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Discussion on timer for the MIB/SIB reading 
1 Introduction
In GERAN#43 ad hoc meeting, in [1] it is proposed that a timer should be introduced with a threshold to control MS to read MIB/SIB of CSG cells. This paper further discusses why the timer is needed and how the timer is configured and signalled. 

2 Discussion
2.3 Why need a timer
In order to acquire the unique identity of UTRAN/E-UTRAN CSG cells, the mobility station needs to read the system information of UTRAN/E-UTRAN CSG cells, i.e. MIB/SIB, in dedicated/packet transfer/dual transfer mode. Although reading MIB/SIB will not bring dramatic impact on the ongoing service, it should also be controlled not to happen too often especially for unnecessary MIB/SIB reading to minimize the interruption of ongoing service. In dense CSG deployment scenario, in same area a large quantity of CSG cells exist. But generally only one or quite a few number of CSG cells are allowed to access for a certain MS. 
When a MS passes by some apartments in one building (assumed fingerprint area) where a lot of CSG cells are installed, the MS may receive the signal of many CSG cells. If once the measured value of a CSG cell is higher than the threshold, the MS will read the MIB/SIB of that CSG cell immediately, the MS will spend a lot of time on reading the MIB/SIB of CSG cells which are not allowed to access for this MS. For instance, figure 1 shows a scenario that a MS passes by four apartments in the building, where each apartment has a CSG cell. In the scenario, CSG cell1, 2 and 3 are not included in the MS’s allowed list, only the CSG cell 4 is included in the MS’s allowed list. When the MS passes by these apartments, it will measure the CSG cell1, 2, 3, and 4 sequentially. Because the coverage of a CSG cell is very small, the MS will stay in the coverage of each CSG cell for very short time. If MIB/SIB reading only relies on a threshold, the MS has to spend much unnecessary time on reading the CSG cells which are not allowed to access, resulting in more unnecessary interruptions on the ongoing service. If a timer is introduced, only when the measured value of a CSG cell is above the threshold for the certain duration, the MS will start the reading of MIB/SIB. According to a normal moving speed, the measured value of the CSG cell 1, 2 and 3 can not be above the threshold for the duration set by the timer, so the MS does not need to read the MIB/SIB of those cells.
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Figure 1: MS passes by CSG cells

In the above instance, if the speed of the MS is not very fast (assuming MS’s moving speed is 3km/h which is normal walking speed, in this case, the MS can move 4 meters every 5 seconds. The MS will not walk into the centre of CSG cell 1, 2, and 3, but only passes by the windows, doors, or walls of these cells. The signal of these CSG cells will be blocked by the wall from time to time, within short period (e.g. 5 seconds) the signal of these CSG cells will fluctuate above or below the threshold. So in this case the measured value of CSG cells can not be above the threshold for 5 seconds, MIB/SIB reading for these cells will not be triggered. Only when the MS enters its own home, the signal of CSG cell 4 will be above the threshold for a long time, the MS will start to read the MIB/SIB for cell 4. If the MS moves very fast (e.g. 50km/h) and just quickly pass by these CSG cells 1, 2, and 3, MIB/SIB reading for these cells is useless.
Moreover, when a threshold is defined, it inherently requires that the signal level should be persistent for a certain period. For the normal cell reselection process, the radio signal level shall also need to meet the criteria for T_reselection. If the signal level of a CSG cell fluctuates time to time, this should not be considered as a good candidate for the handover or cell reselection. If the MS find the signal level meet the threshold requirement for the certain time duration, the MS can confirm that this is a good candidate cell, and the MS will perform the MIB/SIB reading for that cell to further confirm whether this cell is allowed to access.
Proposal: timer should be introduced to avoid unnecessary MIB/SIB reading to further minimize the interruption of ongoing service.

2.4 The signalling and configuration of the timer
It is not necessary to configure different timer values for different individual MS, and it is not necessary to care about the moving speed of each individual MS. Timer is used to control a general behaviour of MIB/SIB reading at the MS side. Considering that the coverage area of CSG cell is small, and the time for the MS passing by a CSG cell is very short, , so the value of the timer could be set very short, e.g. 0~5s.
There are two ways to signal the value of this timer. The value of the timer can be fixed in the mobile station, or be configured by network. Because the timer is used combining with the threshold, the value of timer could also be signalled from network together with the threshold, e.g. it can be sent via broadcast message or dedicated message. 
2.5 Performance evaluation
If the timer is introduced, the MS can avoid spending time on unnecessary MIB/SIB reading, which will alleviate the interruption on the ongoing service. Because in most cases, HO to CSG will not happen for coverage extension problem, the delay for the HO introduced by this timer is not significant compared with the interruption of ongoing service. Moreover, RAN2 specification has suggested that the handover procedure could be completed within 30s.The timer will have no impact on the normal handover. 
3 Conclusion
In order to minimize the impact on the ongoing service caused by unnecessary reading of MIB/SIB for CSG cells in Dedicated/Packet transfer/Dual transfer mode, a timer is proposed to be used combining with a threshold.
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