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Validity of CSG information received in idle and connected mode
1 Introduction
In GERAN#43 meeting, solutions to support inbound handover from GERAN to CSG were discussed and questions on validity of CSG information received from system information were raised[1][2]. This paper is to further give clarification on this aspect.
2 PCI confusion and PCI collision

Before giving detailed analysis it is necessary to first clarify two different scenarios based on the latest agreements in RAN2, i.e. PCI confusion and PCI collision:

· PCI confusion

PCI confusion is assumed as PCI conflicts that occur in a macro cell level and due to the limitation of the number of PCI resource the PCI confusion can not be avoided and is not a rare case.

· PCI collision

PCI collision is assumed as PCI conflicts that occur within a relatively small area, e.g. within 50m. Within this small area the H(e)NBs can detect neighbour PCIs and the PCI collision can be avoided.
In a summary PCI conflicts only occurs in a macro cell level and would not happen within a small area (e.g. within 50m). It can be assumed that a MS will not see, at the same time, two cells with the same PCID according to the agreed CR [3] in RAN2.
3 Validity in connected mode

In connected mode the MS has already initiated services and the measurement results would be reported every 480 ms. If the MS reads the system information in connected mode based on [4][5], it would take about 2 - 4 seconds for the MS to complete SI reading. Within this short period it can be assumed that the MS (with speed of 3km/h) would not move far away from the original place (e.g. within 50m) and if the MS moves from one H(e)NB to another, the MS can detect the change of PCI/PSC and realize the SI retrieved is not available any more. In this case the MS would not report the CGI/TAI of the old one to the BSS.
Therefore it could be concluded that the reported CGI/TAI to BSS from MS based on SI reading in connected is always available.
4 Validity in idle mode
In [1] it was proposed to allow the MS to read system information from CSG cells in idle mode and consequently store the information for future usage in dedicated or Packet Transfer mode.
It was agreed in GERAN#43 that the macro access network shall not store any information about CSG like frequency, PCI etc. Therefore the BSS has no capability to detect PCI confusion. So the MS has to every time report CGI/TAI directly to the BSS.
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Figure 1 invalid SI acquired in idle mode
Take the above figure as an example. H(e)NB1 (H1) and H(e)NB2 (H2) have same frequency and PCI. The MS reads system information from H1 in idle mode. The MS hasn’t visited H2 in idle mode and after entering connected mode the MS happens to move to the area close to H2. The MS detects the frequency and PCI for H2 and finds they are the same as its stored information for H1 in idle mode, therefore the MS assumes this is the cell of H1 and reports routing information (eCGI A and TAI a) for H1 to the BSS. The BSS has no mapping table and assumes that the MS is in the coverage of its subscribed H1 and decides to handover the MS to H1 while actually the MS stays within H2 coverage, which leads to handover failure and service interruption, in this case the service interruption is much larger than 100ms. The following figure illustrates the potential problem.
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Figure 2 example of handover failure due to wrongly reported CSG cell
Based on the above analysis it can be concluded that handover procedure is very possible to be failed if the MS does not read SIB in connected mode. Moreover the potential handover failure or attempt would lead to even longer service interruption (averagely hundreds of milliseconds) compared with the proposal of reading SIB (at a maximum of 80 ms in worst case). 
In addition the certain frequency and PSC/PCI used by a CSG cell can be frequently changed due to switch on/off event and its neighbour situation. Considering in a residential area, a lot of neighbours use H(e)NBs. These H(e)NBs are switched on and off from time to time, therefore it is meaningless to set a timer. Even if the timer is set to a short value, the MS would only read SIBs from CSG cells very frequently resulting in significant power consumption while still can not guarantee the information received is always valid.
In one word it is not reliable and not efficient for the MS to use the information received in idle mode and SI reading in connected mode is the only way to guarantee successful handover to CSG cells.
5 Way forward
Based on the above discussion reading SIB/MIB of H(e)NB in connected mode is the necessary and most efficient way to guarantee the validity of the routing information (GCI/ECGI, TAI) of the candidate CSG cell, it is proposed to make MIB/SIB reading in active mode [4][5] as a general solution to support inbound mobility to CSG cells. Our proposed way forward is that:
· The mobile station should read MIB/SIB in connected mode for preliminary access check and report routing parameters to the BSS for potential handover. MIB/SIB reading is not performed by the mobile station in connected mode if it identifies that the target cell does not seem to fulfil HO criteria. 
· It is meaningless to use the SI received in idle mode to perform the HO preparation, since to guarantee information validity the MS needs to read information in connected mode every time before handover evaluation is made.
6 Conclusion
Based on the above discussion it is proposed to accept the way forward in this paper as working assumptions to further continue the study.
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