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1. Introduction

 Inbound mobility toward CSG cells in idle mode, the autonomous search based on fingerprints has been suggested and specified. In this case, if the target CSG cell is not strongest cell among the given frequency, this cell shall not be considered as candidates for cell reselection. The purpose of this restriction is in order to avoid possible interference impact and reduce the uplink interference toward macro cell when MS is camped on undesirable CSG cell. But cell reselection algorithm toward macro UTRAN/E-UTRAN cells was designed without consideration of the CSG cells interference impact. In shared frequency deployment scenario, this interference impact is not negligible because the macro UTRAN/E-UTRAN cells could be 100% overlapped with CSG cells which use same frequency. It is simply assumed that this unorganized circumstance may cause overall service degradation. So in this paper, current cell reselection algorithm is analyzed and estimates the expected problem in GERAN. In addition, proper solution which minimizes extra effort is suggested for agreements.  

2. Background
 With introduction of the absolute priority mechanism in Rel-8, priority based cell reselection has been specified. And multi-RAT MS which is E-UTRAN capable shall perform priority based cell reselection. And multi-RAT MS which is non E-UTRAN capable, shall perform priority based cell reselection depends on MS capability. 
 Following is criteria for cell reselection from GSM to UTRAN based on cell ranking. The MS reselect suitable UTRAN cell if the criteria are all met.

TS 45.008 6.6.5
Algorithm for cell re selection from GSM to UTRAN based on cell ranking
 While the algorithm for “Ranking based cell reselection” was designed considering not only RSCP but also Ec/No of UTRAN target cell, but newly defined “priority based cell reselection” only refers the signal level (i.e. RSCP, RSRP) of the target other-RAT cell for deciding reselection candidates. Actually in well-organized deployment situation, the measured cell level of neighbor cells usually would be enough barometers for cell reselection suitability estimates. This new algorithm also makes it possible to adapt different criteria for each different RAT/frequency based on priority information. Reselection to cells in higher priority RAT/frequency can be occurred irrespective of the serving cell signal level. 
3. Problem

 Already mentioned in above section, current cell reselection algorithm was designed without consideration of CSG cell interference impact especially for shared frequency deployment scenario. When MS performs ranking based cell reselection, the condition “its measured Ec/No is equal or greater than the threshold” may guarantee to avoid CSG cell interference impact. But in case of “priority based cell reselection” there is no means to solve this problem. Moreover even when serving cell level is enough strong to service in GERAN, MS may reselect to the cell which may have potential problem. 
For instance, other-RAT macro ‘Cell A’ in higher priority of RAT/frequency can be reselection candidate even when there are closed CSG cells which will cause severe interference to this MS when this MS is camped on ‘Cell A’. Since the criteria said that only signal level of ‘Cell A’ is the barometer for this reselection decision. In this case staying in GERAN will be better than move to cells in higher priority RAT/frequency. 
The seriousness of this CSG interference impact would be different depending on whether target frequency is in higher priority or lower priority than GERAN.
( Shard frequency is in higher priority

If given UTRAN/E-UTRAN shared frequency is higher priority than GERAN, the problem is more serious. Once the cell level of macro UTRAN/E-UTRAN cell is higher than given threshold, the MS will reselect to target cell irrespective of serving cell condition, even though MS is located in the coverage of strong CSG cell. So the unnecessary & undesirable reselection toward UTRAN/E-UTRAN macro cells will happen frequently which result in ping-pong or losing paging command.    

( Shard frequency is in lower priority
Other-RAT cell reselection towards cells in lower priority RAT/frequency will be occurred if only the signal level of GERAN serving cell and GERAN neighboring cells is less than certain threshold. Usually this will be rare case in current business model. 
4. Proposal
Based on present discussion, here two options are given.
Option 1:
Give same restriction with autonomous search. MS only reselect to non-CSG cells which is strongest cell on the same frequency.
Option 2: 
NW may provide CSG_XXX_OFFSET in CSG Description IE which is optimized parameter in order to avoid interference impact by CSG cells. MS shall use this parameter when target UTRAN/E-UTRAN cell is shared frequency and higher priority than GERAN. If CSG_XXX_OFFSET is provided by serving cell, non-CSG cells whose signal level is less than the sum of any CSG cells which are not allowed to access on the same frequency and the parameter CSG_XXX_OFFSET shall not be considered as candidates for cell reselection. 
	< 3G CSG Description struct > ::= 

{ 0 | 1 < CSG_UTRAN_OFFSET : bit (n) > }


{ 1
< CSG_PSC_SPLIT : <CSG PSC Split struct >>




{ 1
< UTRAN_FREQUENCY_INDEX : bit (5) > } ** 0 }**0


{ 1 { 0 < CSG_FDD_UARFCN : bit (14) > | 1 < CSG_TDD_UARFCN : bit (14) > } } ** 0 ;






















-- UTRAN CSG Dedicated Frequencies



	< E-UTRAN CSG Description struct > ::= 

{ 0 | 1 < CSG_E-UTRAN_OFFSET : bit (n) > }


{ 1
< CSG_PCI_SPLIT : <CSG PCI Split struct >>




{ 1
< E-UTRAN_FREQUENCY_INDEX : bit (3) > } ** 0 }


{ 1 < CSG_EARFCN : bit (16) > } ** 0 ;









-- E-UTRAN CSG Dedicated Frequencies




In order to guarantee the better network control and flexibility for future-proof, Option 2 is desirable. 

5. Conclusion
Here the current cell reselection algorithm was analyzed based on expected interference impact caused by CSG cells. Usually the exact cell reselection algorithm can be verified after practical system deployment is done and operated some period. Besides the impact of CSG cell should be carefully thought and reflect to current specification for future-proof and keeping GERAN service quality too. Therefore suggested solution should be carefully considered for agreement.
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-	for an FDD cell the following criteria are all met for a period of 5 s: 


its measured RSCP value exceeds the value of RLA_C for the serving cell and all of the suitable (see 3GPP TS 43.022) non-serving GSM cells by the value FDD_Qoffset,


its measured Ec/No value is equal or greater than the value FDD_Qmin - FDD_Qmin_Offset, and


its measured RSCP value is equal to or greater than FDD_RSCP_threshold.
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