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<< Start of Change 1>>
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

ACS
Adjacent Channel Selectivity

DRX
Discontinuous Reception

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

eNodeB
evolved Node B

E-SMLC
Enhanced Serving Mobile Location Center
ICS
In-channel Selectivity
LMU
Location Measurement Unit
NB-IoT
Narrow Band Internet of Things
SRS
Sounding Reference Signal
UE
User Equipment

UL
Uplink

UTDOA
Uplink Time Difference Of Arrival

<< End of Change 1>>
<< Start of Change 2>>
6
UL RTOA Measurement Time Requirements
6.1
General

The requirements described in clause 6 apply to UL RTOA timing measurements performed by LMU for UL positioning based on SRS signals and/or NPRACH transmitted by the UE, TS 36.214 [3]. The SRS and/or NPRACH signal transmissions used for UL RTOA measurements may be configured for other purpose than UL positioning, before or after the UL positioning session starts.

The LMU shall be able to perform UL RTOA measurements in all supported bands and meet the corresponding requirements in clause 6.2.
An LMU shall be capable to perform parallel UL RTOA measurements:

●
An LMU shall be capable to perform in parallel UL RTOA measurements for at least 32 UEs, and 

●
An LMU shall be capable to perform in parallel at least 16 UL RTOA measurements per uplink carrier frequency for different UEs, and

●
A multi-carrier capable LMU shall be able to perform in parallel UL RTOA measurements, on multiple carriers, where the carriers may belong to the same E-UTRA frequency band or to different E-UTRA frequency bands.

A CA-capable LMU shall be able to perform measurements for UEs configured with UL CA.

6.2
Requirements

For all measurements performed in parallel according to the LMU measurement capability requirements, the UL RTOA measurement accuracy shall be fulfilled according to the accuracy requirements as specified in clause 7.

The requirements for UL RTOA measurements for UE not configured with DRX are specified in clauses 6.2.1 and 6.2.2 for FDD and TDD, respectively. The requirements for UL RTOA measurements for NB-IOT UE are specified in clauses 6.2.5
A UE configured with DRX does not transmit instances of periodic SRS while not in Active Time state, TS 36.321 [4].

In this LTE release:

-
UL RTOA measurements may fail for the non NB-IOT UE when the UE is configured with DRX while the UL RTOA measurements are performed by LMUs.

-
UL RTOA measurement requirements for the non NB-IOT UE configured with DRX are not specified.

6.2.1
Requirements for FDD without DRX

The LMU shall be able to perform UL RTOA measurements in all supported FDD bands and meet the requirements in this clause.

The LMU shall be able to perform and report a UE's UL RTOA measurements, based in its SRS transmissions, within 
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 is the SRS periodicity in ms, according to the srsConfiguration IE received by the LMU from the E-SMLC via SLmAP [5];

-
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 is the number of SRS measurement occasions (depends on the applicable bandwidth);

-
n is the number of requested UL RTOA measurements per carrier;

-
N is the minimum number of UL RTOA measurements per uplink carrier frequency for different UEs that can be measured in parallel, and

-

[image: image5.wmf]D

=50 ms is a margin to account e.g. for the time necessary for sampling and processing.

An SRS measurement occasion is a subframe that may contain SRS, according to the srsConfiguration IE received by LMU from E-SMLC via SLmAP [5]. The UE may drop some SRSs transmissions (see clause 6.2.4).

The same required measurement time 
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 applies irrespective of whether parallel UL RTOA measurements are requested for a single frequency carrier, multiple frequency carriers, or multiple frequency bands.

For all measurements performed in parallel according to the LMU measurement capability requirements specified in clause 6.1 and the measurement requirements specified in clause 6.2, the UL RTOA measurement accuracy shall be fulfilled according to the accuracy requirements as specified in clause 7.

Note: Parameters
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, M and the applicable bandwidth are as specified in clause 7.

6.2.2
Requirements for TDD without DRX

The LMU shall be able to perform UL RTOA measurements in all supported TDD bands and meet the requirements in this clause.

The LMU shall be able to perform and report a UE's UL RTOA measurements, based on its SRS transmissions, within 
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ms. When the SRS periodicity 
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 is greater than 2 ms, the UL RTOA measurement requirements specified in clause 6.2.1 apply. For SRS periodicity 
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Where:

-
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 is the number of SRS measurement occasions (depends on the applicable bandwidth), 

-
NSP is the number of downlink to uplink switch points in a radio frame,

-
n is the number of requested UL RTOA measurements per carrier, 

-
N is the minimum number of UL RTOA measurements per uplink carrier frequency for different UEs that can be measured in parallel, and 

-
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= 50 ms is a margin to account e.g. for the time necessary for sampling and processing.

An SRS measurement occasion is a subframe that may contain SRS, according to the srsConfiguration IE received by LMU from E-SMLC via SLmAP [5]. The UE may drop some SRSs transmissions (see clause 6.2.4).

The same required measurement time 
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 applies irrespective of whether parallel UL RTOA measurements are requested for a single frequency carrier, multiple frequency carriers, or multiple frequency bands.

For all measurements performed in parallel according to the LMU measurement capability requirements specified in , 6.1 and the measurement requirements specified in clause 6.2, the UL RTOA measurement accuracy shall be fulfilled according to the accuracy requirements as specified in clause 7.

Note: Parameters
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, M and the applicable bandwidth are as specified in clause 7.

6.2.3
UL RTOA Measurements upon Receiving SRS Configuration Update

UE SRS configuration may change for one or more cells, or the set of cells with SRS configured for the UE may change during UL positioning.

Upon receiving an updated SRS configuration, the LMU shall continue the UL RTOA measurement for a cell and report the measurement, while meeting the requirements in Section 6, in the following two cases:

1.
The new SRS configuration for the cell is the same as the SRS configuration for this cell before receiving the SRS configuration update.

2.
The new SRS configuration for the cell is a superset of the SRS configuration for this cell received before the update, i.e. the updated SRS configuration comprises the SRS configuration before the update but may also have other SRS configured.

NOTE:
Requirements specified in , 6 corresponding to the SRS periodicity 
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 before the update apply in both cases above.

6.2.4
UL RTOA Measurements when Dropped SRS occurs

With or without DRX, dropped SRS may occur, e.g., due to measurement gaps, autonomous gaps, interruptions due to CA, and other channel transmissions. UL RTOA measurement performance may degrade when dropped SRS occur.
6.2.5
Requirements for NB-IOT UE
The LMU shall be able to perform and report a NB-IOT UE's UL RTOA measurements, based in its NPRACH transmissions, within 
[image: image18.wmf]NB_IOT

RTOA,

T

ms as given below:


[image: image19.wmf]ms

N

n

T

D

+

ú

ú

ù

ê

ê

é

×

=

NPRACH

NB_IOT

RTOA,

T

,

-
where 
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 is the NPRACH periodicity in ms, according to the NPRACH Configuration IE received by the LMU from the E-SMLC via SLmAP [5];

-
n is the number of requested UL RTOA measurements per carrier;

-
N is the minimum number of UL RTOA measurements per uplink carrier frequency for different UEs that can be measured in parallel, and

-
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=50 ms is a margin to account e.g. for the time necessary for sampling and processing.

The same required measurement time 
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 applies irrespective of whether parallel UL RTOA measurements are requested for a single frequency carrier, multiple frequency carriers, or multiple frequency bands.

For all measurements performed in parallel according to the LMU measurement capability requirements specified in clause 6.1 and the measurement requirements specified in clause 6.2, the UL RTOA measurement accuracy shall be fulfilled according to the accuracy requirements as specified in clause y.
6.3
Measurement Reporting Delay

The requirements in clause 6 assume that the UL RTOA measurement report is not delayed by other SLmAP signalling.

<< End of Change 2>>
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