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1
Introduction

The Work Item ACDC was approved at RAN#67 [1] and in the joint session in RAN2#90, the RAN2 impacts to fulfil the SA1 requirements had been discussed. This paper discusses the E-UTRAN SIB signalling for the support of ACDC.
2
Discussion
The agreements reached in RAN2 at the last meeting:
· 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. The signalling and barring mechanism will be discussed later.

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

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

2.1
The ACDC service requirements

In [3], the ACDC service requirements, among other things, are:
· 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 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.

Regarding the ACDC categories, [3] says that:

· 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. 

Further, [3] says that: 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.
2.2
Provisioning of ACDC barring information in E-UTRAN

One main issue that RAN2 should decide is that what bits are broadcasted for each ACDC group. To fulfil the above requirements, the structure of the ACDC SIB would contain:

· for each PLMN in the list:

· Barring information for the ACDC categories

· Indication if or not the barring applies to Roamer

To design this, it would be good to have general understanding of number categories. SA1 requirements require at least 4 categories. On the other hand, in CT1 contributions, 128 or even 256 categories are mentioned.  From signalling overhead point of view, it is good to limit the number. 16 categories is a meaningful number.

Proposal 1 Limit the number of categories to 16 and inform this to CT1

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 2 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 3 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 4 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 5 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
Limit the number of categories to 16 and inform this to CT1
Proposal 2
Single bit (on/off) per category is sufficient for broadcast info
Proposal 3
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 4
Add barring info to SIB2
Proposal 5
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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