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1 Introduction

In RAN1#50 meeting in Athens, Greece, slot-based hopping is agreed for downlink distributed transmission with Nd=2 for EUTRA FDD [1]. To keep commonality between FDD and TDD, this scheme could apply to all DL sub-frames where distributed transmission is used in EUTRA TDD. However, DwPTS in EUTRA TDD is special downlink slot different to other normal DL sub-frame, one modification to present FDD scheme is discussed and suggested for TDD in order to further improve performance without increasing much complexity.

2 Discussion

The number of symbols in DwPTS is agreed in RAN1#51bis meeting [2], i.e. 3, 9, 10, 11 and 12 for normal CP case and 3, 8, 9 and 10 for extended CP case. Figure 1 shows the case that slot-based hopping is used in DwPTS for distributed channel, normal CP and the number of symbols in DwPTS 9 is assumed. 
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Figure 1: Slot-based hopping in DwPTS
It is obvious from Figure 1 that slot-based hopping cannot balance the amount of RE in the two hopped region. Hence, the performance of distributed channel in DwPTS is not optimized. The same issue exists for other symbol number of DwPTS too. Simulation results are provided in next section and it shows about 0.6dB gain could be obtained if we adjust the hopping method a little. 

3 Suggested modification

To optimize distributed transmission in DwPTS, a slight adjustment to current slot-based hopping scheme is to use a different symbol position when hopping to the other frequency. The hopping position shall be in the middle OFDM symbol among available data symbols in DwPTS. Denoting the symbol number in DwPTS as N, then the hopping position could be 
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, i.e. hop will happen from the OFDM symbols indexed with
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(Here, it is assumed that the first OFDM symbol in DwPTS has an index 0)

Figure 2 illustrates suggested hopping scheme, where DwPTS consists of 9 OFDM symbols with normal CP case. For other possible DwPTS configurations, the scheme still works and performance analysis is further given in chapter 4.2.
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Figure 2: Suggested hopping scheme in DwPTS
4 Simulation results
4.1 Simulation assumptions

Table 1: Simulation assumptions
	Parameter
	Explanation/Assumption

	Transmission bandwidth (MHz)
	5

	CP length
	Normal CP

	Antenna configurations
	2x2, Alamouti SFBC encoding

	DVRB
	Index of PRB: 0 & 12

	Modulation 
	QPSK, 16QAM

	Channel coding
	Turbo coding, 1/3

	Rate matching
	Circular buffer based RM

	Effective coding rate
	0.5

	Channel estimation
	Ideal channel estimation

	Fading channel
	TU30


4.2 Simulation results

The performance gain of the modified scheme is summarized in Table 2 and Table 3, comparing to present slot-based hopping scheme. Refer Annex A for exact curves. 
Table 2: Performance gain over slot-based hopping, QPSK
	NOS in DwPTS
	PCFICH
	Performance gain over slot-based hopping (dB)

	
	
	BLER: 0.1
	BLER: 0.01
	BLER: 0.001

	9
	1
	0.27
	0.54
	0.9

	10
	1
	0.12
	0.24
	0.34

	11
	1
	0.09
	0.16
	0.37


Table 3: Performance gain over slot-based hopping, 16QAM

	NOS in DwPTS
	PCFICH
	Performance gain over slot-based hopping (dB)

	
	
	BLER: 0.1
	BLER: 0.01
	BLER: 0.001

	9
	1
	0.28
	0.63
	


4.3 Comparison and analysis

Referring Table 2 and Table 3, the performance gain of the modified scheme is dependent on the number of OFDM symbols in DwPTS. For symbol number 9, it achieves at most 0.6 dB gain at BLER 1%; for symbol number 10 and 11, the gain is still noticeable. 
Furthermore, this modification hasn’t brought complexity issue in implementation aspect. The only addition is to define the new hopping position in the data part in DwPTS in EUTRA TDD.

5 Conclusion

This contribution discusses one modified data hopping scheme for DwPTS in EUTRA TDD. Since the scheme can bring benefit without increasing implementation complexity, we suggest this scheme accepted by specification.

References
[1] Ericsson, Motorola, Samsung, NTT DoCoMo, NEC, Huawei, LGE, Philips, Interdigital, Nortel, Qualcomm, Mitsubishi, TI, Alcatel-Lucent, Freescale, Nokia, Nokia-Siemens Networks, ZTE, R1-073867





, “Proposed way forward on distributed DL transmission”, 3GPP RAN1 Meeting #50, Athens, Greece, August 20 – 24, 2007
[2] CATT, CMCC, RITT, Ericsson, Nokia, NSN, Huawei, Samsumg, ZTE, TD-Tech, Motorola R1-080602, “Way forward on Special sub-frame patterns for FS2”, 3GPP RAN1 Meeting #51bis, Sevilla, Spain, January 14 – 18, 2008
Annex
The figures of simulation results under the assumption in Table 1 are provided. 
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