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[bookmark: _Ref165266342]Introduction
It has been agreed in RAN2#79 that SIB1 information for UEs in CRE zone will be provided via a dedicated message. Furthermore, consensus has emerged in the email discussion [2] that the network is able to correctly select UEs that require the dedicated SIB1 information. In this contribution we further analyze how this selection would occur. We observe a potential problem related to attempted acquisition of the broadcast SIB1 when the network has not yet provided the dedicated SIB1 information. 
Discussion
When a UE is in the cell range extension (CRE) zone of a pico cell’s coverage, it experiences interference from the neighbouring macro cell on the same frequency. ABS is designed to overcome this problem by providing resources at the pico cell that are not interfered by the macro cell. However, since MIB and SIB1 are transmitted in specific predefined subframes, and eICIC networks operate in a frame and subframe synchronized manner, reception of MIB and SIB1 of the pico cell may not be possible in the CRE zone. 
It has been assumed that pico cell PBCH reception will be made possible by cancelling the PBCH of the macro cell. However, this approach cannot be used for SIB1. Consequently, in RAN2#79 it was agreed to signal contents of SIB1 in a dedicated message to UEs in CRE zone [1]. For simplicity here, we assume that CRE zone refers to the zone where the broadcast SIB1 cannot be decoded (although inability to decode the broadcast SIB1 only occurs at SNR of less than -6db).
Further, based on an email discussion [2] there appears to be consensus that no new procedure is needed for determining which UEs the network provides the dedicated SIB1 message to. It is assumed that the network can determine which UEs it provides the dedicated SIB1 to.
The only reliable mechanism for the network to determine that a UE has entered the CRE zone (and may need the dedicated SIB1) is by receiving a measurement report from the UE indicating that the neighbour macro cell is substantially stronger than the serving pico cell. For the discussion below, we assume that network configures appropriate measurement reporting to be triggered when UE enters and leaves the zone where dedicated SIB1 is needed.
Measurement reporting has associated delays. Specifically:
· If a measurement report is triggered when the UE is in DRX, the UE sends the measurement report when it comes of DRX. This can result in a delay of 100s of ms before the measurement report is sent.
· Even after a measurement report is sent, there is some delay before the network notices that the UE is in the CRE zone and sends a dedicated SIB1. This delay is in the 10s of ms.
The UE is expected to maintain up-to-date MIB, SIB1 and SIB2 at all times in connected mode. Consider the situation where a UE is required to read broadcast SIB1 when it is in the CRE zone before sending the measurement report to the eNB. At this point in time, the network is not aware that the UE is in the CRE zone and therefore has not sent the dedicated SIB1 to the UE.


Currently, the RRC specification says that the UE is required to maintain up to date MIB, SIB1 and SIB2 in connected mode, but it does not explicitly specify what happens if the UE is unable to decode one of MIB, SIB1 and SIB2 in connected mode. So, a UE could declare a failure and attempt re-establishment if it is unable to decode the broadcast SIB1. This would clearly be the desired behaviour in the absence of CRE (i.e., the UE should not remain on a cell on which SIB1 cannot be decoded). In this case where CRE is being used, however, re-establishment does not seem to be the appropriate action. 
Clearly, the above scenario has a low likelihood of occurring – the SI change indication is seen by the UE after it enters the CRE zone, triggering broadcast SIB1 reception, before the UE sends a measurement report.
However, it is also necessary to consider different implementations of SI update at the UE. The UE is not required to support reception of SI change indications. Instead, it can simply acquire SIB1 periodically (without relying on the SI change page) and check the value tag. Such a UE may declare a failure and attempt reestablishment when it enters the CRE zone even if an SI change has not been indicated.


We think it is necessary to discuss and resolve the issue described above. We see two main paths forward:
1. We accept that there can be some re-establishment attempts if the dedicated SIB1 is not received in time (i.e., no changes to the specification). 
2. We require the UE, upon entering the CRE zone (as determined by measurements at the UE) to remain on the cell even if the broadcast SIB1 is not decoded, for some specified duration after transmission of a measurement report.
Even if the first approach is adopted, in order to support UEs that do not implement SI change page notification, it would be necessary to ensure somehow that the UE does not continue to attempt broadcast SIB1 reception. For example, such UEs could suppress reception of broadcast SIB1 based on detecting that they are in the CRE zone.
Proposal: RAN2 should discuss the issue of SIB1 reception attempts by UE in CRE zone before network transmits the dedicated SIB and agree on one of the following options:
Option 1: Accept that there can be some re-establishment attempts if the dedicated SIB1 is not received in time.
Option 2: Require the UE, upon entering the CRE zone, to remain on the cell even if broadcast SIB1 is not decoded (for some duration).
Summary
We have studied the scenario of attempted broadcast SIB1 acquisition in the CRE zone. The current RRC specification requires the UE to maintain up-to-date SIB1 in connected mode, but it does not specify what actions the UE is expected to take if it is unable to acquire the broadcast SIB1. We assume that, normally, if a UE is unable to acquire the broadcast SIB1, it will abandon the cell and perform a reestablishment. Based on the above discussions, we propose the following:
Proposal: RAN2 should discuss the issue of SIB1 reception attempts by UE in CRE zone before network transmits the dedicated SIB and agree on one of the following options:
Option 1: Accept that there can be some re-establishment attempts if the dedicated SIB1 is not received in time.
Option 2: Require the UE, upon entering the CRE zone, to remain on the cell even if broadcast SIB1 is not decoded (for some duration).
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