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1 Introduction

Requirements for acquiring SFN of the E-UTRA OTDOA reference cell were agreed in RAN4#88 [1], but there are still remaining details to be finalized, which are addressed in this contribution.
2 SFN acquisition time
According to the agreed requirement [1], the UE shall be able to acquire SFN of the E-UTRA OTDOA assistance reference cell during TSFN = TBD ms time period using autonomous gaps. During the time period TSFN the UE is expected to read MIB to acquire the SFN, and this time depends on:

· the number of MIB instances the UE needs to receive to determine the SFN,
· whether the UE needs to receive PSS/SSS and identify the cell prior to acquiring SFN.

The following is proposed for the SFN acquisition period:

· Proposal 1: TSFN = TIdentify, E-UTRAN FDD + TMIB .
· Proposal 2: TIdentify, E-UTRAN FDD is the time needed to identify the E-UTRA OTDOA assistance data reference cell, where TIdentify, E-UTRAN FDD is specified in Section 9.4.2 assuming K=1. TIdentify, E-UTRAN FDD=0 if the UE does not need to identify the cell, e.g., if the cell has been reported recently.
For SI reading in LTE, it has been assumed that the UE the first time it tunes to the target cell needs to drop the serving cell for 9 subframes in order to correct the frequency (AFC) and to receive the first MIB block. Thereafter the UE will need up to another 4 MIB blocks in order to assure the reception of 3 such blocks stemming from the same 40 ms period, and 5 redundancy versions of the SIB1. For each MIB block reception, 4 subframes were assumed, considering 3 subframes for AGC and subframe #0 with PBCH.

For E-UTRA SFN acquisition, SIB1 reading is not necessary, but the UE needs to perform AFC and receive MIB blocks which are transmitted every 10 ms in 40 ms cycles. If we reuse the LTE assumptions for MIB reading, we obtain 9+4+4+4+4 subframes needed for E-UTRA SFN acquisition in NR and TMIB=49 ms.
· Proposal 3: TMIB = [49] ms.
It is noted, however, that the above TSFN is valid only provided that all E-UTRA subframes #0 during TSFN are available at the UE receiver.

· Proposal 4: It is clarified in TS 38.133 that all E-UTRA subframes #0 during TSFN are available at the UE receiver.
3 Number of ACK/NACKs
According to the agreed requirement [1], within the SNF acquisition time period, TSFN, the UE shall transmit at least TBD ACK/NACKs on PCell or each of activated SCell(s), provided that:
-
there is continuous DL data allocation,

-
no DRX cycle is used,

-
no measurement gaps are configured,

-
only one code word is transmitted in each subframe.
To calculate the number of ACK/NACKs we assume 4 slots HARQ feedback, i.e., 4 ms for 15 kHz SCS and 2 ms for 30 kHz SCS. We further assume 20 ms SMTC on NR PCell.
· For 15 kHz FDD we get during the TMIB=49 ms period (see Figure 1):
Total ACK/NACK: 47 

Sent ACK/NACK: 6

Missed (DL): 21

Missed (UL): 20
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Figure 1: ACK/NACK counting with 15 kHz SCS.
· For 30 kHz FDD we get during the TMIB=49 ms period (see Figure 2):

Total ACK/NACK: 94
Sent ACK/NACK: 32
Missed (DL): 42
Missed (UL): 20
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Figure 2: ACK/NACK counting with 30 kHz SCS.
· Proposal 5: During TSFN, the UE shall transmit at least the following numbers of ACK/NACKs on PCell or each of activated SCell(s): 

· 6 for 15 kHz SCS in the NR serving cell, 
· 32 for 30 kHz SCS in the NR serving cell.
4 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 1: no impact on the RSTD measurement accuracy requirements,
· Observation 2: 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 6: Clarify the applicability existing RSTD measurement requirements.
5 Summary
The following have been observed and proposed in the current contribution:
· Proposal 1: TSFN = TIdentify, E-UTRAN FDD + TMIB .
· Proposal 2: TIdentify, E-UTRAN FDD is the time needed to identify the E-UTRA OTDOA assistance data reference cell, where TIdentify, E-UTRAN FDD is specified in Section 9.4.2 assuming K=1. TIdentify, E-UTRAN FDD=0 if the UE does not need to identify the cell, e.g., if the cell has been reported recently.
· Proposal 3: TMIB = [49] ms.
· Proposal 4: It is clarified in TS 38.133 that all E-UTRA subframes #0 during TSFN are available at the UE receiver.
· Proposal 5: During TSFN, the UE shall transmit at least the following numbers of ACK/NACKs on PCell or each of activated SCell(s): 

· 6 for 15 kHz SCS in the NR serving cell, 

· 32 for 30 kHz SCS in the NR serving cell.
· Observation 1: no impact on the RSTD measurement accuracy requirements,

· Observation 2: 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 6: Clarify the applicability existing RSTD measurement requirements.
The above proposals are captured in a draft CR [2].
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