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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
During online discussions at RAN4#76bis on the Measurement Gap Enhancement SI it was raised that so called burst gaps had not been described in sufficient detail for the group to decide whether it can be a candidate for the SI. Burst gaps have been proposed both by Ericsson [1] and Huawei [2] although by the latter it was denoted as periodic gap suspension. 
In this contribution we provide some more information on burst gaps.
Burst gaps
Background
Burst gaps have been proposed as a means for allowing the UE to monitor HetNet carriers for potential offloading when such carrier is not needed for the mobility function. The measurements can be carried out at lower priority and with relaxed requirements on cell detection time hence when there are no inter-frequency carriers to measure for supporting the mobility function, regular measurement gaps will impact the scheduling opportunities of the UE unnecessarily hard with gaps every 40 or 80ms. 
The idea with burst gaps is to reuse as much as possible from existing measurement gap configurations. Hence gaps in a burst are repeated every 40 or 80ms, by which existing timing budgets in UE implementations can be reused, i.e., the gaps do not result in additional complexity for the physical layer processing, and can be introduced with minor software updates for the physical layer control software besides updates for a new measurement configuration that can carry a burst gap configuration.
The rationale for having a burst of gaps rather than simply defining measurement gaps with sparser periodicity is that it has been identified in regular inter-frequency measurements for UEs of earlier releases that when the UE has been away from the target carrier for some while (e.g. longer than 200ms, but depending on mobility state and radio environment) it has to do a gain search (AGC functionality) before it can receive radio samples. The issue is that the target carrier may have an unknown MBSFN configuration, by which the UE only can assume enough CRSs to do a gain search in subframes 0, 4, 5 and 9 in case of FDD. The reason for using CRSs is that the load condition of the target cell at the time the gain search is carried out is unknown; if adjusting the gain based on an empty OFDM symbol the received samples will be saturated. The gain search generally requires signal strength measurements over a few OFDM symbols with CRSs with adjustment of the analog gain used in the LNA between each such measurement; increase the gain if not sufficiently strong signal is received, reduce the gain when the received signal is saturated. Particularly, in the Ericsson M7450 series inter-frequency measurements on LTE carriers were always carried out in such manner that the same carrier was measured in a pair of adjacent measurement gaps. The reason is that the gain search consumes some of the OFDM symbols that carry CRS whereby they cannot be used for RSRP and RSRQ measurements. By visiting each carrier in a pair of adjacent measurement gaps one could limit the overhead caused by gain search, since if less than say 200ms between measurement occasions one could start using the measurement gap immediately by applying the gain that resulted from the previous measurement gap.



Definition
The burst gaps are based on a measurement gap configuration where additionally three parameters are added (either as parameters in the measurement configuration, or hardcoded under a new measurement gap configuration; this can be discussed during a potential WI phase):
· Burst pattern repetition period, e.g. in multiples of the fundamental measurement gap period (40 or 80ms).
· Burst pattern offset, specifying the start of a pattern relative to the system frame number of the PCell.
· Burst length, e.g. a number indicating the number of measurement gaps in a burst
The configuration of burst gaps can be aligned e.g. with long and short DRX cycles to allow a balanced performance also when the UE is alternating between DRX and non-DRX (ON duration and when the inactivity timer is running).



[bookmark: _Ref434876640]Figure 1: Illustration of burst gaps and alignment with long and short DRX cycles. Here the burst pattern repetition period is 320ms (8•40ms) and the burst pattern length is 3.

An example of a burst pattern is provided in Figure 1 for a fundamental MGRP of 40ms, a burst pattern repetition period of 8 MGRPs, and a burst pattern length of 3 gaps


Conclusion
[bookmark: _GoBack]We have provided information on burst gaps and hope that the group can decide whether burst gaps would be an alternative for the Measurement gap pattern enhancement SI. 
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