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1 Introduction

During RAN2#77 in Dresden, the stage 2 CR[1] for 3GPP TS 36.305[2] for uplink positioning in LTE was technically endorsed.  RAN2 has requested that RAN1 review and provide feedback on the list of channel parameters required by the LMU to obtain a UL RTOA measurement. These parameters have to be communicated from the eNB to  the E-SMLC (over LPPa interface) and later from the E-SMLC to the LMUs (via SLm interface).
In this contribution we review the required channel parameters in order to perform UTDOA positioning.

2 SRS Configuration Information

In order to obtain the UL RTOA measurement [5], each LMU cooperating in a UTDOA positioning session has to be able to reconstruct the uplink reference sounding signal as transmitted by the UE. An LMU site (collocated with serving eNB or neighbour eNB) has to reconstruct all uplink SRS transmissions and correlate them with collected RF signals at the LMU site to calculate the relative time of arrival.

In order to reconstruct the SRS signal, the LMU would need to know:

1)  “SoundingRS-UL-Config” IE  from 36.331  that eNB provided to target UE

2) “PUSCH-ConfigCommon” IE from 36.331 that eNB provided to target UE

3) General UE identifier  and LTE System configuration 
All the parameters are already available in the eNB (no new parameters).
2.1 SRS Configuration Information

Tables 1 and 2 below (from 36.331 [4]) include all the higher layer SRS + PUSCH common (dedicated + reference signal) parameters provided to UE to transmit SRS. As the LMU has to reconstruct the same signal, it is essential to configure the LMUs with exactly the same tables as in TS 36.331[4].

	SoundingRS-UL-Config field descriptions

	ackNackSRS-SimultaneousTransmission

Parameter: Simultaneous-AN-and-SRS, see TS 36.213 [23, 8.2]. For SCells this field is not applicable and the UE shall ignore the value.

	cyclicShift, cyclicShiftAp

Parameter: n_SRS for periodic and aperiodic sounding reference signal transmission respectively. See TS 36.211 [21, 5.5.3.1], where cs0 corresponds to 0 etc.

	Duration

Parameter: Duration for periodic sounding reference signal transmission. See TS 36.213 [21, 8.2]. FALSE corresponds to “single” and value TRUE to “indefinite”.

	freqDomainPosition, freqDomainPositionAp
Parameter: 
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 for periodic and aperiodic sounding reference signal transmission respectively, see TS 36.211 [21, 5.5.3.2].

	srs-AntennaPort, srs-AntennaPortAp

Indicates the number of antenna ports used for periodic and aperiodic sounding reference signal transmission respectively, see TS 36.211 [21, 5.5.3]. UE shall release srs-AntennaPort if SoundingRS-UL-ConfigDedicated is released.

	Srs-Bandwidth, srs-BandwidthAp

Parameter: 
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 for periodic and aperiodic sounding reference signal transmission respectively, see TS 36.211 [21, tables 5.5.3.2-1, 5.5.3.2-2, 5.5.3.2-3 and 5.5.3.2-4].

	Srs-BandwidthConfig

Parameter: SRS Bandwidth Configuration. See TS 36.211, [21, table 5.5.3.2-1, 5.5.3.2-2, 5.5.3.2-3 and 5.5.3.2-4]. Actual configuration depends on UL bandwidth. Bw0 corresponds to value 0, bw1 to value 1 and so on.

	Srs-ConfigApDCI-Format0 / srs-ConfigApDCI-Format1a2b2c / srs-ConfigApDCI-Format4

Parameters indicate the resource configurations for aperiodic sounding reference signal transmissions triggered by DCI formats 0, 1A, 2B, 2C, 4. See TS 36.213 [23, 8.2].

	srs-ConfigIndex, srs-ConfigIndexAp
Parameter: ISRS for periodic and aperiodic sounding reference signal transmission respectively. See TS 36.213 [23, table 8.2-1 and table 8.2-2] for periodic and TS 36.213 [23, table 8.2-4 and table 8.2-5] for aperiodic SRS transmission.

	Srs-HoppingBandwidth

Parameter: SRS hopping bandwidth 
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 for periodic sounding reference signal transmission, see TS 36.211 [21, 5.5.3.2] where hbw0 corresponds to value 0, hbw1 to value 1 and so on.

	Srs-MaxUpPts

Parameter: srsMaxUpPts, see TS 36.211 [21, 5.5.3.2]. If this field is present, reconfiguration of 
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 applies for UpPts, otherwise reconfiguration does not apply.

	Srs-SubframeConfig

Parameter: SRS SubframeConfiguration. See TS 36.211, [21, table 5.5.3.3-1] applies for FDD whereas TS 36.211, [21, table 5.5.3.3-2] applies for TDD. Sc0 corresponds to value 0, sc1 to value 1 and so on.

	transmissionComb, transmissionCombAp

Parameter: 
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 for periodic and aperiodic sounding reference signal transmission respectively, see TS 36.211 [21, 5.5.3.2].


Table 1: Sounding_RS_UL_Config

	PUSCH-ConfigCommon field descriptions

	cyclicShift

Parameters: cyclicShift, see TS 36.211 [21, Table 5.5.2.1.1-2].

	groupAssignmentPUSCH

Parameter: (SS See TS 36.211 [21, 5.5.1.3].

	groupHoppingEnabled

Parameter: Group-hopping-enabled, see TS 36.211 [21, 5.5.1.3].

	groupHoppingDisabled

Parameter: Disable-sequence-group-hopping, see TS 36.211 [21, 5.5.1.3].

	sequenceHoppingEnabled

Parameter: Sequence-hopping-enabled, see TS 36.211 [21, 5.5.1.4].


Table 2: PUSCH-ConfigCommon

2.2 General UE Configuration Information

In addition, the following parameters (not directly related to SRS) are required in order to support UTDOA positioning (identify UE, collect RF data and IFFT):

	Parameters
	Description

	C-RNTI of target UE

Serving eNB eCGI, PCI
UL-EARFCN 

Cyclic prefix Config
ul-Bandwidth 
	Cell Radio Network Temporary Identifier

eCGI, PCI

ARFCN-ValueEUTRA in [4]
UL-CyclicPrefixLength in [3, 5.2.1]

Transmission bandwidth configuration; N_UL_RB in [3, 5.2.1]


Table 3: General Uplink Positioning Parameters
3 Summary

In this contribution we summarize the channel parameters required to obtain UL RTOA measurements.  These parameters must be communicated from the eNB to eSMLC. Then the eSMLC has to forward these parameters to LMUs (together with any additional information associated with LMU or already available at the eSMLC). For example, the eSMLC can indicate to UE the number of SRS transmission, the LMU antenna ports to use to obtain timing measurements.

Proposal 1: The eNB will provide to the E-SMLC, at a minimum, the parameters included in tables 1,2 and 3 above for obtaining UL RTOA measurements. It is possible that other parameters are required to handle cases where the eNB was not able to allocate all the periodic SRS transmissions, but that is assumed to be handled by RAN3 or RAN2.

Proposal 2: The E-SMLC can also provide to the LMUs the information in tables 1,2 and 3, as well as the number of SRS transmissions and an indication if any SRS transmissions were dropped.
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