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1 Introduction
In previous meetings there has been discussion of lower density gap patterns for measurement gap enhancement. In the way forward from RAN4#79, the only agreement is

	· It is FFS whether new gap configurations are introduced (uniform and/or non uniform)


In this contribution we discuss further aspects of lower gap density gap patterns.
2 Discussion

We begin by noting that lower density gap patterns are not an essential part of any of the WI objectives, and were not extensively discussed during the study item phase. In the work item, two ideas have been discussed either a uniform gap pattern with a gap periodicity for which the SFN periodicity is an integer multiple, or a burst (non-uniform) pattern of gaps.
For the uniform gap pattern, 160ms and 320ms gap patterns could be feasible considering the need for the gap pattern to be a multiple of the frame rate (10ms) and also the SFN periodicity to be a multiple of the gap pattern periodicity (64x160ms=32x320ms=10.24s). Larger than 320ms periodicity gaps are likely to be problematic for practical implementation due to AGC issues. This means that the practical gap patterns could be 50% or 25% of the density of gap pattern 1, and in absolute terms the gap densities are
	MGRP
	Density

	40ms
	15%

	80ms
	7.5%

	160ms
	3.75%

	320ms
	1.875%


The alternative non uniform pattern which has been discussed is shown in figure 1
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Figure 1 : Burst gap pattern

Regarding the parameter settings which could be considered

Tburst : Effectively, this should determine the typical delay, before a cell is detected and starts to be monitored by the UE.. Since the LTE system frame number has 10.24s periodicity, it implies that the longest Tburst is also 10.24s.
Tgap : Since existing gap patterns are designed to ensure that the UE can receive both PSS and SSS during a single gap occurrence, it is proposed that in the burst gap pattern similar principles are applied and Tgap = 6ms.

MGRP : To maximise reuse of existing measurement implementations, it would seem desirable to use the existing MGRP configurations, ie 40ms and/or 80ms.

Ngap : We believe that further evaluation in RAN4 would be beneficial to study further the number of gaps per burst. Some initial consideration is that it would seem desirable to be able to detect a cell and also make RSRP/RSRQ measurements within one burst, at least in good SNR, eg Es/Iot>-3dB. For example, to allow for 2 PSS/SSS detection attempts and 5 measurement sampling opportunities for detected cells would give Ngap ≈ 7 gaps. 
The intention of the burst gap pattern is to go to a very low density of gaps for “background” type measurements and eg a burst of Ngap=7 x 6ms gaps every 10.24s would correspond to a gap density of 0.41%.
Our main interest in this work is to go to very low gap density (and corresponding relaxed measurement performance) eg for offloading when there is still good coverage on the serving frequency layer. This would correspond to a “background” type of cell search pattern which has such low density that it can be left running for long periods of time. From this point of view, our preference is to evaluate non uniform patterns if they can provide very low gap density. If very low gap density is not feasible then we are not convinced that there is benefit to introducing eg 160ms gap patterns, especially if this corresponds to an optional UE feature, for which support may not be widespread. 
We also consider that neither uniform or non-uniform gap configurations are needed to fulfil the objectives of the WI. Since either option would correspond to significant additional work to understand and specify the requirements, we propose

Proposal 1 : New gap configurations are not introduced (uniform and/or non uniform) unless the work can target gap density below 1%
3 Conclusions

In this contribution we discuss new gap configurations with lower density for offload purposes. We consider that neither uniform or non-uniform gap configurations are needed to fulfil the objectives of the WI. Since either option would correspond to significant additional work to understand and specify the requirements, we propose

Proposal 1 : New gap configurations are not introduced (uniform and/or non uniform) unless the work can target gap density below 1%
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