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1 Introduction

In TS 36.133 [1], it is defined that:
8.1.2.1
UE measurement capability

If the UE requires measurement gaps to identify and measure inter-frequency and/or inter-RAT cells, in order for the requirements in the following subsections to apply the E-UTRAN must provide a single measurement gap pattern with constant gap duration for concurrent monitoring of all frequency layers and RATs.

During the measurement gaps the UE:

-
shall not transmit any data

 -
is not expected to tune its receiver on any of the E-UTRAN carrier frequencies of PCell and any SCell.

In the uplink subframe occurring immediately after the measurement gap,

-
the E-UTRAN FDD UE shall not transmit any data
-
the E-UTRAN TDD UE shall not transmit any data if the subframe occurring immediately before the measurement gap is a downlink subframe. 

-
whether the E-UTRAN TDD UE can transmit data or not is up to the UE implementation if the subframe occurring immediately before the measurement gap is an uplink subframe.
The above requirements have covered the UE behaviours when the subframe occurring immediately before the measurement gap is an uplink subframe or a downlink subframe. However, the case is missing when the subframe occurring immediately before the measurement gap is a special subframe. In the following, we discuss the UE behaviour when the subframe occurring immediately before the measurement gap is special subframe.
2 Discussion
2.1 Special subframe
As shown in Figure 2-1 (Figure 4.2-1 in TS 36.211 [2]), a special subframe has three fields DwPTS, GP and UpPTS with the total length of DwPTS, GP and UpPTS being equal to
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Figure 2-1: Frame structure type 2

For TDD, there are a number of supported uplink-downlink configurations as listed in the Table 2-1 (Table 4.2-1 in TS 36.211 [2]) where, for each subframe in a radio frame, "D" denotes a downlink subframe reserved for downlink transmissions, "U" denotes an uplink subframe reserved for uplink transmissions and "S" denotes. It allows a variety of downlink-uplink ratios and switching periodicities.
Table 2-1 in TS 36.211 [2]: Uplink-downlink configurations

	Uplink-downlink 

configuration
	Downlink-to-Uplink 

Switch-point periodicity
	Subframe number

	
	
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	0
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	U

	1
	5 ms
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	2
	5 ms
	D
	S
	U
	D
	D
	D
	S
	U
	D
	D

	3
	10 ms
	D
	S
	U
	U
	U
	D
	D
	D
	D
	D

	4
	10 ms
	D
	S
	U
	U
	D
	D
	D
	D
	D
	D

	5
	10 ms
	D
	S
	U
	D
	D
	D
	D
	D
	D
	D

	6
	5 ms
	D
	S
	U
	U
	U
	D
	S
	U
	U
	D


As shown in Table 2-1, the subframe immediately following the special subframe is always reserved for uplink transmission. This is because the purpose of the subframe is for UE to switch from receiving downlink to preparing uplink transmission. 
1. DwPTS is considered as a “normal” DL subframe and carries reference signals and control information as well as data for those cases when sufficient duration is configured. It also carries PSS. PDCCH transmission in the DwPTS region is possible, with the exception that it is constrained in this case to a duration of a maximum of two OFDM symbols.
2. The GP implements switching between downlink and uplink transmission. The GP has to be large enough to cover the propagation delay of DL interferers. The guard period allows the uplink transmission timing to be advanced. Thus, its length determines the maximum supportable cell size. 
3. The length of the UpPTS field in the mixed subframe is constrained in the LTE specifications to support only lengths of one and two SC-FDMA symbols. This field does not therefore support uplink data transmission and is instead used only for a shortened random access preamble and for transmission of uplink Sounding Reference Signals.
As described above, regardless the configuration of the special subframe, the UE is already ready for uplink transmission in UpPTS in special subframe. Therefore, if the subframe occurring immediately before the measurement gap is a special subframe, the UE behaviour should be the same as the case when the subframe occurring immediately before the measurement gap is an uplink subframe.
Proposal 1: If the subframe occurring immediately before the measurement gap is a special subframe, the UE behaviour should be defined to be the same as the case when the subframe occurring immediately before the measurement gap is an uplink subframe.

3 Summary 

In this paper, we discussed the UE behaviour when the subframe occurring immediately before the measurement gap is special subframe. It is proposed that 
If the subframe occurring immediately before the measurement gap is a special subframe, the UE behaviour should be defined to be the same as the case when the subframe occurring immediately before the measurement gap is an uplink subframe.
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