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1
Introduction

A RSTD measurement is obtained from a reference cell i and a neighbouring cell j. When the UE operates in a signal carrier mode (not CA mode), and when both cells i and j belong to the same carrier frequency as the serving carrier f1, the measurement is an intra-frequency RSTD measurement. Otherwise, when one or both of the cells belong to the inter-frequency carrier f2, the measurement is an inter-frequency RSTD measurement. To facilitate the discussion, we name the inter-frequency RSTD measurements obtained from two cells that are in the same inter-frequency carrier f2 as Type 1 inter-frequency RSTD measurements. We name the inter-frequency RSTD measurements, which are obtained from two cells: one belongs to the f1 and the other to the f2, as Type 2 inter-frequency RSTD measurements.
In last meeting, there were discussions on whether the test scenarios of inter-frequency RSTD measurements should be based on Type 1 or Type 2 measurements [2]. The Way Forward was also agreed in the meeting [3].   In this contribution, we will present our view on this issue.
2
Discussions
2.1 Usage of inter-frequency RSTD measurements 
First, we would like discuss the need of the inter-frequency RSTD measurements. A UE may be located by the use of GPS technique. However, some UEs may not have implemented the GPS functions. Also, even for a UE with GPS functions, it may not be able to provide its own location when the GPS signals are blocked for some reasons, such as indoors. The positioning method based on OTDOA is application to all UEs, where the RSTD measurements provided by the UE are used to calculate the UE’s positions. The performance of OTDOA depends on the number and quality of RSTD measurements. Enough number of RSTD measurements must be available in order to solve the UE position, and the number of intra-frequency RSTD measurements may not be enough for getting a positioning solution. In this cases, getting one or more inter-frequency RSTD measurements may make the big difference from no solution to having a solution.  Even the number of intra-frequency RSTD measurements is enough to provide a solution, having more RSTD measurements would provide better solutions, making the difference between meeting or not meeting the FCC E911 requirements. Thus, a practical scenario would be that the network provides both intra- and inter-frequency cell information in an OTDOAAssistance message, instructing the UE to detect both intra- and inter-frequency RSTD measurements. The UE would provide both intra- and Type2 inter-frequency RSTD measurements back to the network, and finally would calculate the UE’s position based on all available RSTD measurements.
Type 1 inter-frequency RSTD measurements are the measurements when both the reference cell and the neighbouring cell are in the inter-frequency carrier f2. This possible scenario for this to happen is that the network intends to request intra-frequency RSTD measurements. However, the request for intra-frequency RSTD measurements becomes the request for inter-frequency RSTD measurements because of inter-frequency  handover happens before the OTDOAAssistance is received. In this case, the UE will need to provide  inter-frequency  RSTD measurements instead of intra-frequency RSTD measurements. 

In theory, the network could send two OTDOAAssistance messages to the UE: one requests the intra-frequency RSTD and one requests the Type 1 inter-frequency RSTD measurements, and then combines both measurements to find a final solution. This approach, however, might not be practical in real system, giving the complexity, dealing with the coordination of message transmitting, receiving, and processing. 
2.2 Tests of Inter-Frequency RSTD Measurements 
It goes without saying that the fundamental principle, which needs to be followed in defining the test cases, is to make sure the test cases can be used to verify whether the UEs can meet the specified requirements. For the inter-frequency RSTD measurement types shown in last sections, we would like to have the test cases that will be able to verify the Type 1 and Type 2 inter-frequency RSTD measurements provided by the UE could meet the defined core-requirements.

For RSTD measurements, there are two kinds of core-requirements: one for the accuracy and one for the measurement delay. For the inter-frequency RSTD, there are no separate accuracy requirements for Type-1 and Type 2. It is common understanding that the UE would perform much better in Type 1 RSTD than Type 2 RSTD. In another word, test cases based on Type 1 would not be able to verify whether a UE could pass the inter-frequency RSTD measurement requirements under Type 2 conditions. Thus, it is necessary to have accuracy test cases for Type 2 inter-frequency RSTD measurements.

Type 1 and Type 2 inter-frequency RSTD measurements, however, have different delay requirements, as shown in the following table. 
Table 8.1.2.6.1-1: Number of PRS positioning occasions within 
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	f2 Note1
	f1 and f2 Note2

	160 ms
	16
	32

	>160 ms
	8
	16

	Note 1: When inter-frequency RSTD measurements are performed over the reference cell and neighbour cells, which belong to the FDD inter-frequency carrier frequency f2.

Note 2: When inter-frequency RSTD measurements are performed over the reference cell and the neighbour cells, which belong to the serving FDD carrier frequency f1 and the FDD inter-frequency carrier frequency f2 respectively.


If all delay test cases are designed based on Type 1 measurement requirements, then it could happen that UE pass the tests might still not pass the requirements for Type 2 measurements, and visa verse. So, we could develop test cases for both Types. 

3
Conclusion

In this contribution we discussed the inter-frequency RSTD measurements and the test cases for these measurements. We feel that both types of measurements are important to support E911 locations. We will strongly that it is necessary to have the test cases for Type 2 inter-frequency RSTD measurements. We will also support to have test cases for Type 1 inter-frequency RSTD measurements. 
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