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1 Introduction
In RAN #62 meeting [1], all test cases of RSTD measurements in CA are notes as the testing assumptions cannot be aligned. The two main issues can be summarized as follows,

· Issue 1: For accuracy and reporting delay test cases, how to verify whether UE can simultaneously support both intra-frequency and inter- frequency RSTD measurements/reporting or not

· Issue 2: For accuracy test case, which is the worse case of PRS overlapping with SINR=(-3, -10)dB and PRS non-overlapping with SINR=(-6, -13)dB

In this contribution, the above issues are analyzed, and the revised parameters for RSTD test cases are provided in the appendix.
2 Discussion
2.1  Issue 1

If three cells are configured in the RSTD test cases, e.g. Cell1 as Pcell on F1, Cell2 as SCell and assistance-data-reference-cell on F2, and neighbouring cell on F2, it is likely that UE will report two inter-frequency RSTD measurements because UE chooses PCell as the RSTD reference cell instead of assistance-data-reference-cell. Thus the test case will fail to verify that UE can simultaneously meet the inter-frequency and intra-frequency requirements. There may be two alternatives as solutions:
(1) Restricting the UE behaviour
In order to verify UE can simultaneously meet the inter-frequency and intra-frequency requirements, the UE behaviour of choosing the RSTD reference cell shall be restricted to guarantee that both inter-frequency and intra-frequency measurements can be performed. However, the test cases are not designed for verifying UE behaviours of choosing RSTD reference cell but just for verifying the RSTD measurement requirement can be met in CA, and in core requirement the UE behaviour is also un-restricted. So in our understanding there is no need to restrict or design UE behaviours in the test cases.
(2) Adopting 4 cell testing

If 4 cells are configured in RSTD test cases in CA, e.g. cell 1 and cell 3 on F1 (PCC), cell 2 and cell 4 on F2 (SCC), and cell 1 is the Pcell and cell 2 is the Scell as well as assistance-data-reference-cell; cell 3 and cell 4 are neighbouring cells on F1 and F2 respectively, both inter-frequency and intra-frequency measurements will be performed in one test regardless of UE behaviours. If cell 1 is chosen as RSTD reference cell, the intra-frequency RSTD measurement result of cell3-cell1 will be reported, and the inter-frequency RSTD measurement results of cell2-cell1 and cell4-cell1 will be reported. If cell 2 is chosen as RSTD reference cell, the intra-frequency RSTD measurement result of cell4-cell2 will be reported, and the inter-freq RSTD measurement results of cell1-cell2 and cell3-cell2 will be reported. This alternative will not restrict the UE behaviour and needs not to divide the RSTD measurement testing into two test cases. So from the perspective of testing efficiency and cost we propose to configure 4 cells in the RSTD test cases in CA.
Proposal 1: From the perspective of testing efficiency and cost, it is reasonable to configure 4 cells in the RSTD test cases in CA.
2.2  Issue 2
In the existing intra-frequency RSTD accuracy test cases, two cases of PRS non-overlapping with SINR=(-6, -13)dB and PRS overlapping with SINR=(-3, -10)dB are tested. In order to find the worst case, we have some link level simulations of RSTD measurement. Based on the parameters in the existing RSTD accuracy test cases, the general simulation assumption can be drawn as follows,

Table 1. General simulation assumption
	Parameter
	Value

	Cell ID combinations
	<0, 3>, 

<0, 6>,

	Network synchronization
	Synchronous with time shifts <0, 3us>

	Duplex modes
	FDD

	Data and CCH load
	100%

	Cyclic prefix
	Normal

	DRX
	OFF

	Carrier frequency 
	2 GHz

	UE speed
	3 km/h

	Carrier bandwidth
	10 MHz

	Channel model
	AWGN/ETU

	Noc (does not include received powers of the three simulated cells), [dBm/15kHz]
	AWGN,  -98 dBm

	Ês/Noc for two cells, [dB]
	<-6,-13> for non-overlapping(SINR=<-6, -13>)

<-2.373, -8.016> for overlapping(SINR=<-3, -10>)

<-5.733,-11.972> for overlapping(SINR=<-6, -13>)

	Number of transmit antennas
	PRS
	1

	
	CRS
	2

	Number of receive antennas
	2 equal-gain uncorrelated antennas

	Positioning subframes
	LIS (no presence of PDSCH in PRBs containing PRS),

full or partial alignment

	Number of consecutive positioning subframes
	1

	Number of positioning occasions for a positioning fix
	1

	PRS pattern
	6-reuse in frequency, vshift = mod(PCI,6)

	PRS transmission bandwidth
	Full carrier bandwidth

	Measurement bandwidth
	Full carrier bandwidth

	First-peak threshold
	8 dB

	Detection threshold
	adaptive


In this simulation, we evaluate totally three cases as: non-overlapping SINR=(-6, -13)dB, overlapping SNR=(-2.373, -8.016)dB,  overlapping SINR=(-5.733,-11.972)dB.  In overlapping cases, SNR=(-2.373, -8.016) is derived from SINR=(-3, -10) and SNR=(-5.733,-11.972) is derived from SINR=(-6, -13).

The link level simulation results are shown as follows,

Table 2. Link level simulation results

	Channel: AWGN
	Channel: ETU
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From the simulation results, the observations can be obtained as,
Observation1: overlapping SINR(-3, -10) is the best case.
Observation2: The performance of overlapping SINR(-6, -13) and non-overlapping SINR(-6, -13) are almost same (accuracy difference<0.1Ts).

Thus, regarding the specification consistence and test case reliability, we prefer to choose non-overlapping SINR(-6, -13) as it is a worse case than overlapping SINR(-3, -10) and has already configured in existing test cases.
Proposal 2: Regarding the specification consistence and test case reliability, non-overlapping SINR(-6, -13) is chosen as a suitable case for RSTD accuracy test cases in CA.

3 Conclusion
In this contribution, the remaining issues of RSTD measurement test cases are analyzed, and two proposals are provided as,
Proposal 1: From the perspective of testing efficiency and cost, it is reasonable to configure 4 cells in the RSTD test cases in CA.

Proposal 2: Regarding the specification consistence and test case reliability, non-overlapping SINR(-6, -13) is chosen as a suitable case for RSTD accuracy test cases in CA.
Based on the above analysis and [2], the proposed assumptions for RSTD test cases are drawn in appendix.
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Appendix

	NO
	Feature/core requirements
	Type of Test
	NO of tests
	Basic test configuration
	Comments

	1
	OTDOA RSTD Measurements for E-UTRAN carrier aggregation (section 8.4)
	FDD: RSTD measurement reporting in carrier aggregation
	1
	Number of cells = 4

Cell1 and cell3 on F1; Cell2 and cell4 on F2. 

F1 is primary carrier.

F2 is secondary carrier.

PCell = cell1; SCell = Assistance-Data-Ref cell = cell2.
Neighbouring cells = cell3 & cell4

Synchronous cells; 3 (s offset.

Cell BW = 10 MHz (all cells).

PRS BW = 50 RBs (all cells).

PRS sub-frames = 1.

PRS periodicity = 1280 ms.

DRX cycle = 320 ms.

PRS Muting used (same as in A.12.1).

Total cells in assistance data = 16 (including reference cell); cells are equally distributed on PCC and SCC

Expected RSTD = different than time alignment between cells; UE is closer to serving than to the neighbor cell

Test times: T1, T2 and T3.
ETU30.
	RSTD measurements are done between:

· RSTD-reference-cell and neighbouring cell on same carrier to verify intra-frequency RSTD measurement

· RSTD-reference-cell and neighbouring cell on the different carrier to verify inter-frequency RSTD measurement on both PCC and SCC

UE is closer to serving than to the neighbouring cell. This is ensured by having expected RSTD different than the transmit time alignment between cell

A.8.15 RSTD Measurements for E-UTRAN Carrier Aggregation

A.8.15.1.E-UTRAN FDD RSTD Measurement Reporting Test Case

	2
	OTDOA RSTD Measurements for E-UTRAN carrier aggregation (section 8.4)
	TDD: RSTD measurement reporting in carrier aggregation
	1
	Number of cells = 4

Cell1 and cell3 on F1; Cell2 and cell4 on F2. 

F1 is primary carrier.

F2 is secondary carrier.

PCell = cell1; SCell = Assistance-Data-Ref cell = cell2.
Neighbouring cells = cell3 & cell4

Synchronous cells; 3 (s offset.

Cell BW = 10 MHz (all cells).

PRS BW = 50 RBs (all cells).

PRS sub-frames = 1.

PRS periodicity = 1280 ms.

DRX cycle = 320 ms.

PRS Muting used (same as in A.12.2).

UL-DL configuration = 1.

Special subframe config = 6.

Total cells in assistance data = 16 (including reference cell); cells are equally distributed on PCC and SCC

Expected RSTD = different than time alignment between cells; UE is closer to serving than to the neighbor cell

Test times: T1, T2 and T3.
ETU30.
	RSTD measurements are done between:

· RSTD-reference-cell and neighbouring cell on same carrier to verify intra-frequency RSTD measurement

· RSTD-reference-cell and neighbouring cell on the different carrier to verify inter-frequency RSTD measurement on both PCC and SCC

UE is closer to serving than to the neighbouring cell. This is ensured by having expected RSTD different than the transmit time alignment between cell

A.8.15.2 E-UTRAN TDD RSTD Measurement Reporting Test Case

	3
	Reference Signal Time Difference (RSTD) Measurement Accuracy Requirements for Carrier Aggregation (9.1.12)
	FDD: RSTD measurement accuracy
	1
	Number of cells = 4.

Cell1 and cell3 on F1; Cell2 and cell4 on F2. 

F1 is primary carrier.

F2 is secondary carrier.

PCell = cell1; SCell = Assistance-Data-Ref cell = cell2.
Neighbouring cells = cell3 & cell4

Synchronous cells; 3 (s offset.

Cell BW = 10 MHz (all cells).

PRS BW = 50 RBs (all cells).

PRS sub-frames = 1.

PRS periodicity = 160 ms.

Non-DRX

PRS Muting used (same as in A.9.8.1).
Non-overlapping with SINR=(-6,-13)dB

AWGN.
	RSTD measurements are done between:

· RSTD-reference-cell and neighbouring cell on same carrier to verify intra-frequency RSTD accuracy 

· RSTD-reference-cell and neighbouring cell on the different carrier to verify RSTD accuracy on both PCC and SCC

expectedRSTD != 0; actual value is FFS

A.9.8.5 E-UTRAN FDD Carrier Aggregation Case

	4
	Reference Signal Time Difference (RSTD) Measurement Accuracy Requirements for Carrier Aggregation (9.1.12)
	TDD: RSTD measurement accuracy
	1
	Number of cells = 4.

Cell1 and cell3 on F1; Cell2 and cell4 on F2. 

F1 is primary carrier.

F2 is secondary carrier.

PCell = cell1; SCell = Assistance-Data-Ref cell = cell2.
Neighbouring cells = cell3 & cell4

Synchronous cells; 3 (s offset.

Cell BW = 10 MHz (all cells).

PRS BW = 50 RBs (all cells).

PRS sub-frames = 1.

PRS periodicity = 160 ms.

Non-DRX

PRS Muting used (same as in A.9.8.2).
UL-DL configuration = 1.

Special subframe config = 6.
Non-overlapping with SINR=(-6,-13)dB

AWGN.
	RSTD measurements are done between:

· RSTD-reference-cell and neighbouring cell on same carrier to verify intra-frequency RSTD accuracy 

· RSTD-reference-cell and neighbouring cell on the different carrier to verify RSTD accuracy on both PCC and SCC

expectedRSTD != 0; actual value is FFS

A.9.8.6 E-UTRAN TDD Carrier Aggregation Case
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