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1. Introduction

Measurements are classified as gap assisted or non gap assisted, depending on whether the UE needs transmission/reception gaps to perform the relevant measurements. But how the gaps will be controlled still needs to be defined. This document intends to discuss one such aspect of gap control: gap scheduling. This contribution tries to answer who controls the gap switching and how often the gap pattern should be allowed to be ‘interrupted’. We also intend to discuss what these factors could be and what signaling should be used to achieve the same.
2. Discussion: UE or Network
We support the model in which the Gap pattern is initially assigned to the UE at the start of each Gap assisted measurement [1] .Once started, we would like to have flexibility with Gaps switching so that we can switch on and off the gaps whenever required like based on CQI of the current intra cell or for HARQ retransmissions or for outstanding traffic. So, it looks important that there be a flexibility to switch off and on the Gap pattern.
Network is always in control of configuring the gap pattern. If we agree that we need an on-off mechanism to use the gaps, the next question would be who (UE or the network) should decide to on-off the gaps. A UE perhaps looks the best candidate to switch on-off the gaps; as the gap (thereby the inter measurements) requirement is based on CQI reporting threshold. If these thresholds are preconfigured then a UE is in a good position to decide on the use the gap pattern and can therefore send the CQI report to the network and switch the gaps off when the intra quality gets better. This is inline with thinking that inter measurements are carried based on intra-cell quality measurements.
However, if there are other additional factors which affect the gap switching like HARQ retransmission, outstanding buffer etc. then a network on-off control looks important. 

Therefore we propose RAN2 to discuss whether a CQI based UE control is sufficient or we need the network to control the gaps on-off mechanism.
3. Control Signaling
If we decide that network needs to control the gap on-off mechanism, we should next discuss the control signaling for achieving the same. Ericsson proposes [1] that the gap switching is done on per gap basis. The problem in this case is that such interruptions (switching off and on) will go against the basic purpose of Gap Design. A Gap is designed based on the fact that the time provided by the pattern to measure all the cells on the other frequency (same or different RAT) should be sufficient and the worst time to measure such a cell should be deterministic e.g. a UE measuring GERAN (ARFCN) needs to capture the FCH/ SCH but it can not be done if the gaps are randomly switched off and on. Consider the scenario where the Gap is switched off exactly when SCH was about to be captured by the UE. This makes the detection in-deterministic. Therefore it seems like an overkill to use such frequent on-offs. The gap pattern should be used for a relatively longer time to guarantee that a certain frequency n-cells (on same or different RAT) are found.
In order to discuss the signaling overhead, we need to take into account the actual time required to identify/ measure all the cells on one neighboring frequency of the same or different RAT. For our discussion we are citing examples for one GSM cell [4]. Table 8.7 shows the worst-case time for identification of one previously not identified GSM cell (for two attempts). The Tidentify is in the order of sec. 
Therefore we propose a much less frequent control for gap switching based on RRC or MAC signaling. So, we use RRC signaling to configure the gap pattern initially and then after using RRC or MAC control (FFS) the network can enable/disable gaps from a configured gap pattern to be used or not (turn gap on or off).

4. Conclusion

RAN2 should discuss and decide:

1. Whether a CQI based UE control is sufficient or we need the network to control the gap on-off mechanism.
2. That per gap based gap switching should not be done and the gap pattern should be allowed to run for a longer period; which actually requires much less frequent control for gap switching based on RRC or MAC signaling.
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