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1
Discussion
A RSTD measurement is obtained from a reference cell i and a neighbouring cell j. When the UE operates in a signal carrier mode and 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, the measurement is an inter-frequency RSTD measurement. Two types of inter-frequency RSTD measurements are noted in current specification as shown in the following table [1]

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.


In this contribution, we show there is still another type of inter-frequency RSTD measurement, which needs to be added into the requirements.

2
Discussions
TS 36.133 [1] has defined the performance requirements for two types of inter-frequency RSTD measurements (see Table 8.1.2.6.1-1 in above section):

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

· Type 2: When inter-frequency RSTD measurements are performed over the reference cell and the neighbour cells, which belong to the serving carrier frequency f1 and the inter-frequency carrier frequency f2 respectively.
Type 1 inter-frequency RSTD measurements takes place then a UE is requested to provide RSTD measurements with both the reference cell and neighbour cells belonging to the inter-frequency carrier frequency. The scenario could happen when the network constructed an OTDOAAssistance data, it intended to request the UE to provide the intra-frequency RSTD measurements for a serving carrier f2. However, because of the inter-frequency handover, f2 became the inter-frequency carrier frequency before the UE receives the OTDOAAssistance data. The request for intra-frequency RSTD measurements becomes the request for inter-frequency RSTD measurements. The UE would follow the request to provide the inter-frequency RSTD measurements.

Type 2 inter-frequency RSTD measurements come from the more general application scenarios of the inter-frequency RSTD measurements. In order to make sure the UE can provide enough number of RSTD measurements, the network may request the UE to provide both the intra- and inter-frequency RSTD measurements to in the same OTDOAAssistance data. When getting such a request, the UE would follow the request to provide both intra-frequency and Type2 inter-frequency RSTD measurements.
There is, however, another possibility for the UE to be requested to provide the following type of inter-frequency RSTD measurement:

· Type 3: When inter-frequency RSTD measurements are performed over the reference cell and the neighbour cells, which belong to the inter-frequency carrier frequency f2 and the serving carrier frequency f1  respectively.
The scenario could happen when the network constructed an OTDOAAssistance data, it intended to request the UE to provide both intra-frequency and Type2 inter-frequency RSTD measurements. For example, at the time when the network prepared the OTDOAAssistance data message, the information available to network indicates the serving carrier is f1. The network prepared the OTDOAAssistance data with reference cell in f1 to request the UE to provide both intra- and inter-frequency RSTD measurements. However, the serving carrier was already changed from f1 to f2 when the UE receives the OTDOAAssistance data. In this case, the UE would be requested to provide both the Type 1 and Type 3 inter-frequency RSTD measurements. 
From measurement performance point of view, we expect the UE should perform the same for both Type 2 and Type 3 inter-frequency RSTD measurements. 
3
Conclusion

In this contribution we point out the following type of the inter-frequency RSTD measurements needs to be added into current specification.
· Type 3: When inter-frequency RSTD measurements are performed over the reference cell and the neighbour cells, which belong to the inter-frequency carrier frequency f2 and the serving carrier frequency f1 respectively.
We suggest the performance for the Type 3 inter-frequency RSTD measurements be the same as the Type 2 measurements.
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	f2 Note1
	f1 and f2 Note2, Note3

	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.
Note 3: When inter-frequency RSTD measurements are performed over the reference cell and the neighbour cells, which belong to the FDD inter-frequency carrier frequency f2 and the serving FDD carrier frequency f1 respectively.


Table 8.1.2.6.3-1: Number of PRS positioning occasions within 
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	f2 Note1
	f1 and f2 Note2, Note3

	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 TDD 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 TDD carrier frequency f1 and the TDD inter-frequency carrier frequency f2 respectively.
Note 3: When inter-frequency RSTD measurements are performed over the reference cell and the neighbour cells, which belong to the FDD inter-frequency carrier frequency f2 and the serving FDD carrier frequency f1 respectively.
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