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1 Introduction
In RAN4 #44bis meeting, based on the discussion on [1], it was felt in RAN4 that following measurement gap pattern may be suitable for mobility measurements between LTE and Mobile WiMAX:
· Gap length = 8ms
· Repetition period = multiple of 10 ms
However, according to current RAN1 specification [2], there is a different frame structure for LTE TDD Frame Structure type 2 (FS2) as below:
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Figure 1: Frame structure type 2
Since the subframe duration of TDD FS2 is 0.675 ms which is different from the 1 ms subframe duration of FS1, so different gap pattern would be needed for TDD FS2.
In this document we give some further considerations on the gap design for the inter-RAT monitoring on Mobile WiMAX system from LTE TDD FS2.

2 Discussion

In [1], it was indicated that the following procedures should be taken into account to design the gap pattern needed to support the mobility between LTE and WiMAX:
· MS detects center frequency (available frequency set is pre-defined in WiMAX system profile)

· MS detects DL preamble

· MS decodes FCH (Frame Control Header)
· MS decodes DL-MAP message (DL-MAP contains full (48 bits) or partial BS ID (16 bits) depending on DL-MAP type)
Figure A.1 gives the detailed physical layer frame structure of Mobile WiMAX. We can see from the figure that to successfully execute the given measurement procedures for measurement on WiMAX, a head part of frame which contains consecutive preamble, FCH and DL-MAP should be covered by scheduled gaps, since the preamble right before FCH and DL-MAP message should be detected first to decode FCH and DL-MAP message.

In Mobile WiMAX, preamble occupies one OFDM symbol and the number of OFDM symbols for DL-MAP message transmission is 18 at the maximum. In the WiMAX reference physical layer parameters given in Table A.1 of Annex A [3], we can see the OFDM symbol duration is 0.10286 ms. If the time duration of the so called head part is T_read, we can calculate T_read as below:

T_read = 19*0.10286 = 1.95434 ms
Then we can design the gap pattern as below:
· Gap length = Frame time duration + T_read +Tmargin = 5ms + 1.95434ms + Tmargin = 6.95424ms + Tmargin 

· Repetition period = multiple of 10 ms

Where, Tmargin should be more than 0.5 ms as indicated in [1], so the scheduled gap length from LTE TDD FS2 should be larger than 6.95424+0.5=7.45424 ms.
In order to design a gap pattern which can meet the above requirement, following figure can be given:
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Figure 2: Gap Design for Measurements on WiMAX from LTE TDD FS2
So for the measurements on WiMAX from LTE TDD FS2, depending on the different start time of the scheduled gaps following 2 gap patterns can be used:
Gap pattern 1:

· Gap length = 7.975 ms
· Repetition period = multiple of 10 ms

Gap pattern 2:

· Gap length = 7.7 ms
· Repetition period = multiple of 10 ms

Supporting both of the above 2 patterns would provide more flexibilities for the LTE TDD schedulers, however having more gap patterns means more signaling would be needed for gap scheduling, which would complicate the gap scheduling process for LTE TDD scheduler. So it would be good only one gap pattern could be used for WiMAX measurements if we cannot see a clear need for such flexibilities.
Considering the simplicity for the gap scheduling and minimizing the interruption on LTE TDD data receiving, we propose following gap pattern would be used for the measurements on WiMAX from LTE TDD FS2:
· Gap length = 7.7 ms
· Repetition period = multiple of 10 ms
It should be noted that the proposed gap design is based on the current LTE TDD frame structure type 2 and currently RAN1 is working on the optimization of LTE TDD frame structure, so the LTE TDD gap design can be revisited in work item phase if needed.
3 Conclusions
This paper gives some further considerations on the design of LTE TDD FS2 inter-RAT monitoring gap for WiMAX system measurements. Based on such considerations, at the current stage we believe 7.7 ms gap length is the suitable gap length for the measurement on WiMAX from LTE TDD FS2. In work item phase, based on different system performance tradeoffs and the possible agreement on TDD frame structure optimization, the gap pattern design can be revisited if needed.
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Annex A: 
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Figure A.1 Example of OFDMA frame of Mobile WiMAX system

Table A.1: Reference physical layer parameters
	Parameter
	Value
	Description

	Duplexing mode
	TDD
	

	Frame length
	5ms
	

	Bandwidth
	10 MHz
	

	FFT length
	1024
	

	Sampling frequency 
	11.2 MHz
	

	Subcarrier spacing 
	10.9375 kHz
	Sampling frequency / FFT length

	CP length 
	1/8
	 

	OFDMA symbol duration without CP 
	91.43 (s
	1/Subcarrier spacing

	OFDMA symbol duration with CP
	102.86 (s
	

	Number of OFDMA symbols in frame
	47
	

	Number of OFDMA symbols in DL
	N=29
	 

	Number of OFDMA symbols in UL
	M=18
	

	Physical slot (PS)
	0.3571 (s
	Basic time allocation unit

4/Sampling frequency

	TTG
	296 PS = 105.7 (s
	

	RTG
	168 PS = 59.99 (s
	

	DL subcarrier allocation
	PUSC
	

	UL subcarrier allocation
	PUSC
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