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1 Introduction
In RAN4 previous meetings, all intra frequency RSTD test cases have been finalized.  To progress the work we develop the methodology for defining inter frequency measurement accuracy test cases. The methodology has been applied when introducing corresponding test cases for FDD and TDD in [1] and [2].
2 Methodology
2.1 Test Purpose and Test Environment
The purpose of these tests is to verify that the RSTD inter-frequency measurement accuracy is within the specified limits in section 9.1.10.2 in AWGN channels.

There are two synchronous cells on different carrier frequencies in the test. In all test cases, Cell 1 is the reference cell as well as the serving cell and Cell 2 the neighbor cell. The inter frequency measurements are supported by a measurement gap. 
There is no PDSCH allocated in the subframe transmitting PRS. PRS muting is not used in the test. The UE will read PRS from two cells, and update the RSTD according to reception of this signal.
2.2 Test Parameters
In general the basic parameters are very similar to the intra frequency measurement accuracy test cases [3] [4]. In the following we give detailed analysis of some specific parameters: 
· TDD Uplink-downlink configuration
Regarding TDD UL/DL configuration, some special considerations should be made for the case of 1.4MHz. Since inter frequency measurement on PRS from Cell 2 can only be performed in measurement gaps, it should be ensured PRS occasion of Cell 2 aligned with measurement gaps. Currently the accuracy requirement for 1.4MHz is based on the assumption that at least 4 PRS subframes should be measured [5]. Therefore it is a minimum requirement that for a valid UL/DL configuration there will be 4 consecutive downlink subframes in time domain. 
Moreover, some concerns might be raised that accuracy performance would be degraded in case of collision with PBCH/PSS/SS in consideration that PRS shall be punctured, especially for 1.4MHz case. It would be beneficial to further assume that for a testing UL/DL configuration there will be 4 consecutive downlink subframes exclusive of subframe #0 and subframe #5. Therefore TDD UL/DL configuration 3/4/5 can be optional (See Table 1 for information).
Table 1. Uplink-downlink configurations
	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


With the above, as well as the consideration that UL/DL configuration 3 has been used in RSTD intra-frequency test cases, we have a slight preference for UL/DL configuration 3 when defining TDD 1.4MHz inter-frequency test case. 
· GapOffset and PRS configuration Index 
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Measurement gap will be configured by eNB to UE when performing inter-frequency measurement, which is indicated by gapOffset, i.e., each gap starts at an SFN and subframe meeting the following condition [6]:
SFN mod T = FLOOR (gapOffset/10);

subframe = gapOffset mod 10;

with T = MGRP/10 as defined in TS 36.133. 
For 10MHz test case, only 1 PRS subframe is measured in the measurement gaps. Considering that the UE switching time to frequency f2 in average shall not exceed 0.5 ms within a measurement gap, an applicable way is to configure the start of measurement gap 1ms ahead of PRS occasion in f2. Regarding FDD 10MHz inter-frequency test case, we can set 
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, gapOffset = 11 for Cell 1 and 
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 for Cell 1 . Regarding TDD 10MHz inter-frequency test case, provided that UL/DL configuration 1 is used, the configuration with 
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, gapOffset = 14 for Cell 1 and 
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 for Cell 2 would be appropriate. Figure 1 illustrates how UE performs RSTD inter frequency measurement in such configurations for 10MHz test cases.
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Figure 1. Illustration of RSTD inter frequency measurement for 10MHz

For 1.4MHz test case, 6 PRS subframes will be employed. When measuring PRS from serving cell (Cell 1), the best performance could be achieved when subframe #0 and subframe #5 are not configured for PRS as possible. When measuring PRS from Cell 2, although at least 4 PRS subframes are needed for the requirements, it can be up to implementation how many PRS subframes/symbols UE will measure to do RSTD estimation, e.g. in an ‘as more as possible’ way. A good assumption is to configure the start of measurement gap aligned with the PRS occasion in f2. Accordingly the configuration with 
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, gapOffset = 15  for Cell 1 and 
[image: image8.wmf]15

PRS

=

I

 for Cell 2 would be one of the best options for FDD, while assuming TDD UL/DL configuration 3, the configuration with 
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, gapOffset = 15  for Cell 1 and 
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 for Cell 2 would be one of the best options.  Figure 2 illustrates how UE performs RSTD inter frequency measurement in such configurations for 1.4MHz test cases.
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Figure 2. Illustration of RSTD inter frequency measurement for 1.4MHz
3 Conclusion

We propose to consider the above methodology when introducing all inter-frequency measurement accuracy test cases. The methodology has been applied when introducing corresponding test cases for FDD and TDD in [1] and [2].
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B: Illustration of  RSTD inter frequency measurement for TDD  10MHz with UL/DL configuration 1
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