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1 Background
The work item objectives for positioning for feMTC are to introduce RAN4 requirements for E-CID and OTDOA, and to consider potential improvements for OTDOA in RAN1 [1]:

Positioning [RAN4, RAN1]

· E-CID: RSRP/RSRQ measurement

· E-CID: UE Rx-Tx time difference measurement

· OTDOA: core requirements

· OTDOA: consider improvements of accuracy, UE complexity and power consumption

There is no specific RAN2 objective, except for handling the signaling aspects of the RAN1 improvements (configuration and capability). 

RAN1 informed RAN2 about the OTDOA agreements [2]:
· Configuration of multiple PRS configurations
· More frequent PRS transmissions
· PRS frequency hopping

And about the new UE capability signaling for OTDOA to the E-SMCL using LPP [2]:

· Maximal PRS bandwidth for RSTD measurement

· PRS-frequency-hopping-based RSTD measurement
The RAN1 agreements for OTDOA for feMTC are listed in Annex A.

RAN1 also agreed on the LPP parameters for the capability and configuration signaling for OTDOA [3]. See Annex B for the list of LPP parameters.
RAN2 did not discuss positioning for feMTC [4], but made positioning agreements for NB-IoT.
RAN4#81 has discussed the RSTD simulation results (OTDOA) to decide on the measurement reporting delay with CEmodeA and CEmodeB. Furthermore RAN4#81 has discussed the UE Rx-Tx time difference measurements and indicated to RAN1 that due to HD-FDD in feMTC the downlink reception and uplink transmission may not be always possible in the same radio frame #i [5]. 
In this contribution the potential impact of E-CID and OTDOA positioning on RRC signaling is evaluated. The impact on LPP signaling is not evaluated in this contribution. 
2 Discussion
E-CID

The LPP signalling for E-CID positioning is depicted below: 
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The existing LPP signalling framework can be re-used for the E-CID support in feMTC. 

The LPPa/RRC signalling for E-CID is depicted below: 
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The existing LPPa/RRC signalling framework can be re-used for the E-CID support in feMTC. 

Proposal 1: The LPP and LPPa/RRC signalling framework for E-CID positioning is re-used in feMTC
OTDOA

For OTDOA also the LPP/RRC signalling framework can be re-used: 
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Changes to capability and configuration signalling via LPP for OTDOA are not discussed in this contribution.
The RAN1 OTDOA enhancements do not impact the InterFreqRSTDMeasurementIndication message to request measurement gaps from the eNB based on the CellInfo in the assistance data signaled via LPP:
· rstd-InterFreqIndication (start/stop)

· RSTD-InterFreqInfoList[1..3] (carrierFreq, measPRS-Offset)

Proposal 2: The InterFreqRSTDMeasurementIndication message is used to request measurement gaps for inter-frequency RSTD measurements in feMTC 
3 Summary

RAN2 is kindly asked to discuss impact of E-CID and OTDOA positioning on RRC signaling in feMTC: 

Proposal 1: The LPP and LPPa/RRC signalling framework for E-CID positioning is re-used in feMTC
Proposal 2: The InterFreqRSTDMeasurementIndication message is used to request measurement gaps for inter-frequency RSTD measurements in feMTC 
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5 Annex A: RAN1#87 agreements feMTC positioning
On configuration of multiple PRS configurations:

	Agreement:
· PRS bandwidths include {1.4, 3, 5, 10, 15, 20} MHz

· No change w.r.t. legacy LTE PRS bandwidths

· One cell can transmit multiple PRS time-frequency configurations with possibly up to [3] different PRS bandwidths

· Configuration information multiple PRS time-frequency configurations with possibly up to [3] different PRS bandwidths per cell can be signaled to the UE, each information associated with a set of configuration parameters including PRS configuration index, number of PRS subframes per occasion, muting pattern, and new optional parameters


On more frequent PRS transmissions:

	Agreement:
· Supported legacy PRS periodicities are {160, 320, 640, 1280} subframes that are jointly signaled with starting subframe offsets in PRS configuration indices

· No change w.r.t. legacy LTE PRS indices

· Supported number of PRS subframes per PRS occasion are {1, 2, 4, 6, 10, 20, 40, 80, 160} subframes

· Reuse LTE PRS muting mechanism with a bit string of {2, 4, 8, 16} bits, with each bit applied to one legacy PRS period

· No change w.r.t. legacy LTE PRS muting pattern

· Add additional configuration parameters to support more frequent PRS transmissions and PRS frequency hopping
· To support more frequent PRS transmission in time, add the following parameters to support multiple PRS occasions in a legacy PRS period

· PRS occasion interval in a PRS period: {10, 20, 40, 80} subframes

· If this is not configured, there is only one PRS occasion in a legacy PRS period.


On PRS frequency hopping:

	Agreement:
· If activated, PRS frequency hopping is configured with the following parameters (similar to Rel-13 eMTC FH):

· Number of bands for frequency hopping X: {2, 4}

· The first band is in the center

· The positions of the remaining X-1 bands:

· The starting position of each of X-1 bands is indicated separately: narrowband {0,1,…,max-1}


On UE capability signaling:

	Agreement:

· Signalling is provided for the UE to indicate the capability information below for OTDOA positioning to the E-SMLC in LPP

· Maximal PRS bandwidth for RSTD measurement

· PRS-frequency-hopping-based RSTD measurement


6 Annex B: OTDOA related LPP parameters
	Capability or configuration
	RAN1 specification
	Parameter name in specification
	New?
	Description
	Value range
	UE specific?
	Specification

	Capability
	36.213
	ce-otdoa-Enhancement
	New parameter
	Support for OTDOA enhancements
	Supported, Not supported
	UE specific
	36.355

	Capability
	36.213
	ce-otdoa-MaxPrsBandwidth
	New parameter
	Max supported PRS signal bandwidth
	{1.4, 5, 20} MHz
	UE specific
	36.355

	Capability
	36.213
	ce-otdoa-PrsFrequencyHopping
	New parameter
	Support for PRS frequency hopping
	Supported, Not supported
	UE specific
	36.355

	Configuration
	36.211
	 
	Updated parameter
	PRS configurations
	 
	UE specific
	36.355

	Configuration
	36.211
	 
	New parameter
	Enhanced number of PRS subframes per period
	{10, 20, 40, 80, 160} subframes
	UE specific
	36.355

	Configuration
	36.211
	 
	New parameter
	Reduced PRS occasion period
	{10, 20, 40, 80} subframes
	UE specific
	36.355

	Configuration
	36.211
	 
	New parameter
	PRS frequency hopping configuration
	1 = no hopping,
2 = between 2 narrowbands,
4 = between 4 narrowbands
	UE specific
	36.355

	Configuration
	36.211
	 
	New parameter
	Narrowbands for PRS frequency hopping
	1 or 3 values with range 0, 1, …, maxAvailNarrowBands-1
	UE specific
	36.355
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