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1 Introduction
During RAN1#87 it was agreed to introduce positioning support based on OTDOA for further enhanced MTC. The agreements are summarized in an LS from RAN1#87 to RAN2 [1], see Annex A below for details, and the higher layer parameters are provided in an LS from RAN1#87 to RAN2 [2]. The corresponding signalling changes needed to accommodate the agreements are presented in the CR for 36.355 [3]. 
This discussion paper provides some clarifications for the CR text proposals. 
2 Text Proposal Motivations
2.1 Clause 3.2

The abbreviations BL (Bandwidth reduced limited complexity) and CE (coverage enhancement) are introduced.

2.2 Clause 6.5.1 – Positioning Method IEs, OTDOA Positioning

2.2.1 Clause 6.5.1.2
- OTDOA Assistance Data Elements

The detailed RAN1 agreements includes the support for up to three PRS configurations, where each PRS configuration are associated to a set of parameters. The agreement stems from the agreed way forward document [4] where an example set of PRS configurations are illustrated by the Figure 1.
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Figure 1. Example set of PRS configurations

The reasonable representation of the PRS configurations is to use the same PRS configuration index, same PRS ID and same muting pattern, implying that all PRS configurations align with the same overall PRS period and subframe offset. The number of subframes in a PRS occasion may vary between PRS configurations, but the first PRS subframe is aligned. In addition it is possible to have additional CE PRS occasions within the PRS period, separated by the CE PRS period.
Proposal 1: The PRS configuration index, the PRS muting pattern and the PRS ID are shared between the PRS configurations.
Given the possibility of additional CE PRS occasions every CE PRS period, it is not possible to configure these PRS configurations with all possible PRSs that has been introduced for PRS-based TBS. Therefore, it is reasonable to introduce a new information element, cePRS-Info.

Proposal 2: Introduce a new IE cePRS-Info to represent the up to three PRS configurations agreed in RAN1.
The other parameters are specific per PRS configuration, including the PRS bandwidth, number of PRS subframes per occasion, CE PRS period for the optional additional CE PRS occasions, and CE PRS frequency hopping. In order to separate the different CE PRS configurations, it is proposed to introduce a CE PRS Configuration identifier, cePrsConfigID-r14.

 Proposal 3: Introduce a CE PRS Configuration identifier.
2.2.2 Clause 6.5.1.5 - OTDOA Location Information Elements

The Signal Measurement Information IE can be used also for reporting of Reference Signal Time Difference (RSTD) based on the CE PRS Configurations. Given that the target device can be configured with multiple CE PRS configurations, it is relevant for the location server to be aware of which out of the configured CE PRS Configurations the UE really used for the RSTD estimation. Therefore, we propose to include a field with a list of the used PRS configurations, including also the legacy LTE PRS, e.g. configured via the PRS-Info, the CE PRS configurations configured via the cePRS-Info, and the NB-IoT PRS configuration, configured via nbPRS-Info. If this field is missing, then the UE is assumed to have utilized all configured PRS configurations.

Proposal 4: The target device reports the used PRS configurations in case less than all PRS configurations have been used.

2.2.3 Clause 6.5.1.7 - OTDOA Capability Information
Given the introduced new CE PRS configurations, there is a need to introduce capability handling. The following capabilities are needed:

· cePrsConfig – if supported, the target device supports additional CE PRS occasions within the PRS period, separated by the CE PRS period, an additional number of subframes per PRS occasion, and up to three different PRS configurations.
· supportedPrsBandwidth – widest supported PRS bandwidth
· cePrsFrequencyHopping – if supported, the target device supports CE PRS frequency hopping
Proposal 5: Introduce the capabilities cePrsConfig, supportedPrsBandwidth, cePrsFrequencyHopping to indicate support for the CE PRS Configurations.
2.2.4 Clause 6.5.1.9 - OTDOA Error Elements
The target device should also indicate if it was unable to measure some of the configured CE PRS configurations. The proposed OTDOA target device error cause is unableToMeasureSomePrsConfigurations.

Proposal 6: Introduce an OTDOA target device error cause unableToMeasureSomePrsConfigurations to represent when the device is unable to measure all configured CE PRS Configurations.

3 Conclusions
The higher layer parameters for feMTC OTDOA provided by RAN1 have been translated into LPP information elements and fields in the LPP CR [3]. This discussion paper has provided some motivations for the proposed CR. In particular, we have the following proposals:

Proposal 1: The PRS configuration index, the PRS muting pattern and the PRS ID are shared between the PRS configurations.
Proposal 2: Introduce a new IE cePRS-Info to represent the up to three PRS configurations agreed in RAN1.
Proposal 3: Introduce a CE PRS Configuration identifier.
Proposal 4: The target device reports the used PRS configurations in case less than all PRS configurations have been used.

Proposal 5: Introduce the capabilities cePrsConfig, supportedPrsBandwidth, cePrsFrequencyHopping to indicate support for the CE PRS Configurations.
 Proposal 6: Introduce an OTDOA target device error cause unableToMeasureSomePrsConfigurations to represent when the device is unable to measure all configured CE PRS Configurations.
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5 Annex A: RAN1#87 agreements for feMTC OTDOA [1]
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
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