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1. Introduction
Considering the relatively high loss in throughput caused by the measurement gaps, it was proposed and discussed for a few meetings to optimize the current measurement gap pattern [1], [3], [5]. In RAN4#72 a WF listing some possible options and what should be studied until the next meeting was agreed [4]. In this paper we present further elaborate on this issue.
2. Discussion

In [2],[3],[5] a solution to optimize the gap pattern used for inter-frequency measurements was proposed and some options for the parameters were listed. This was further discussed in [3],[5] and a concrete proposals with possible gap pattern options was presented. In this paper we briefly revisit what was proposed in [3],[5].
The proposed pattern is shown in Figure 1 [2] and the parameters acronyms are shown below.
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Figure. 1 Proposed “small gap” pattern
· ML: Measurement Length

· VIL: Visible interruption length

· VIRP: Visible interruption Repetition Period
The proposals already presented in [3],[5] can be summarized as follows:

Proposal 1: Define ML=4ms and VIL=1ms.
Proposal 2: If ML=5ms is also seen as necessary then a capability to distinguish UEs that need ML=4ms and ML=5ms should be introduced.
Proposal 3: 2ms should be allowed for the second VIL on UL.
The proposed patterns in terms of DL and UL VIL and ML, the different options are listed in Table 1. Separate capabilities should be defined such that the UE can choose which pattern it supports.
Table 1. Small gap pattern

	DL
	UL

	VIL – MIL – VIL
	VIL – MIL – VIL

	1-4-1
	1-4-2

	1-5-1
	1-5-1

	1-5-1
	1-5-2


In previous papers the VIRP was not mention as it was implicit that the same gap repetition period as the legacy gap pattern would be used.

Proposal 4. Define VIRP as 40ms or 80ms as in the legacy gap pattern.

We would like to point out that the UE always has to search for at least 5ms(SCH transmission periodicity) on a given frequency in order to make sure it finds all the possible cells on that frequency. Since the UE is not aware of the network being sync or async and does not have a priori knowledge of the PSS/SSS transmission timing it would violate the current specifications if it attempted to stop searching after receiving PSS/SSS from a cell. Hence, the proposed pattern that mandates the UE to search for at least 5ms continuously and does not allow the UE to shut down its receiver after receiving an instance of PSS/SSS is inline with the current specifications. 
During RAN4#72 Bis several questions were raised as to whether there is any connection to the proposed patterns and deactivated SCell measurements, what requirements should apply and what happens if some frequencies that can only be measured by the UE using the legacy gap pattern are configured at the same time with frequencies that can be measured using the new gap pattern(mixed gap patterns).
From our point of view the proposal in this paper is just an enhancement to the current gap pattern and should only apply to inter-frequency measurements. It has no connection to deactivated SCell measurements just like in Rel.10. The gaps are configured per UE(not per carrier) and the UE is only supposed to perform inter-frequency measurements in the gaps not intra-frequency(measurements on SCell are considered intra-frequency). 

As the proposed gap pattern is just a replacement to the legacy gap pattern, the same inter-frequency requirements should apply. The measurement period should depend on the gap repetition period just like in Rel.8. 

In case the legacy gap pattern is also needed by one of the frequencies that the UE has to measure then the eNodeB should fallback to the legacy pattern and configure only that pattern. This ensures that the UE can still perform measurements on all the frequencies.

From a capability/signaling point of view we believe that the same framework that is used for gapless measurements can be used. The UE can explicitly signal the bands on which it can perform measurements using the enhanced gap pattern in addition to the bands on which it can perform gapless measurements.
As the number of frequencies that operators use for LTE increases, the UE is more likely to perform inter-frequency measurements very often. If the UE cannot perform gapless measurements then the UE throughput loss due to measurement gaps is considerable.
3. Conclusion
In this paper we briefly analysed the proposal to enhance the measurement gap pattern for UEs that have multiple RF chains but cause interruptions when an idle RF chain is retuned. Based on our analysis we make the following proposals:
Proposal 1: Define ML=4ms and VIL=1ms.

Proposal 2: If ML=5ms is also seen as necessary then a capability to distinguish UEs that need ML=4ms and ML=5ms should be introduced.

Proposal 3: 2ms should be allowed for the second VIL on UL.
Proposal 4. Define VIRP as 40ms or 80ms as in the legacy gap pattern.

All the options for the gap patterns are shown in Table 1. Separate capabilities should be defined such that the UE can choose which pattern it supports.
This proposal mandates that the UE searches continuously for 5ms which is inline with the current specifications.

As the number of frequencies that operators use for LTE increases, the UE is more likely to perform inter-frequency measurements very often. If the UE cannot perform gapless measurements then the UE throughput loss due to measurement gaps is considerable.
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