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1. Introduction
At RAN1#46bis meeting, the usage of localized FDMA with frequency hopping (FH) in E-UTRA uplink transmission was discussed, and intra-TTI and inter-TTI FH were agreed. For inter-TTI FH, both generic frame structure and alternative frame structure have the same hopping mode for the purpose to maximize the frequency diversity over HARQ retransmission. However, in the case of intra-TTI FH, for generic frame structure the hopping can happen at the timeslot border within a TTI, which is not appropriate for alternative frame structure because of only one timeslot contained in every TTI. 
In this contribution, one approach is proposed for intra-TTI FH in TDD with alternative frame structure, and some link simulation results also presented.
2. Proposed UL FH Approach for TDD with Alternative Frame Structure
For TDD with alternative frame structure, the TTI equals to the duration of one timeslot, i.e. 0.675ms. Under the situation that channel dependent scheduling is not applied, UE can transmit data over different sub-bands within one timeslot when intra-TTI frequency hopping scheme is used. Next the basic UL FH approach is proposed for TDD with alternative frame structure.
Firstly, entire timeslot is divided into two segments, where the segment I includes LB1 to LB4 and the rest part comprises segment II, as shown in Fig. 1 (a) and (b) for long CP and short CP, respectively. 
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Fig.1 (a) Long CP
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Fig.1 (b) Short CP

Then, two sub-bands are assigned to UE for data transmission, and the bandwidth of the each sub-band should at least equal to that of a RU. Every sub-band must be continuous in frequency domain to keep single-carrier property. In order to achieve the frequency diversity gain, data are transmitted over the different sub-bands for different segments; refer to Fig. 2, when the frequency domain scheduling can not be executed. Here it is noticed that UE needs to acquire information of FH pattern and allocated sub-bands by control signalling from Node B before UE to transmit data, because the FH pattern determines UE to use which sub-band in which segment. And the reference signal in every SB contained in each segment is used only for the demodulation of the corresponding segment.
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Fig.2 intra-TTI hopping pattern
3. Simulation results

The following simulations are performed according to the parameters defined in TR 25.814, which are shown in Table 1.
Table 1: Simulation Parameters
	System Bandwidth
	5MHz

	Carrier Frequency
	2GHz

	Bandwidth for Resource Block (KHz)
	360KHz (2PRB)

	UE velocity
	30Km/h 120Km/h

	Subframe duration 
	0.675ms

	TTI duration 
	0.675ms

	Number of Antennas (Tx, Rx)
	(1,2)

	MCS level
	QPSK, R=1/2

	Channel model
	SCM 6-ray Typical Urban

	Channel Estimation
	MMSE


The link level performance of intra-TTI FH schemes are illustrated in Figs.3-4 for UE at velocity of 30km/h and 120km/h. From these simulation results, it can be seen that L-FDMA with FH among TTI deteriorate link performance at low/moderate SNR due to the reduced channel estimation accuracy, while it provides obvious BLER gain at high SNR. The performance improvement is more obvious for UE at low velocity than at high velocity, this is because the channel estimation accuracy becomes worse when UE at high velocity with intra-TTI frequency hopping.
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Fig.3  BLER of QPSK, 24 Subcarriers, 30km/h
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Fig.4  BLER of QPSK, 24 Subcarriers, 120km/h
4. Conclusion
In this contribution, a general approach is proposed for UL intra-TTI FH transmission in TDD with alternative frame structure, and the simulation results was shown to validate that the proposed approach can improve link performance of uplink localized transmission, when the frequency domain scheduling can not be applied. 
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