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1 Introduction
The requirements for acquiring the system information acquisition of an intra frequency and an inter frequency CSG cells using autonomous gaps are specified in section 5.13 of TS 25.133. However some of the side conditions are still FFS. 
In the last RAN4 meeting we presented a paper analyzing and proposing the side conditions for both intra- and inter-frequency cases. The proposal was not agreed since few companies asked time to study the proposed levels. We therefore again address these open issues in this paper. 
2 Analysis of Side Conditions for Acquiring Intra-frequency CSG Cell 
In section 5.13.2, which contains CSG SI acquisition delay of an intra-frequency cell it is stated:
· This requirement is applicable for CSG target cell configurations where the information required to make the SI report can be determined from the MIB and SIB3 alone, and SIB3 is not segmented into multiple TTI. Additionally, for the requirement to be applicable, the reception conditions shall be [TBD] such that the system frame number of the target CSG cell, the MIB and SIB3 can each be successfully decoded in no more than four attempts.
The reception conditions should account for:

· Cell synchronization levels and 

· BCH reception quality 

2.1 Cell synchronization levels

The network will typically request the UE to acquire the SI of an intra-frequency CSG cell especially when the network suspects that the UE reported cell (based on physical layer identity) belong to CSG.  This is particularly critical when performing an intra-frequency handover. In other words the CSG acquisition is request in response to the UE triggered measurement report of a newly identified cell. We therefore propose that the side conditions for acquiring CSG of an intra-frequency cell is the same as used for intra-frequency cell identification requirements, which are defined in section 8.1.2.2.1:    
A cell shall be considered detectable when 
-
CPICH Ec/Io > -20 dB if DL_DRX_Active = 0, or CPICH Ec/Io ≥-17dB if DL_DRX_Active=1, 

-
SCH_Ec/Io > -20 dB if DL_DRX_Active = 0, or SCH Ec/Io ≥-17dB if DL_DRX_Active=1, for at least one channel tap and SCH_Ec/Ior is equally divided between primary synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be expected.
It should be noted that in case of inter-RAT E-UTRA defined in TS 25.133 and intra-LTE SI acquisition defined in TS 36.133, the side conditions (e.g. SCH Ês/Iot) for SI acquisition and the corresponding cell identification are identical. 
2.2 BCH reception quality 

The performance requirements for BCH detection in AWGN and fading (Case 3) are defined in section 8.11 of TS 25.101 (8.11 Detection of Broadcast channel (BCH)). 
Table 8.40: Parameters for BCH detection

	Parameter
	Unit
	Test 1
	Test 2

	Phase reference
	-
	P-CPICH
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	dB
	-1
	-3

	Propagation condition
	
	Static
	Case 3


Table 8.41: Test requirements for BCH detection

	Test Number
	P-CCPCH_Ec/Ior
	BLER

	1
	-18.5 dB
	0.01

	2
	-12.8 dB
	0.01


In fading the P-CCPCH_Ec/Io is applicable down to about -17 dB for 1% BLER for specific radio conditions (Case 5). The requirements for SI reading are general and therefore should account for different fading profiles, which are not covered BCH demodulation performance. Due to these reasons it is proposed to add 2 dB of margin to the existing requirements for deriving the applicable BCH level. We therefore propose that the P-CCPCH_Ec/Io level is set to -15 dB for SI acquisition.   
3 Analysis of Side Conditions for Acquiring Inter-frequency CSG Cell 
In section 5.13.3, which contains CSG SI acquisition delay of an inter-frequency cell it is stated:

· Additionally, for the requirement to be applicable, the reception conditions shall be [TBD] such that the system frame number of the target CSG cell, the MIB and SIB3 can each be successfully decoded in no more than four attempts
The reception conditions for an inter-frequency SI acquisition should also account for:

· Cell synchronization levels and 

· BCH reception quality 

3.1 Cell synchronization levels
Similar to intra-frequency case, the network may also request the UE to acquire the SI of an inter-frequency CSG cell especially when the network suspects that the UE reported cell (based on physical layer identity) belong to CSG.  This is particularly critical when performing an inter-frequency handover. We therefore propose that the side conditions for acquiring CSG of an inter-frequency cell is the same as for inter-frequency cell identification requirements which are defined in section 8.1.2.3.1:    

A cell shall be considered detectable when 

-
CPICH Ec/Io > -20 dB,

-
SCH_Ec/Io > -17 dB for at least one channel tap and SCH_Ec/Ior is equally divided between primary synchronisation code and secondary synchronisation code. When L3 filtering is used an additional delay can be expected.

3.2 BCH reception quality 

The UE decodes BCH of an inter-frequency cell in autononomous gaps while the cell is already synchronized. From physical layer point of view the UE being able to demodulate the BCH on the intra-frequency cell at -15 dB should also be able to demodulate the BCH at the same level (i.e. -15 dB). Therefore the BCH reception conditions for intra- and inter-frequency are proposed to be the same. We therefore propose that the P-CCPCH_Ec/Io level is also set to -15 dB for inter-frequency SI acquisition.   

4 Conclusions

In this paper we have further analyzed the conditions, which are currently FFS, for acquiring the system information of an intra frequency and an inter frequency CSG cells. The following is proposed: 

· Proposal # 1: The CPICH Ec/Io and SCH Ec/Io applicable levels for acquiring the SI of an intra-frequency CSG cell are based on intra-frequency cell identification requirements.  
·  Proposal # 2: The CPICH Ec/Io and SCH Ec/Io applicable levels for acquiring the SI of an inter-frequency CSG cell are based on inter-frequency cell identification requirements.
· Proposal # 3: The P-CCPCH_Ec/Io applicable level for acquiring the SI of an intra- or inter-frequency CSG cell is -15 dB.     

A CR to define CPICH Ec/Io, SCH Ec/Io and P-CCPCH_Ec/Io applicable levels for CSG acquisition requirements is provided in [1]. 
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