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1
Introduction

The Work Item ACDC was approved at RAN#67 [1] and in the joint session in RAN2#91, some agreements were made. This paper discusses remaining aspects in E-UTRAN for SIB signalling for the support of ACDC.
2
Discussion
The agreements reached in RAN2 at the last meeting:
1 ACDC feature impacts RRC Connection Establishment, i.e., ACDC is applicable to UEs in idle mode only that are not a member of one or more of Access Classes 11 to 15
2 UE shall acquire the ACDC control information in SIB when UE has configuration of ACDC categories on NAS level.

3 FFS: ACDC control information including ACDC barring information is broadcast via SIB2.

4 ACDC control information should indicate the PLMNs which are subject to ACDC and provides barring parameters individually for each of them. (This is a working assumption that may be revisited if it causes too much overhead or complication in ASN.1. If we stick to this flexibility we will also inform CT1 and SA1 accordingly)

5 FFS: Whether to use EAB (bitmap) or ACB (probability/time) scheme

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

7 The maximum number of ACDC categories broadcast via system information is 16.

8 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. 

9 FFS: Coexistence of ACDC and SSAC, EAB

10 UE RRC performs the ACDC barring check 

11 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.

The remaining FFSs (point 3 and 5) are discussed in the next section. Open issue on co-existence of ACDC, SSAC and EAB is pending on SA1 discussion.
2.2
Provisioning of ACDC barring information in E-UTRAN

As can be seen from the agreements in the previous section, actual bits that are broadcasted are still FFS.

In LTE, there are basically two different solutions for the access barring scheme, Rel-8 ACB mechanism and Rel-11 EAB: 
· Rel-8 ACB is based on barring probability and timer. The UE draws a random number and if it under the threshold, then the UE is barred over a random timer. When the timer expires, the UE tries again the barring test.
· Rel-11 EAB is based on bitmap similar to UTRAN ACB. For each access class (AC 0-9) there is an explicit bit to indicate if the UE can access or not.

On top of these two alternatives, there could be more options. Nevertheless, we consider that most of time, if the UE’s category is barred, all UEs in that category should be barred. There is rarely a situation that a fraction of UEs in the category should be barred. It can be assumed that the number of categories provide sufficient granularity.
Proposal 1 Single bit (on/off) per category is sufficient for broadcast info

However, there could be concerns that when a certain category is allowed again, there is overload situation.  For this, some finer granularity can be provided. Easiest is to reuse EAB barring parameters where bitmap of ten bits is broadcasted. By this way, the network can allow only part of the UEs to access in a controlled manner.
Proposal 2 On top of single bit per category, alternatively, 10-bit bitmap (for AC 0-9) can be broadcasted to smooth access load when barring is turned off.

Signalling of Proposals 2 and 3 would look following for each category:
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Overhead of this structure would typically be only 1 bit per category.

Because in the barring info, there are only explicit bits (not random timers), the barring test is also simple to specify and test similar to EAB.
Open question is that where this info is broadcasted. Alternative is to introduce new SIB or use SIB2. Considering that the time is limited for this work item, it is better to add bits to SIB2.

Proposal 3 Add barring info to SIB2
It should be noted that SA1 requirements are such that highest category gets access more often than second highest etc. Lowest category is barred most likely. Also this could be taken into account in signalling: if the higher category is barred, then it can be implicitly assumed that lower categories are barred as well.

Proposal 4 Consider optimization where the barring info is signalled only for the highest category that is barred. For lower category access, barring can be implicitly derived from the higher category.
It should be noted that explicit barring information (bitmap based) is also useful to ensure that the higher category gets access always before lower category.
3
Conclusion
Based on the discussion in section 2 we propose the following:

Proposal 1
Single bit (on/off) per category is sufficient for broadcast info
Proposal 2
On top of single bit per category, alternatively, 10-bit bitmap (for AC 0-9) can be broadcasted to smooth access load when barring is turned off.
Proposal 3
Add barring info to SIB2
Proposal 4
Consider optimization where the barring info is signalled only for the highest category that is barred. For lower category access, barring can be implicitly derived from the higher category.
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