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1 Background
A bandwidth limited UE may require measurement gaps to perform intra-frequency RSTD measurements when the UE operation bandwidth does not contain all PRSs configured [1]. In case these measurements are configured via LPP the eNB is not aware that the UE requires these measurement gaps. 
In this contribution the RAN2 impact is evaluated further. 
2 Background

Bandwidth limited UE

When the UE operation bandwidth does not contain all PRS’s configured for the intra-frequency RSTD measurements the UE requires measurement gaps [1]. An feMTC may not require measurement gaps for intra-frequency RSTD measurements when the PRS’s are always available over the full channel bandwidth:
Assumption 1: The UE can determine the need for measurement gaps to perform intra-frequency RSTD measurements based on the LPP assistance data and its UE capability including RF capabilities.
Measurement gaps for inter-frequency RSTD measurements
In case the UE is configured via LPP to perform inter-frequency RSTD measurements, the eNB is not aware that the UE requires measurement gaps. The UE can request measurement gaps for inter-frequency RSTD measurement with the RRC Inter-frequency RSTD measurement indication procedure, see section 5.5.7 in 36.331. With the InterFreqRSTDMeasurementIndication message the UE can indicate the need for measurement gaps, i.e. to start and stop inter-frequency RSTD measurements. The UE can also indicate the frequencies it would like to measure RSTD and the “PRS offset” for that frequency. The PRS offset indicates an offset relative to the serving cell (subframe 0 of SFN=0 of the serving cell) where the UE can measure the PRS positioning occasions on the indicated frequency. Based on the information provided by the UE, the eNB can determine the proper measurement gap configuration, i.e. gapOffset for gap pattern #0. 
3 Discussion
Via LPP signalling the UE can be asked to perform intra-frequency RSTD measurements, inter-frequency RSTD measurements, or both. It is perhaps not so likely that the UE will be requested to only perform inter-frequency RSTD measurements. And it is perhaps not unlikely that the UE is requested to perform intra-frequency RSTD measurements only. Therefore it is proposed to introduce a new RRC message with which the UE can request gaps for intra-frequency RSTD measurements, i.e. to start and stop intra-frequency RSTD measurements:

Proposal 1: Introduce new IntraFreqRSTDMeasurementIndication message to request measurement gaps for intra-frequency RSTD measurements.
Furthermore it is proposed to extend the existing InterFreqRSTDMeasurementIndication message to indicate that the UE would like to perform intra-frequency RSTD measurements as well:
Proposal 2: Extend InterFreqRSTDMeasurementIndication message to enable the UE to request measurement gaps for both intra-frequency and inter-frequency RSTD measurements.

In NB-IoT longer PRS occasion periodicities and lengths are supported, and it would be beneficial for the eNB to know the PRS occasion periodicity and PRS length to determine a proper measurement gap configuration (e.g. offset):

Proposal 3: Introduce PRS occasion periodicity and PRS length in IntraFreqRSTDMeasurementIndication and InterFreqRSTDMeasurementIndication message.
A CR to 36.331 is provided for discussion and agreement.
4 Summary

RAN2 is kindly asked to discuss intra-frequency RSTD measurements: 

Proposal 1: Introduce new IntraFreqRSTDMeasurementIndication message to request measurement gaps for intra-frequency RSTD measurements.

Proposal 2: Extend InterFreqRSTDMeasurementIndication message to enable the UE to request measurement gaps for both intra-frequency and inter-frequency RSTD measurements.

Proposal 3: Introduce PRS occasion periodicity and PRS length in IntraFreqRSTDMeasurementIndication and InterFreqRSTDMeasurementIndication message.
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