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1
Introduction

Closed Subscriber Group (CSG) proximity detection testing was discussed in RAN4#62Bis [1, 2, 3]. The way forward on the baseline reference implementation for CSG proximity detection testing was agreed [4]. In [5], we proposed to include UE Rx-Tx measurements in the reference baseline implementation. In this contribution, we discuss the design of the CSG proximity detection test case. 
2
Discussions
In RAN62-Bis, it was agreed that [4]: 1) Positive testing shall be introduced; and 2) Negative testing should be introduced provided a procedure can be found that doesn't fail any good UE implementation. In the following we discuss the design of both positive and negative tests. 

The test configuration contains two cells: Cell 1 (Macro Cell) and Cell 2 (CSG Cell). Both Cell 1 and Cell 2 are in “on” states and the UE is under the coverage of Cell 1 throughout the tests (Note: Cell 2 can be turned off after T3). The UE is The Test procedure is described in the following table.
Table 1. Proximity Detection Procedure

	Time
	Description

	
	Preparation: Preparation of precondition for the tests

	0 ≤ t < T1
	The UE is served by Cell 1, but located far away from the CSG cell with the UE Rx-Tx measurement being larger than the round trip distance from CSG cell to Macro cell plus Rx-Tx measurement uncertainty with additional margin. 

	T1 ≤ t < T2
	UE moves into the CSG coverage area. UE selects CSG cell by manual selection. The UE may store all macro cell information for later CSG cell proximity detection.

	T2 ≤ t <T3
	UE moves away from the CSG cell coverage, and handover back to Cell 1 (the UE Rx-Tx from Cell 1 will be larger than the round trip distance from CSG cell to Macro cell plus Rx-Tx measurement uncertainty with additional margin.

	
	Negative Test: UE should not send indication if the UE does not enter CSG “proximity”

	T3
	The eNB configures the UE by proximity indication control with report proximity configuration information. 

	T3 < t < T4
	During this time period, the UE is served by Cell 1 and away from Cell 2. The UE should not report enter “proximity” indication during this period.

	
	Positive Tests: UE should send indication either the UE enters CSG “proximity” or leaves CSG “proximity” after reporting the enter of CSG “proximity”

	T4 ≤ t < T5
	UE moves into the CSG coverage are with its UE Rx-Tx being smaller than the round trip distance from CSG cell to Macro cell mimus Rx-Tx measurement uncertainty. The UE should report entering CSG proximity during this period.

	T5 < t ≤ T6
	UE moves out of the CSG coverage area with Rx-Tx being larger than the round trip distance from CSG cell to Macro cell plus Rx-Tx measurement uncertainty. The UE should report leaving CSG proximity during this period.
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Figure 1. CSG proximity detection with UE Rx-Tx measurements
3
Conclusion
In this paper we discussed the CSG proximity detection test case based on macro cell information and UE Rx - Tx time difference measurements as the baseline reference implementation. UE Rx - Tx time difference measurements are available for all UEs and is also useful for significantly improve CSG proximity detection performance. 
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