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1 Introduction
In the last RAN4 meeting in Jeju, WF on RSTD minimum requirement for intra-frequency was discussed for rel-10. But for the RSTD accuracy requirements in rel-10, some companies worried about the loosed positioning requirement in some emergency cases. So we studied RSTD accuracy requirements for Rel-10 how much we can be tighten the current RSTD requirements when we follow the test parameters (e.g. minimum PRS BW definition and averaged sub-frame numbers) in Rel-9. So far, the agreed and main discussion points for RSTD in Rel-9/10 are as below.
· RSTD requirements for Rel-9 : reflected in TS36.133
· Test parameters are determined by the minimum BW between the serving cell channel BW, the reference cell and the measured neighbour cell PRS BW
· How can treat the RSTD requirements for Rel-10 
· Non-CA cases : 
· Option1: Follow as the test parameters in rel-9 since the algorithm and UE processing method is same  with RSTD measurements in Rel-9
· Option2: Tighten the RSTD requirement in rel-10 to improve the RSTD accuracy in the emergency cases.
· CA cases: 
· Option1:  Follow as the test parameters in rel-9 when RF reconfiguration is not allowed
·  All cells(Pcell and Scell) activation case: 
· Secondary cell deactivation case & measCycleSCell is smaller than to 640ms: FFS

· Option2: Tighten the RSTD accuracy requirements when RF reconfiguration is allowed such as option2-1
· Secondary cell deactivation case & measCycleSCell is larger than or equal to 640ms:

· Option2-1: Secondary cell deactivation case & Reference cell and target neighbour cell belong to Scell: 
( We can only use reference cell and target Neighbour cell to measure RSTD accuracy requirements
· Option2-2: The other cases
( Follow as the test parameters in rel-9
· Option3: Tighten the RSTD accuracy requirement in rel-10 to improve the RSTD accuracy in the emergency cases.
2 Simulation results for RSTD measurement accuracy

In the last meeting, we analyze RSTD measurement accuracy based on the listed scenarios as below. 

· CA for Rel-10

· intra-contiguous CA case (only 1 RF chain, worst case for CA)
· Intra-contiguous CA cases (each RF chain for Pcell and Scell)
· Intra-non-contiguous CA cases (each RF chain for Pcell and Scell)
From our analysis, we observed that the same methodology is used for RSTD requirements for CA with the minimum channel BW among the serving cell channel BW, reference and target neighbour cell regardless of UE RF capability. Since the RSTD accuracy is only impacted by RF re-tuning possibility in which the Reference cell and Target cell belong to Pcell or Scell for CA.
But, this approach has some problems when carriers with BW smaller than 5MHz is used as serving cell, the positioning solution of OTDOA may not be good enough to support E911 positioning even if the neighbouring carrier bandwidth is larger than 5MHz.
So, in this paper, we provide the RSTD accuracy simulation results according to the over-sampling rate and sampling time shift to verify the current RSTD accuracy requirements in Rel-10 CA.
1) RSTD accuracy for non-CA in intra-frequency of Rel-10 
For these cases, UE cannot do the RF re-configuration for RSTD accuracy measurement for intra-frequency cell since UE has only one RF chain to detect dedicated information data. For this reason, the minimum PRS BW should be determined from the serving cell channel BW, the reference cell and target neighbour cell as noticed in the RSTD accuracy requirement table in TS36.133 of Rel-9.
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Figure 1 Received restricted PRS data based on each PRS BW of Target cell and Reference cell
Before 2 year ago, interested companies had provided the PRS measurement results to determine the RSTD minimum requirements in rel-9. At that time, we consider the follow simulation assumptions to determine the RSTD accuracy requirements for intra-frequency.
· Simulation assumption for 1.4MHz and 10MHz PRS BWs
· Sampling time :16Ts for 1.4MHz
· Sampling time : 2Ts for 10MHz
· Averaged sub-frame numbers : 
· 6subframes for 1.4MHz
· 1subframe for 10MHz
· Impairment margins by RF uncertainty, phase shift error and cell’s frame sync error
· 4Ts (1.4MHz, 3MHz)
· 3Ts (PRS BWs >=5MHz) 
From previous simulation campaigns, RAN4 defined the current RSTD accuracy requirements in rel-9. But RAN4 has changed the definition of the minimum PRS bandwidth in test parameters including serving cell’s channel BW to determine minimum PRS BW. Therefore, some cases, positioning requirements can be failed to meet the specific positioning requirement, such as FCC requirement on positioning (67%@50m, 95%@150m).
So, we propose two alternative solutions to improve the current RSTD accuracy requirements
· Option1: Change the sampling time for 1.4MHz  to more frequently sampling rate such as 8Ts

· Option2: develop interpolation method to improve a quality of RSTD accuracy.
From our simulation results for RSTD accuracy requirements, we provide RSTD measurement detection curves for 1.4MHz PRS BW according to the sampling times as 16Ts, 8Ts and 4Ts. And secondly, we provide revised simulation results using interpolation method with original 16Ts sampling rate.
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Figure 2 CDF curve for RSTD accuracy according to the each sampling times at 1.4 MHz PRS BWs.
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Figure 3 CDF curve for RSTD accuracy according to the each sampling times at 3 MHz PRS BWs.

From the simulation results, we can see the RSTD accuracy requirement improved about 1Ts ~ 3Ts when sampling time is 8Ts instead of 16Ts. 
Secondary, we provided RSTD acquisition time with 90% detection probability when use the interpolation method to achieve a improved quality of RSTD accuracy
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Figure 4 CDF curve for RSTD accuracy according to the time shift by 1,2,4,8Ts at 1.4 MHz PRS BWs.

From these test results, we can see the RSTD accuracy are improved about 1Ts when UE use the implementation method such as interpolation to enhanced the RSTD accuracy. 

In our simulation results for small channel bandwidth, the proposed RSTD requirements with implementation margins is same as below 
· RSTD accuracy for 1.4MHz channel bandwidth : 

· (12Ts= 6Ts(implementation margins) + 6Ts with 90% probability detection by interpolation method

· RSTD accuracy for 3MHz channel bandwidth : 

· (6Ts=  3Ts(implementation margins) + 3Ts with 90% probability detection by interpolation method

So, UE support E911 emergency services using the revised RSTD accuracy in Rel-10.
2) RSTD accuracy for CA in intra-frequency of Rel-10
For the RSTD accuracy for CA, we analyzed the UE RF capability at last meeting. From the analysis we propose two options to close these issues

· Option1: Follow test parameters and RSTD accuracy requirements in rel-9 [1]
· Option2: When Secondary cell deactivation case & both Reference cell and target neighbour cell belong to Scell, the RSTD accuracy requirements can be achieved by minimum PRS bandwidth between the reference cell and target neighbour cell [4].
· Option3: Follow test parameters in rel-9, only the RSTD accuracy for CA can be updated to satisfy the specific emergency situation’s positioning requirements (e.g. E911)
In the proposed three options, the option2 and option3 are more beneficial to satisfy E911 requirements. But we don’t have strong opinion for the case.
3 Conclusion

In this contribution, we presented that RSTD simulation results to verify the current requirements. From simulation results, we proposed that revised RSTD accuracy requirements to satisfy the specific emergency services. And also, we analyze the RSTD test scenarios according to the UE RF capability to support RSTD requirements for CA scenarios for rel-10. Based on the analysis, we proposed three solutions to specify the RSTD accuracy requirements for CA.
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