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1 Introduction

The numbers of ACK/NACKs transmitted by the UE during SFN acquisition need to be finalized in TS 38.133.
Furthermore, in RAN4#88bis, RAN4 also introduced additional requirements for acquiring subframe and slot timing of the E-UTRAN OTDOA reference cell when it is not provided by the network.

2 Number of ACK/NACKs
Based on further analysis, the following minimum numbers of ACK/NACKs to be transmitted by the UE on NR serving cell have been derived:
Table 1: Minimum number of ACK/NACKs

	NACK/NACK
	Configuration of the serving cell in which the transmitted ACK/NACKs are counted

	
	Duplex mode
	SCS
	SMTC period

	[13]
	FDD
	15 kHz
	10

	[15]
	FDD
	15 kHz
	20

	[16]
	FDD
	15 kHz
	40

	[37]
	FDD
	30 kHz
	10

	[39]
	FDD
	30 kHz
	20

	[40]
	FDD
	30 kHz
	40

	[80]
	FDD
	60 kHz
	10

	[85]
	FDD
	60 kHz
	20

	[87]
	FDD
	60 kHz
	40

	[0]
	TDD Note 1
	15 kHz
	10

	[0]
	TDD Note 1
	15 kHz
	20

	[0]
	TDD Note 1
	15 kHz
	40

	[4]
	TDD Note 1
	30 kHz
	10

	[4]
	TDD Note 1
	30 kHz
	20

	[4]
	TDD Note 1
	30 kHz
	40

	[40]
	TDD Note 1
	60 kHz
	10

	[44]
	TDD Note 1
	60 kHz
	20

	[46]
	TDD Note 1
	60 kHz
	40

	NOTE 1: TDD UL-DL configuration is as specified in TS 38.101-1 [18, Table A.3.3.1-1].


· Observation 1: The number of ACK/NACKs depends on duplex configuration of the NR serving cell.

· Observation 2: The number of ACK/NACKs depends on SCS of the NR serving cell.

· Observation 3: The number of ACK/NACKs depends on SMTC period of the NR serving cell.
· Proposal 1: The number of ACK/NACKs transmitted by the UE during SFN acquisition time in the requirements are as in Table 1.
· Proposal 2: The same numbers of ACK/NACKs are specified in the inter-RAT RSTD requirements for E-UTRA FDD and E-UTRA TDD.
3 Gaps for Acquiring Subframe and Slot Timing of E-UTRAN OTDOA Reference Cell
Earlier RAN4 agreed to use autonomous gaps for acquiring SFN of the E-UTRAN OTDOA Reference Cell. 
In RAN4#88bis, it was agreed that autonomous gaps may also be used for acquiring subframe and slot timing of the E-UTRAN OTDOA reference cell. However, for this case, configuring measurement gaps by the network is a more preferable solution, unlike for acquiring the SFN for which such gaps are not suitable due to their periodicity. This is because the cell detection is long and the performance impact on serving cells may be nonnegligible if autonomous gaps are used for cell detection since the network is generally not aware of these gaps’ occasions. Furthermore, the inter-RAT E-UTRAN cell detection requirements which are reused also for acquiring the subframe and slot timing of the E-UTRAN OTDOA reference cell are define based ne measurement gaps.
· Observation 4: The performance impact with autonomous gaps for acquiring subframe and slot timing of the E-UTRAN OTDOA reference cell may be nonnegligible.
· Proposal 3: Network-configurable measurement gaps shall be used for acquiring E-UTRAN OTDOA reference cell subframe and slot timing.
In LTE and NR, the UE request measurement for RSTD measurements and it is assumed it knows also the timing of PRS subframes at the time of request, where measPRS-Offset is a mandatory parameter to be included by the UE. The measPRS-Offset, however, is not known to the UE when the UE is not aware of the subframe boundary offset between the NR serving cell and E-UTRAN OTDOA reference cell, which also prevents the UE requesting measurement gaps for acquiring this timing.

· Proposal 4: Send an LS to RAN2 asking to allow the UE to request measurement gaps for acquiring E-UTRAN OTDOA reference cell subframe and slot timing.

4 Summary

Based on the above analysis, the following is observed and proposed in the current contribution:
· Observation 1: The number of ACK/NACKs depends on duplex configuration of the NR serving cell.

· Observation 2: The number of ACK/NACKs depends on SCS of the NR serving cell.

· Observation 3: The number of ACK/NACKs depends on SMTC period of the NR serving cell.
· Proposal 1: The number of ACK/NACKs transmitted by the UE during SFN acquisition time in the requirements are as in Table 1.
· Proposal 2: The same numbers of ACK/NACKs are specified in the inter-RAT RSTD requirements for E-UTRA FDD and E-UTRA TDD.

· Observation 4: The performance impact with autonomous gaps for acquiring subframe and slot timing of the E-UTRAN OTDOA reference cell may be nonnegligible.

· Proposal 3: Network-configurable measurement gaps shall be used for acquiring E-UTRAN OTDOA reference cell subframe and slot timing.

· Proposal 4: Send an LS to RAN2 asking to allow the UE to request measurement gaps for acquiring E-UTRAN OTDOA reference cell subframe and slot timing.

Based on the proposals above, drafts CRs are provided in [1,2] and draft LS to RAN2 is provided in [3].
5 References
[1]
R4-1815762, SFN acquisition requirements for E-UTRA FDD RSTD measurements, Ericsson, Nov. 2018.
[2]
R4-1815763, SFN acquisition requirements for E-UTRA TDD RSTD measurements, Ericsson, Nov. 2018.

[3]
R4-1815764, LS on SFN offset for OTDOA, Ericsson, Nov. 2018.
PAGE  
3

