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1. Introduction
RAN4 discussed the need for new gaps for RSTD measurement based on [1] but decided to postpone the discussion to Rel-15. 
Dense PRS configuration:

· Discuss need for new gaps for dense PRS configurations under Rel-15.
In RAN #77, WID for “Even further enhanced MTC for LTE” was revised to address the need for new measurement gap for dense PRS [2]. 
· New gaps for dense PRS configurations [RAN4 lead, RAN2]

· Evaluate and, if appropriate, specify new gaps taking into account periodicity and PRS occasion length of dense PRS configuration.

In this contribution, we provide our proposal for new RSTD measurement gap for eMTC UE. 
2. Enhancement for PRS configuration for eMTC OTDOA
In Rel-14, RAN1 introduced a few enhancements for PRS configuration to support OTDOA measurement of eMTC UE. First, period of PRS occasion was extended to include reduced periodicity as shown in table below. While legacy PRS configuration allows PRS periodicity of {160, 320, 640, 1280}subframes, enhanced configuration allows configuration of smaller periodicity of {5, 10, 20, 40, 80} subframe. 
Table 6.10.4.3-1: Positioning reference signal subframe configuration 
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	PRS subframe offset 
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	0 – 159
	160
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	160 – 479
	320
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	480 – 1119
	640
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	1120 – 2399
	1280
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	2400 – 2404
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	10
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	2415 – 2434
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	2435 – 2474
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	2475 – 2554
	80
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	2555-4095
	Reserved


Another enhancement is to allow larger number of PRS subframe, i.e., 
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. In legacy PRS configuration, 
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can be {1, 2, 4, 6} subframes but Rel-14 enhancement added {10, 20, 40, 80, 160} subframes. 
As elaborated in [1], UE cannot fully utilize PRS for RSTD measurement with legacy gap if periodicity of PRS occasion is one of {5, 10, 20} or 
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is one of {10, 20, 40, 80, 160}. 
Observation 1. With legacy gap, UE cannot fully utilize PRS for RSTD measurement if periodicity of PRS occasion is one of {5, 10, 20} or 
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is one of {10, 20, 40, 80, 160}. 

3. New gaps for RSTD measurement
When UE is requested to provide RSTD measurement and needs measurement gap for RSTD measurement, UE is supposed to send measurement gap request message to serving eNB. In this way, eNB can be informed that UE will tune away from serving cell or MPDCCH narrowband for RSTD measurement and thus is not available for MPDCCH/PDSCH monitoring/demodulation. When UE transmits measurement gap request message, UE is aware of PRS configuration for all cells for RSTD measurement. Therefore, it would be desirable to request measurement gap with {period, length} that aligns with PRS configuration. In that way, UE can fully utilize PRS transmission for RSTD measurement while there is no waste of scheduling opportunity due to unnecessary gap opening. 
Observation 2. When UE requests measurement gap for RSTD measurement, it would be desirable to request measurement gap with {period, length} that aligns with PRS configuration.

As elaborated in section 2, following periodicity and length are allowed for PRS configuration in Rel-14. 
· PRS occasion periodicity: {5, 10, 20, 40, 80, 160, 320, 640, 1280}
· PRS occasion length: {1, 2, 4, 6, 10, 20, 40, 80, 160}

Considering that UE needs to have 1ms interruption for tune away and tune back, we would like to propose following for RSTD measurement gap. For smaller PRS occasion length, it might be better to use 6ms gap length to be backward compatible. 
Proposal 1. Introduce RSTD measurement gap with configurable gap repetition period and length. 
· gap repetition period: {5, 10, 20, 40, 80, 160, 320, 640, 1280}

· gap length: {6, 8, 12, 22, 42, 82, 162}

4. Conclusion
In this contribution, we provided analysis on PRS configuration in Rel-14 and our proposal for new RSTD measurement gap for eMTC UE. 

Observation 1. With legacy gap, UE cannot fully utilize PRS for RSTD measurement if periodicity of PRS occasion is one of {5, 10, 20} or 
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is one of {10, 20, 40, 80, 160}. 

Observation 2. When UE requests measurement gap for RSTD measurement, it would be desirable to request measurement gap with {period, length} that aligns with PRS configuration.

Proposal 1. Introduce RSTD measurement gap with configurable gap periodicity and length. 

· gap repetition period: {5, 10, 20, 40, 80, 160, 320, 640, 1280}

· gap length: {6, 8, 12, 22, 42, 82, 162}
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