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1. Introduction

 In case of UTRAN and E-UTRAN, MS is allowed to read the SI (system information) of a target CSG cell only if NW orders the MS to read CSG cell SI. In GERAN, however, the decision of reading CSG cell SI is up to MS implementation. Even though the conditions for reading the SI are quite strict (i.e., the CSG cell’s radio condition should be equal or higher than a given threshold and/or this radio condition should be kept during certain period), a poorly implemented MS easily tries to read Non-allowed CSG cell SI. Consequently, it can cause inevitable performance degradation in GERAN. Therefore, this paper suggests a mechanism in which NW can control SI reading behaviour of MS by introducing two timers. 
2. Discussion

2.1. Inbound mobility toward CSG cell in UTRAN, E-UTRAN

 Below Figure 1 shows ‘Handover preparation procedure toward CSG cell’ in UTRAN, E-UTRAN. Basically, MS shall report measurement results irrespective of CSG cell as long as these cells are not in the black list. 

A. Provided that MS is getting closer to its allowed CSG cell, MS might send proximity indication with concerned frequency information to the serving cell. 

B. If concerned frequency was not configured for measurement reporting, NW may send measurement configuration to MS with additional measurement configuration info.
C. Based on reported measurement results and the proximity indication, NW may order MS to read CSG cell SI with specific physical cell id.
D. If MS successfully acquired target CSG cell system info, MS may send measurement result of this CSG cell with additional SI depending on its accessibility (i.e. whether target CSG cell is allowed to access or not). 
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Figure 1 Handover preparation procedure toward CSG cell in UTRAN/E-UTRAN
 As shown above, on condition that NW receives ‘Proximity indication’ from MS, NW decides whether MS shall read target CSG cell SI (i.e. MIB/SIB info) or not. In this case, NW makes reference to the recently received measurement result of target CSG cell. Proximity indication is MS implementation.  

 Once MS is allowed to read the CSG cell SI, MS attempts to read this during a given period of time. Unless the CSG cell SI is successfully acquired within the period, MS shall stop reading CSG cell SI and MS should notify NW of the acquisition failure. For E-UTRAN, this period is fixed value. For UTRAN, this period is variable and NW provides this value to MS. 
2.2. Inbound mobility toward CSG cell in GERAN
 According to Working Assumptions on “Inbound Mobility to CSG Cells in Connected Mode” in [1], it is stated that “MS may autonomously determine when and how to perform MIB/SIB reading for one or more CSG cells”. Until now, GERAN has much discussed how to prevent frequent acquisitions of unnecessary SI (e.g. non-allowed CSG cell), especially MS based solution. However, it was never discussed in GERAN how NW can efficiently control MS behaviour to prevent MS’s too frequent acquisition trials for SI. Besides, GERAN has no mechanism to control a period of interruption time which is used for reading CSG cell SI, which is different from UTRAN, E-UTRAN.  
Following Table 1 is the comparison on handover preparation between GERAN and UTRAN/E-UTRAN.
Table 1 Comparison between GERAN and UTRAN/E-UTRAN

	
	GERAN
	UTRAN/E-UTRAN

	A. Decision of reading CSG SI
	Mobile Station side

MS determines to read a CSG SI when it gests close to its allowed CSG cell area of which measured result is met on the criteria. (E.g. threshold, period).  
	Network side

Based on Proximity indication and measurement result of CSG cell

	B. Controlling of SI acquisition time
	None
	E-UTRAN: fixed period
UTRAN: period provided by NW


 In GERAN, MS alone determines the conditions needed for SI reading for the CSG cell, and this can cause a problem in that the MS can try to read a CSG cell SI too frequently, Therefore, a mechanism that NW can directly control the MS behaviour should be introduced.
3. Proposal
 As mentioned above, a mechanism is proposed by which NW controls MS to prevent too frequent trials of CSG cell reading and to restrict the amount of time that MS spends in reading the CSG cell SI per each trial by two new timers.

Proposal1: ‘Timer A’ is proposed which controls subsequent acquisition trial for CSG 
cell SI, 




   in order to prevent frequent acquisition. 
 Whenever MS attempts to read CSG cell System Info, MS shall run the Timer A. Only after the Timer A expires, MS is allowed to read the CSG cell SI again. (See Figure 2) 
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Figure 2 System Info acquisition procedures with Timer A
 In some cases, the measurement report of allowed CSG cells would be delayed by the Timer A. Nonetheless well implemented MSs will not be affected by this timer because this MS usually could read its allowed CSG cell SI precisely. When an MS tries to read non-allowed CSG cell and fails to move to it, some delay occurs before it retires to read a CSG cell. However, the MS can eventually try to read the CSG cell again when the Timer A expires, so the delay is a minor issue and network can also adjust the delay period by fixing the timer value. Generally, the Timer A prevents MS’s too frequent acquisition trial of CSG cell SI, ultimately it is allowed NW restricts the unexpected performance degradation caused by the MS’s own mechanism of reading the CSG cell SI. 
 It is assumed that the Timer A would be dynamically defined depending on the connected mode that MS is in as follows. In Dedicated Mode and Dual Transfer Mode, voice service quality needs to be taken into account. However, in Packet Transfer Mode, there would be tradeoff between rapid mobility toward CSG cell and ongoing GERAN packet throughput.

Proposal2: ‘Timer B’ is proposed which delimits the amount of time MS can consume in reading CSG 





cell SI.

 Whenever MS starts to read CSG cell System Info, MS shall run the Timer B. Provided Timer B expires before that MS successfully acquires CSG cell SI, MS shall stop reading CSG cell SI. (See Figure 3)
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Figure 3 System Info acquisition procedures with Timer B
 The Timer B has already been introduced in RAN2. In this paper, similar approach is also proposed for GERAN. Depending on scenarios, the successful reading of CSG cell SI needs quite long time as compared with general cases. Or sometimes MS fails to read CSG SI owing to the change of radio condition. Therefore the restriction timer that decides whether MS continues to read CSG cell SI or not should be specified.  
4. Conclusion

 In this paper, the mechanism NW controls MS by two timers was suggested above. 

Proposal1: Timer A’ is proposed which controls subsequent acquisition trial for CSG 





cell SI, in order to prevent frequent acquisition.

Proposal2: ‘Timer B’ is proposed which delimits the amount of time MS can consume in reading
CSG cell SI.
The rapid mobility toward CSG cells will be of importance. At the same time, however, avoiding the performance degradation of the ongoing service in GERAN is also concerned. It is assumed that achieving both of these two requirements is not easy. But through these two timers, the service interruption time can be regulated by NW. And, even though some delay is expected in some cases, it is negligible because mobility toward CSG cell is not outage case.      
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