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1 Introduction
For the measurement gap enhancement work item, the way forward indicates
	· Decision on new gap pattern is made in RAN4#81
· Non-uniform gap pattern
· Uniform gap pattern with MGRP>80ms


2 Discussion
A low density gap pattern has been discussed since release 12 hetnet work item. From our perspective, the use case is to measure carrier frequency/frequencies for offload purposes and as such it would be beneficial to define a gap pattern for background search purposes which can be left running more or less continuously, at least in circumstances where offload could be expected. The alternative from the network perspective is to start and stop measurements from time to time (for instance periodically) so that the UE can make offloading measurements without having continuous gaps running.

From this perspective, the main attributes which we would expect include
· Substantially reduced gap density <1%

· A resulting significantly lower performance level than existing gap patterns

The impact of the gaps could be further reduced with per CC configuration, for example with 2DL CA if gaps are only necessary one of the 2CC, the gap impact is overall half of the impact for a per UE configuration.
The main discussion in RAN4 has been about whether this gap pattern would be uniform or non uniform. The intention of the burst gap pattern is to be more “friendly” from an AGC perspective, so the UE is able to determine an AGC setting for instance in the first gap of the burst and the AGC setting will remain useful for the remainder of the burst.

Considering the criteria to have <1% gap density (it is perhaps reasonable to target 99% schedulability from a gap perspective if wanting minimum impact), this could be achieved by a uniform gap pattern with MGRP=640ms, gap length=6ms or a non uniform pattern with LMGRP=5120ms, MGRP=80ms and gap length=6ms or LMGRP=10240ms, MGRP=40ms and gap length = 6ms if we assume that the duration of the burst of gaps is 480ms (one measurement period). Since performance is not the driving criteria for this use case, it is technically difficult to come up with some criteria on which the decision between uniform and non uniform gap pattern would be made. As well as performance for a given gap density, other evaluation criteria would be eNB and UE implementation complexity. Performance is not completely unimportant (the chosen gap pattern needs to be sufficient to allow offload cells to be reported) but is not a driver for the anticipated use case (if performance needs to be optimised then it is natural to use the existing 40ms gap pattern).
Proposal : RAN4 should discuss new gap patterns which provide <1% gap density (in single carrier or per UE configurations) such that it could be left running for long periods of time in offload scenarios.
3 Conclusions

In this contribution we discuss the use case for a low density gap pattern. There has been technical discussion about the relative merits of uniform or non uniform gap patterns. In our view, RAN4 should discuss target gap density and use case and then select technical solutions which can satisfy the use cases.
From our perspective, the use case is to measure carrier frequency/frequencies for offload purposes and as such it would be beneficial to define a gap pattern for background search purposes which can be left running more or less continuously, at least in circumstances where offload could be expected. The alternative from the network perspective is to start and stop measurements from time to time (for instance periodically) so that the UE can make offloading measurements without having continuous gaps running.

From this perspective, the main attributes which we would expect include

· Substantially reduced gap density <1%

· A resulting significantly lower performance level than existing gap patterns

Proposal : RAN4 should discuss new gap patterns which provide <1% gap density (in single carrier or per UE configurations) such that it could be left running for long periods of time in offload scenarios.
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