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1  Introduction

The RRM core requirements related to the positioning for LTE were completed in June. RAN4 is required to define the necessary test cases to verify the core requirements [1]. 

In this paper we discuss principles for setting the configurations, which are used in test cases to verify the core requirements related to OTDOA and E-CID in LTE. 
2 Configurations for UE Rx-Tx Time Difference Test Cases

The aim of these test cases is to verify the accuracy requirements of UE Rx-Tx time difference measurement defined in section 9.1.9. We suggest these requirements are verified in non DRX state to limit the test cases. The accuracy tests are also done in AWGN. This approach has also been used for all UE measurement accuracy tests e.g. RSRP, RSRQ etc. 
However the UE Rx-Tx time difference measurement requirements differ for smaller and larger cell transmission BWs. Therefore, we suggest that test cases are defined for one smaller and one larger BW. Hence following configuration is proposed:

· Total number of cells = 1 
· Non-DRX

· Cell BW: 1.4 MHz and 10 MHz

· Channel: AWGN

3 Configurations for OTDOA RSTD Test Cases

The OTDOA test cases can be divided into two groups:
· RSTD reporting delay test cases

· RSTD measurement accuracy tests
3.1 RSTD reporting delay test cases

The aim of these test cases is to verify the measurement requirements of FDD/TDD intra-frequency RSTD and FDD/TDD inter-frequency RSTD measurements defined in sections 8.1.2.5.1-8.1.2.5.2 and sections 8.1.2.5.3-8.1.2.5.4, respectively. These requirements are primarily related to the delay in cell detection/RSTD reporting and the number of reportable cells (i.e. the duration and number of reported RSTD measurements from detected cells). 

The same RSTD measurement requirements apply in non DRX and for any DRX cycle. Similar to the existing cell search test cases in 36.133 [1], the RSTD measurement requirements in section 8.1.2.5 should be verified in non DRX and DRX states. In order to limit the test cases we suggest that these tests are performed in non DRX state and in DRX state using one DRX cycle e.g. long DRX (1.28 second).
The accuracy requirements of both intra-frequency and inter-frequency RSTD measurements depend upon the positioning reference signal (PRS) bandwidth and the number of downlink consecutive sub-frames available for measurements in a positioning occasion. Therefore only the RSTD accuracy should be tested for different combinations (2 combinations as proposed). However we feel that it is sufficient to verify the measurement requirements for one combination of PRS BW and DL sub-frames per positioning occasion e.g. larger BW with fewer DL sub-frames or vice versa. We have preference for the former e.g. PRS BW = 50 RB and 1 DL sub-frame. For measurement requirements, which depend upon the positioning occasion periodicity, it is preferred to use the largest vaue i.e. 1280 ms.  
Preferably the total number of cells including the serving cell should be limited to 3 in order to avoid test system complexity, i.e. reporting of RSTD for up to 2 neigbour cells can be verified. We also assume that the serving cell is the reference cell used for RSTD measurements.  
The positioning sub-frames between the cells can be synchronized or asynchronized within a slot (± 0.5 ms). However, the same requirements apply for both scenarios. In order to reduce the number of tests we propose that all tests are done using synchronous positioning sub-frames. Alternatively non DRX and DRX tests can be performed using synchronous and asynchronous positioning sub-frames. If necessary all or some of the test cases are performed using asynchronous positioning sub-frames at a later stage..
Finally muting should not be applied in any of the positioning occasions in the tests. 

Hence following configuration is proposed for the intra-frequency RSTD measurement requirement test cases:

Summary: Intra-frequency measurement requirement tests configuration:

· Total number of cells = 3 (including serving cell = reference cell)
· DRX: 2 cases
· Non-DRX

· DRX cycle = 1.28 seconds

· Cell BW; PRS BW; DL sub-frames: 1 configuration
· (10 MHz; 50 RB; 1 sub-frame)

· Positioning subframe configuration period = 1280 ms

· Alignment between cells: synchronous positioning sub-frames between cells

· ETU70
The inter-frequency RSTD test configuration differs slightly since DL-subframes don’t exeed 4. 

Summary: Inter-frequency measurement requirement tests configuration:

· Number of frequencies = 2
· Serving cell = reference cell on the serving carrier

· Total number of cells = 3 (including serving cell = reference cell)
· DRX: 2 cases
· Non-DRX

· DRX cycle = 1.28 seconds

· Cell BW; PRS BW; DL sub-frames: 2 configurations

· (10 MHz; 50 RB; 1 sub-frame)

· Positioning subframe configuration period = 1280 ms

· Alignment between cells: Synchronous positioning sub-frames between cells

· ETU70
3.2 RSTD measurement accuracy tests

The aim of these test cases is to verify the accuracy requirements of intra-frequency RSTD and inter-frequency RSTD measurements defined in section 9.1.10.1 and section 9.1.10.2, respectively. As described in section 2, measurement accuracy test cases are done in non DRX and AWGN. Hence the principle applies for the RSTD accuracy tests. 
The accuracy requirements of both intra-frequency and inter-frequency RSTD measurements depend upon the positioning reference signal (PRS) bandwidth and the number of downlink consecutive sub-frames in a positioning occasion.  Hence we suggest that test cases are defined for the combinations of one set of smaller PRS BW/larger number of DL sub-frames and one larger BW. The RSTD accuracy is the same for all positioning occasion periodicities. Hence a shorter positioning occasion periodicity e.g. 160 ms is preferred to reduce the test time. To limit the test complexity it is sufficient to have two cells in total. 
Finally we proposed that all the measuremeny accuracy tests are done using scynchronous positioning sub-frames between the cells. The muting should not be applied in any of the positioning occasions in the tests. 
Hence following configuration is proposed for the intra-frequency RSTD accuracy test cases:

Summary: Intra-frequency accuracy tests configuration:

· Total number of cells = 2
· Non-DRX only
· Cell BW; PRS BW; DL sub-frames: 2 configurations

· (10 MHz; 50 RB; 1 sub-frame)

· (1.4 MHz; 6 RB;  6 sub-frames)

· Positioning subframe configuration period = 160 ms

· Alignment between cells: synchronous positioning sub-frames between cells

· AWGN

The inter-frequency RSTD test configuration differs slightly since DL-subframes don’t exeed 4. 
Summary: Inter-frequency accuracy tests configuration:

· Number of frequencies = 2

· Serving cell = reference cell on the serving carrier

· Total number of cells = 2

· Non-DRX only
· Cell BW; PRS BW; DL sub-frames: 2 configurations

· (10 MHz; 50 RB; 1 sub-frame)

· (1.4 MHz; 6 RB;  4 sub-frames)

· Positioning subframe configuration period = 160 ms

· Alignment between cells: synchronous positioning sub-frames between cells

· AWGN

4 Summary
This paper proposes the main test system parameters and test configurations for the test cases to verify the core requirements related to LTE E-CID and OTDOA positioning. 

There are large set of core requirements. However based upon the proposed test configurations we feel that RAN4 can develop the test cases, which would ensure that the major aspects of the core requirements are verified and the test procedures are simplified. Using the principles outlined in this paper, a list of test cases is provided in [2].
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