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1  Introduction

The following agreed Phase II positioning test cases [4] are to be developed by RAN4:
· E-UTRA FDD-FDD inter-frequency RSTD measurement reporting delay (10 MHz),

· E-UTRA TDD-TDD inter-frequency RSTD measurement reporting delay (10 MHz),

· E-UTRA FDD-FDD inter-frequency RSTD measurement accuracy (10 MHz and 1.4 MHz),

· E-UTRA TDD-TDD inter-frequency RSTD measurement accuracy (10 MHz and 1.4 MHz).

The current contribution discusses the inter-frequency test cases for reporting delay.

2 Test configuration and the requirement
The setup of inter-frequency test cases is similar to that for intra-frequency test cases, with the main difference that cells operate on different RF channels and inter-frequency measurement gaps are configured for the UE. 
Inter-frequency positioning scenario. The test cases cover the scenario when the reference cell operates on the serving carrier frequency f1 and the neighbour cell operates on the other carrier frequency f2. FDD-FDD and TDD-TDD scenarios are considered [4] for the test cases. Three cells are modelled in the test case, with the reference cell (Cell 1) being also the serving cell operating on RF frequency f1. The neighbour cells, Cell 2 and Cell 3, operate on frequency f2, according to Note 2 in Table 8.1.2.6.1-1 and Table 8.1.2.6.3-1. One typical use case for such a scenario may occur, for example, in heterogeneous network deployments with lower-power nodes operating on a separate carrier, where these nodes, however, do not have continuous coverage and thus the suffient number of neighbour cells for OTDOA cannot be detected on this carrier. On the other hand, having such a node as a reference cell may be desirable. The scenario is illustrated in Figure 1.
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Figure 1: Inter-frequency positioning scenario.

RSTD reporting delay requirement. According to Table 8.1.2.6.1-1 and Table 8.1.2.6.3-1, with positioning subframe configuration period 
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 =1280 ms, the OTDOA measurements have to be reported after at most M=16 positioning occasions with the specified interference conditions being met for all subframes of at least 
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 positioning occasions. The RSTD measurement reporting delay in these test cases is derived from the following expression:
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where 
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=16  are the parameters specified in Section 8.1.2.6.1, Table 8.1.2.6.1-1 and Section 8.1.2.6.3, Table 8.1.2.6.3-1. This gives the total RSTD reporting delay of 19360 ms for Cell 2 and Cell 3 with respect to the reference cell Cell 1.
Measurement gap configuration. Measurement gaps are necessary for UEs that are not able to perform inter-frequency measurements without gaps. Therefore, in the test cases, measurement gaps are configured to enable inter-frequency RSTD measurements on Cell 2 and Cell 3. Furthermore, gap pattern configuration #0 shall be used according to the requirement in [1]. Following also the inter-frequency requirement in [1], the measurement gaps and positioning occasions are configured in a way so that there are no measurement gaps overlapping with the PRS subframes in cells belonging to the serving carrier frequency.
PRS configuration. Similar to the intra-frequency case, PRS muting in half of positioning occasions is used to model L positioning occasions where the core requirement side conditions, i.e. the received signal strength and the received signal quality, are met. The test consists of three consecutive time intervals, with duration of T1, T2 and T3. The cell activity is as for intra-frequency test cases: Cell 1 is active in T1, T2 and T3, Cell 2 is active in T2 and T3, and Cell 3 is active in T3. Furthermore, Cell 1 and Cell 3 transmit PRS in T2, whilst Cell 2 transmits PRS in T3.
3 Summary
In this paper we have discussed the inter-frequency test cases for RSTD reporting delay. The scenario with the reference cell on one frequency and the neighbour cell on the other frequency is to be tested. In addition, to the side conditions, there are also requirements on the measurement gap configuration (gap pattern #0) and the misalignment of the measurement gaps with the positioning subframes of the serving cell, which have to be satisfied in the test case setup.
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