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1. Introduction
It was previously agreed that UEs causing interruptions when switching frequencies or when turning on/off an idle RF chain shall use measurement gaps to perform inter-frequency measurements. Considering the relatively high loss in throughput caused by the measurement gaps, it was proposed to optimize the gap pattern [1]. In RAN4#71 a WF listing some possible options and what should be studied until the next meeting was agreed [2]. In this paper we present our view on this issue.
2. Discussion

In [2] a solution to optimize the gap pattern used for inter-frequency measurements was proposed and some options for the parameters were listed. In this paper we discuss the feasibility of this gap pattern and propose some of the values to be used for the pattern.
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
In order to follow the existing gap pattern as much as possible, VIRP is proposed to be 40 or 80. Since the interruptions for CA are defined as 1ms, the VIL is also proposed to be 1ms. The main point that requires analysis is ML since 5ms are needed to be able to acquire PSS/SSS in order to perform measurements. Hence, ML+2xVIL should be enough for RF retuning and measurements (2x retune time+5ms).
We believe that ML=4ms would provide enough time for the UE to perform the measurements. This pattern would also follow the currently defined gap patterns and the implementation on the network side would be relatively simple.
Proposal 1: Define ML=4ms and VIL=1ms.

Defining ML=4ms implies that the actual glitch will be shorter than 500us such that enough time is left for the actual measurements. If this is seen as not feasible then a capability to differentiate the UEs that need ML=4ms and ones that need ML=5ms should be introduced. Defining ML=5ms would unnecessarily penalize UEs that only need ML=4ms by increasing the power consumption as the RF chain used to perform measurements has to be kept on for an additional 1ms(~15% power consumption increase).
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.
It should be noted that the above discussion was only about the downlink gap pattern. If ML is 4ms then the RF retuning will happen in the beginning of the first gap and towards the end of the second gap in order to allow for the 5ms needed to perform measurements. In this case, the UE will most likely not be able to transmit UL in the next subframe after the second VIL because of the timing advance. Hence, the second VIL should be 2ms for UL. We would like to point out that in the Rel.8 gap pattern the UE is not required to transmit UL in the subframe right after the measurement gap due to the same reason.
Proposal 3: 2ms should be allowed for the second VIL on UL.
Proposal 3 is mainly for the ML=4ms case, however, it may be worthwhile to apply it to the case when ML=5ms. This would give more flexibility to the UE implementation. 

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


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.
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.
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