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1 Introduction

In this contribution, we discuss the SFN acquisition for inter-RAT RSTD measurements which was agreed to be performed by the UE in autonomous gaps [1].
In RAN4#AH-1807, an LS to RAN2 was sent [1].
2 SFN acquisition of an LTE cell for inter-RAT E-UTRA RSTD
During the measurement gaps, the UE receives LTE PRS signals and performs RSTD measurements for the neighbor cells with respect to the reference cell received in the OTDOA assistance data. To know the PRS sequences of the cells to measure and also to find the PRS subframes on the inter-RAT E-UTRA carrier the UE needs to know SFN of at least one of the cells. Furthermore, the UE needs to know the timing relation between the LTE and NR even before it sends the RSTD measurement indication to gNB to request measurement gaps; this is because the UE needs to include also the gap offset in the gap request.

· Observation 1: In SA NR, the UE will use autonomous gaps to acquire SFN of an LTE cell configured in the OTDOA assistance data prior to requesting measurement gaps from gNB.

The RSTD requirements are defined for LTE cells, provided the reference cell Es/Iot is not below -6 dB and neighbor cells Es/Iot is not below -13 dB. Hence, in the worst case, only the OTDOA reference cell can be assumed to be at -6 dB or above, and the UE should not attempt acquiring SFN of other LTE neighbor cells from the OTDOA assistance data unless it is certain about their acceptable quality. The SFN is known from reading PBCH which is transmitted every 10 ms in subframe 0 in 40 ms cycles. The earlier studies and the existing requirements suggest that the UE may need up to a few attempts to read PBCH (e.g., up to 2-3 TTIs, where PBCH TTI is 40 ms).
· Observation 2: To acquire the LTE timing for OTDOA, the UE should read PBCH of the OTDOA reference cell.
· Observation 3: 2-3 TTIs may be considered sufficient for PBCH reading of the OTDOA reference cell.
· Proposal 1: The SFN reading time of the LTE OTDOA reference cell should not exceed [120] ms, provided all the PBCH subframes are available at the UE.
3 Impact of the SFN acquisition on RSTD requirements

The following observations are made on the impact of the SFN acquisition of the LTE OTDOA reference cell on the existing E-UTRA RSTD requirements:
· Observation 4: no impact on the RSTD measurement accuracy requirements,
· Observation 5: no impact on the RSTD measurement period, provided the OTDOA assistance data is provided to allow sufficient time for the UE to acquire the SFN.
Based on the observations above, it is proposed to clarify the applicability of the existing E-UTRA RSTD requirements for the case when the UE needs to acquire the SFN of the OTDOA reference cell.
· Proposal 2: Clarify the applicability existing RSTD measurement requirements.
4 Impact of the SFN acquisition on serving cells performance
When the UE has to acquire the SFN of the LTE OTDOA reference cell while using autonomous gaps, the UE will create gaps in its UL transmissions and/or DL receptions. Therefore, it is important to also ensure that there is no or limited acceptable impact of these gaps on the UE’s serving cells performance. The latter can be done in a similar way to the existing LTE requirements in TS 36.133 for CGI reading with autonomous gaps.
· Observation 6: RAN4 needs to define requirements to limit the impact of such autonomous gaps on serving cells.
· Proposal 3: Specify a minimum number of ACK/NACKs to be transmitted by the UE during the SFN acquisition period for inter-RAT OTDOA positioning.
5 Summary
The following have been observed and proposed in the current contribution:

· Observation 1: In SA NR, the UE will use autonomous gaps to acquire SFN of an LTE cell configured in the OTDOA assistance data prior to requesting measurement gaps from gNB.

· Observation 2: To acquire the LTE timing for OTDOA, the UE should read PBCH of the OTDOA reference cell.
· Observation 3: 2-3 TTIs may be considered sufficient for PBCH reading of the OTDOA reference cell.
· Proposal 1: The SFN reading time of the LTE OTDOA reference cell should not exceed [120] ms, provided all the PBCH subframes are available at the UE.

· Observation 4: no impact on the RSTD measurement accuracy requirements,

· Observation 5: no impact on the RSTD measurement period, provided the OTDOA assistance data is provided to allow sufficient time for the UE to acquire the SFN.
· Proposal 2: Clarify the applicability existing RSTD measurement requirements.

· Observation 6: RAN4 needs to define requirements to limit the impact of such autonomous gaps on serving cells.
· Proposal 3: Specify a minimum number of ACK/NACKs to be transmitted by the UE during the SFN acquisition period for inter-RAT OTDOA positioning.

Based on the above, a draft CR is provided in [2].
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