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1. Introduction

Dense PRS configuration was introduced in R14 for FeMTC RSTD measurement. However it is not entirely finished in RAN4 under R14. As per R15 eFeMTC positioning, a new objective has been added to further address the remaining issues in RAN4.

Under the scope of eFeMTC RSTD measurement, both intra- and inter- frequency measurement may need gaps to perform measurement outside the data narrow band. Further, as dense PRS configuration is introduced, new gap patterns for RSTD measurement may be needed in order to achieve alignment with PRS configuration.

In the previous RAN4 meeting, progress has been made on the new gaps for dense PRS configuration as copied below,

	· More than one new measurement gap pattern are introduced to support dense PRS
· FFS wether the same gap patterns can be used for both FDD and TDD
· The new measurement gap patterns are specified in 36.133
· Gap pattern ID is signalled to the UE
· New measurement gap patterns are characterized by:
· MGL > 6
· MGL not longer than the number of PRS subframes needed to meet RSTD requirements + 2 subframes for switching
· MGL/MGRP < X, X is TBD
· UE may indicate a preferred measurement gap pattern ID
· A measurement gap pattern with a longer MGL may be indicated for CEModeB and a shorter MGL for CEModeA
· RAN4 to discuss and specify applicable requirements also for UE configured with both a measurement gap pattern for RRM measurements and a new measurement gap pattern for RSTD measurements
· RAN4 to discuss the impact of new measurement gap patterns on RLM


In this contribution, we share discussions on the new gaps for dense PRS configuration under the scope of R15 eFeMTC RSTD measurement.

2. Discussion
2.1. Dense PRS configurations and procedures
Dense PRS configurations and procedures had been introduced in R14 FeMTC, where an R14 UE can report the capability of densePrsConfig indicating that it can make RSTD measurements with the dense PRS configuration. It means that the PRS subframes can be configured with a set of new periodicities such as 5, 10, 20, 40 and 80ms, and the PRS occasions can be configured with up to 160 consecutive subframes. The above configurations had been captured in TS36.211.
Meanwhile, BL/CE UEs can request gaps for either intra- or inter- frequency RSTD measurements by sending InterFreqRSTDMeasurementIndication as captured in TS36.331. Although the name of the message can be a bit of confusing, it applies to intra- frequency RSTD measurement gap request because both intra- and inter- frequency RSTD measurement may need gaps. RSTD gaps are needed when the measurement is configured on a different narrow band than the one where the UE receives its data, no matter whether the measurement is for intra- or inter- frequency.
Proposal 1: With dense PRS configurations, UE requests gaps to do inter- frequency RSTD measurement and UE also may request gaps to do intra- frequency RSTD measurement.
2.2. New gaps for dense PRS configurations
As per RAN4 knowledge, LTE measurement gaps has only two periodicity values such as 40 and 80ms. We can observe that compared to the dense PRS configurations, 40 and 80ms gaps are insufficient when the network configures 20ms or shorter PRS periodicity. Under such circumstances, adding new gap patterns for RSTD measurement is necessary.
Upon receiving the measurement configuration for RSTD, UE behaviors should be discussed under the below conditions,
· UE has already been configured for non-positioning measurement with gaps

· Frequency hopping is needed or not for intra- frequency RSTD measurement

Specifically, when the UE has already been configured with non-positioning measurement, UE should be able to suspend or delay one of either kinds of measurement upon RSTD measurement configuration. Under such circumstance, RSTD measurement with new gaps can cause additional delay to either the original measurement or the RSTD measurement or both from the RAN4 perspective. 
For intra- frequency RSTD measurements, whether gap is needed depends on whether the measurement needs frequency hopping or not. The UE should report to the eNB whether it needs gap for intra-frequency RSTD measurement or not. Together with reporting to the eNB about whether the UE needs gaps for RSTD measurements, the UE may also need to report the patterns of the expecting gaps.

As per the above analysis, signaling for such operations should be added to ensure fair performance of RSTD measurements.

Proposal 2: Upon receiving RSTD measurement configuration, UE reports to the eNB whether it needs gaps and the proper gap pattern if needed for RSTD measurement.
Thus we should discuss the UE behaviors related and in what kind the signaling should be used to address the above issues.

Proposal 3: Upon receiving RSTD measurement configuration, UE should suspend or delay RRM measurement report.

2.3. Impact on RLM
If we introduce new gap patterns whose MGL exceeds 10ms, we should consider to enhance the RLM requirements since the current RLM requirements require the UE to perform RLM at least once every radio frame. Additionally, given that the long gap for dense PRS may occupy a large portion of the required 400ms or 200ms for Qout and Qin evaluation, RAN4 should discuss whether it is better for us to enhance the radio link monitoring requirements thoroughly for eFeMTC.
Proposal 4: Enhance RLM requirement as long as new gaps for dense PRS configuration are introduced.

3. Conclusion
In this contribution, we share discussions on the new gaps for dense PRS configuration under the scope of R15 eFeMTC RSTD measurement.

Proposal 1: With dense PRS configurations, UE requests gaps to do inter- frequency RSTD measurement and UE also may request gaps to do intra- frequency RSTD measurement.

Proposal 2: Upon receiving RSTD measurement configuration, UE reports to the eNB whether it needs gaps and the proper gap pattern if needed for RSTD measurement.

Proposal 3: Upon receiving RSTD measurement configuration, UE should suspend or delay RRM measurement report.

Proposal 4: Enhance RLM requirement as long as new gaps for dense PRS configuration are introduced.
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