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1
Introduction
In this document, we raise a few issues related to the access class barring rate mechanism for LTE.
2 Issues on Access Class Barring
1) Acquisition of Access Class Barring Rate.
In R2-075147 [1], two alternatives are indicated for acquisition of Access Class Barring Rate as indicated below:
Alternative A: The UE reads AC barring information upon cell reselection. Any change in AC barring information is notified to the UE by paging. The UE re-reads the AC barring information when a change notification is received. 
Alternative B: The UE reads barring information just before the UE is about to make initial access. 

At last RAN2 meeting, an agreement was reached on the use of the access barring rate mechanism proposed in [1]. Moreover, in latest version of TS 36.331 [2], the Access Class barring information is located in SIB2. 

Based on the above agreements, we believe that Alternative A above should be used for acquisition of AC barring information, irrespective of which SU the SIB2 is located in. Our main concern with alternative B is that it will introduce unnecessary call establishment delays, especially bearing in mind that under normal operating conditions, no access class barring would be active. 
Proposal 1: The UE reads AC barring information upon cell reselection. Any change in AC barring information is notified to the UE by paging. The UE re-reads the AC barring information when a change notification is received [1].
2) Implementation Aspects of Access Class Barring Rate Mechanism.
One possible implementation for the access class barring rate mechanism is described in [1] an reproduced below:

A common barring rate is indicated per access class for ACs 0-9. The UE draws a random number when initiating access at L3 level and compares with the current barring rate to determine whether it is barred or not. If the access is denied, the UE is barred for a random backoff time. This will lead to 26 bit information: (4 causes) x (4 bit barring rate per cause) + (3 bit backoff time) + (1 bit barring status per ACs 10-15) + (1 bit for PPAC proposal 1) = 4 x 4 + 3 + 6 + 1 = 26 bit.

In the above description, three bits are indicated for the random back-off time. Our concern is that for a given barring rate, the actual percentage of UEs barred from access will not only depend on the value of this barring rate (e.g. 80%) but also on the order of magnitude of the random back off time. If the unit of random back time is in the order of ms or s, UEs which are unsuccessful at the first attempt will repeatedly draw a random variable within a very short interval of time and eventually succeed in getting a positive answer for its permission to access the cell. This would imply that even if the barring rate is set at say 80%, a higher percentage of UEs will in effect get the possibility to access the cell if they keep making attempts. In our opinion, if the percentage of actual barred UEs is to actually reflect the barring rate indicated, the mean random back off time value has to have the same order of magnitude as the  mean call duration. We think that this should run into minutes (may be even 30 minutes). 
Another issue on the random back off time is what happens to the value upon cell reselection. It is likely that the number of neighbouring cells would be barred in a congestion situation. When a UE reselects to a cell after having made an attempt to access the serving cell, what happens to the random back off timer? Is it reset or should the timer value be preserved. If it is reset, the UE reselecting to the new cell would have the opportunity to immediately make an access attempt after drawing a random variable. If the timer persists, then UE would not be able to draw another random variable until the current timer expires. The approach to adopt depends on whether the barring rate in neighbouring cells are homogeneous or widely varying. For example, if one cell has a barring rate of 90% (say station cell) and neighbour cell has zero barring rate, then random timer should be reset and UE given chance to access cell immediately. Alternatively, if all cells have same barring rate, timer should persist so that UE that was not successful in accessing the cell has to wait the appropriate backoff time before trying again. 

Proposal 2: The order of magnitude of the random back off time for access class barring rate mechanism has to be carefully selected and the range specified so that the observed percentage of barred UEs is close to the barring rate. Moreover, the handling of random backoff timer at cell reselection should be discussed. 
3
Summary

The following proposals for access class barring are made in this document:
Proposal 1: The UE reads AC barring information upon cell reselection. Any change in AC barring information is notified to the UE by paging. The UE re-reads the AC barring information when a change notification is received [1].

Proposal 2: The order of magnitude of the random back off time for access class barring rate mechanism has to be carefully selected and the range specified so that the observed percentage of barred UEs is close to the barring rate. Moreover, the handling of random backoff timer at cell reselection should be discussed. 

RAN2 is kindly requested to discuss the issues on access class barring described in this document. 
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