is for AC 0, the second bit is for AC 1, and so on.

Here is an ASN.1 example.

acdc-BarringInfoList-r1x ::= 

SEQUENCE (SIZE (1..maxACDC-Category)) OF acdc-BarringConfig-r1x
acdc-BarringConfig-r1x ::=




SEQUENCE {


acdc-BarringBitmap-r1x



BIT STRING (SIZE (10))

}

If the maximum number of ACDC categories in SIB is N, the total bits will be 10*N in case that all ACDC categories are configured with acdc-BarringBitmap.
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:




ACDC CAT

acdc-BarringFactor


acdc-BarringTime
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s0






1







p80








s4
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p40








s8
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p00
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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 operators decide to send only barring information with barred or not barred, one 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 message, otherwise it is allowed. This method is quite similar as EAB like solution.
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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).
3 Conclusion

In this paper, we discuss the open issues from RAN2#91. It is proposed:

Proposal 1: It is proposed RAN2 to agree that ACDC barring information is broadcast via SIB2.
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).
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