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9.4.4
SA: Inter-RAT RSTD measurements

9.4.4.1
SA: NR − E-UTRAN FDD RSTD measurements
9.4.4.1.1
Introduction
The requirements are applicable for NR−E-UTRAN FDD RSTD measuements requested via LPP [22].

The requirements in section 9.4.4.1 apply, provided:

-
the UE is provided with the LTE timing information [reference TBD], or

-
when the UE is not aware of the SFN of at least one LTE cell in the OTDOA assistance data, the UE is using autonomous gaps to acquire SFN of the E-UTRA OTDOA reference cell during TSFN time period prior to requesting measurement gaps for performing the requested E-UTRA RSTD measurements before the [image: image1.wmf]FDD
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 time period starts while meeting all the requirements in Section 9.4.4.1.2, provided that the OTDOA assistance data is provided to allow sufficient time for the UE to acquire the SFN of the E-UTRA reference cell before the [image: image2.wmf]FDD
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 starts.

9.4.4.1.2
Requirements
Editor’s note: sharing factor is not yet taken into account in this section.

When the physical layer cell identities of neighbour cells together with the OTDOA assistance data are provided, the UE shall be able to detect and measure inter-RAT E-UTRAN FDD RSTD, specified in TS 38.215 [4], for at least n=16 cells, including the reference cell, within [image: image3.wmf]FDD
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 ms as given below:
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where
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 is the total time for detecting and measuring at least n cells,
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 is the the largest value of the cell-specific positioning subframe configuration period, defined in TS 36.211 [23], among the measured n cells including the reference cell,
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 is the number of PRS positioning occasions as defined in Table 9.4.4.1.2-1, where each PRS positioning occasion comprises of [image: image8.wmf]PRS
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≤6) consecutive downlink positioning subframes defined in TS 36.211 [23],

[image: image10.wmf]D

 = [image: image11.wmf]ú

ú

ù

ê

ê

é

×

M

n

160

 ms is the measurement time for a single PRS positioning occasion which includes the sampling time and the processing time, and

the n cells are distributed on up to two E-UTRAN FDD carrier frequencies.

Table 9.4.4.1.2-1: Number of PRS positioning occasions within [image: image12.wmf]FDD
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	Positioning subframe configuration period [image: image13.wmf]PRS
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	 Number of PRS positioning occasions [image: image14.wmf]M



	
	f2 Note1
	f1 and f2 Note2

	160 ms
	16
	32

	>160 ms
	8
	16

	NOTE 1:
When inter-RAT E-UTRAN FDD RSTD measurements are performed over the reference cell and neighbour cells, which belong to the E-UTRAN FDD carrier frequency f2.

NOTE 2:
When inter-RAT E-UTRAN FDD RSTD measurements are performed over the reference cell and the neighbour cells, which belong to the E-UTRAN FDD carrier frequency f1 and the E-UTRAN FDD carrier frequency f2 respectively.


The UE physical layer shall be capable of reporting RSTD for the reference cell and all the neighbor cells i out of at least (n-1) neighbor cells within [image: image15.wmf]FDD
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[image: image16.wmf](

)

ref

Iot

/

E

ˆ

 

PRS

s

(-6 dB for all Frequency Bands for the reference cell,
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(-13 dB for all Frequency Bands for neighbour cell i,
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 conditions apply for all subframes of at least [image: image20.wmf]2

M

L

=

 PRS positioning occasions,
PRP 1,2|dBm according to TS 36.133 [15, Annex B.2.6] for a corresponding Band
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 is defined as the ratio of the average received energy per PRS RE during the useful part of the symbol to the average received power spectral density of the total noise and interference for this RE, where the ratio is measured over all REs which carry PRS.

The time [image: image22.wmf]FDD
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 starts from the first subframe of the PRS positioning occasion closest in time after both the OTDOA-RequestLocationInformation message and the OTDOA assistance data in the OTDOA-ProvideAssistanceData message via LPP as specified in TS 38.305 [22], are delivered to the physical layer of the UE.

The RSTD measurement accuracy for all measured neighbor cells i shall be fulfilled according to the accuracy as specified in Section 10.2.4.

9.4.4.1.2.1
RSTD Measurement Reporting Delay
This requirement assumes that the measurement report is not delayed by other LPP signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH where TTIDCCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. This measurement reporting delay excludes any delay caused by no UL resources for UE to send the measurement report.

9.4.4.1.2.2
Requirements for acquiring SFN of the E-UTRA OTDOA reference cell

The UE may make autonomous gaps in downlink reception and uplink transmission for receiving MIB according to [reference TBD] when the UE is not aware of the SFN of any E-UTRA cell in the OTDOA assistance data. The UE shall be able to acquire SFN of the E-UTRA OTDOA assistance data reference cell during the time period

TSFN = TIdentify, E-UTRAN FDD + TMIB ,
where

TIdentify, E-UTRAN FDD is specified in Section 9.4.2 assuming K=1 and it is the time needed to identify the E-UTRA OTDOA assistance data reference cell when the UE needs to identify the cell (TIdentify, E-UTRAN FDD=0 when the UE does not need to identify the E-UTRA OTDOA assistance data reference cell), and
TMIB = [49] ms, 

provided that:

-
the OTDOA assistance data reference cell is decodable, and
- 
all E-UTRA subframes #0 during TSFN are available at the UE receiver.

The MIB of an E-UTRA cell whose SFN is acquired shall be considered decodable by the UE provided the PBCH demodulation requirements are met according to TS 36.101 [25].

The requirement for acquiring the SFN of the E-UTRA OTDOA reference cell within TSFN is applicable when no DRX is used as well as when any of the DRX cycles specified in TS 38.331 [2] is used.

Within the SNF acquisition time period, TSFN, the UE shall transmit at least NACK/NACK, FDD, FR1 ACK/NACKs on PCell or each of activated SCell(s) specified in Table 9.4.4.1.2.2-1, 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,

-
4 slot ACK/NACK feedback is configured.
Table 9.4.4.1.2.2-1: Number of ACK/NACKs transmitted by the UE
	NACK/NACK, FDD, FR1
	Condition

	[6]
	15 kHz SCS in the serving NR cell in which the transmitted ACK/NACKs are counted

	[32]
	30 kHz SCS in the serving NR cell in which the transmitted ACK/NACKs are counted


Editor’ note: the requirement applicability with SRS carrier based switching is TBD.

Editor’s note: the details of the design of autonomous gaps are FFS.
--- end of change 1 ---
