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1. Introduction

In RAN1#74bis meeting, a WF [1] was discussed and the conclusion was:
Further discussion until RAN1#75, focusing on:

· Whether or not further enhancement for Configurations #0, #1, #6 is necessary

· Especially with respect to coverage gain

· If so, details
· Whether or not coverage enhancement for Configurations #2, #3, #4, #5 is necessary

· If so, details

There was email discussion on covering remaining issues including coverage enhancement for TDD after the RAN1#74bis meeting where few companies provided their views on enhancement schemes.
In this contribution, we re-emphasize our views on coverage enhancement for different TDD UL-DL configurations and support of SPS in conjunction with TTI bundling for TDD.
2. Enhancement schemes for different TDD UL-DL configurations
In Rel-8, TTI bundling is supported in TDD UL-DL configurations #0, #1 and #6 with bundling size equals to 4; however, SPS is not supported in conjunction with TTI bundling. Considering the potential gain and supporting SPS with TTI bundling, we provide the TTI bundling schemes for TDD UL-DL configurations #0, #3 and #6 as shown in figures 1, 2 and 3 respectively. It can be seen that there are more UL subframes for transmissions of a packet than in Rel-8 within 50ms delay budget. With RTT equals to 30ms, SPS can also be supported with TTI bundling.
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Fig 1: TTI bundling enhancement for TDD UL-DL configuration 0
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Fig 2: TTI bundling enhancement for TDD UL-DL configuration 3
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Fig. 3: TTI bundling enhancement for TDD UL-DL configuration 6
3. Simulation results
In the section, we provide the simulation results comparing the performance of enhanced TTI bundling against Rel-8 TTI bundling in TDD UL-DL configurations #0 and #6, and TTI bundling against non-TTI bundling in TDD UL-DL configuration #3. There are maximum of 8 UL subframes for transmission of a packet in Rel-8 TTI bundling while in TDD UL-DL configuration #0 with enhanced TTI bundling there are maximum 12 UL subframes, similarly maximum of 10 UL subframes are available with enhanced TTI bundling in TDD UL-DL configuration #6. Other details of simulation assumption can be found in annex.
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Fig. 4: comparison of Rel-8 TTI bundling and enhanced TTI bundling in config #0
[image: image5.png]BLER

Reali:

channel est.

config#3,normal HARQ

config#3 TTI bundling,retrans num=1





Fig. 5: comparison of TTI bundling and non-TTI bundling in config #3
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Fig. 6: comparison of Rel-8 TTI bundling and enhanced TTI bundling in config #6

It can be seen that there is about 1 dB gain at 2% BLER in each cases above. 
Proposal 1: TTI bundling enhancement is supported at least for TTD UL-DL configurations #0, #3 and #6.
4. Conclusion
Considering the gain and support of SPS with TTI bundling, we propose:
Proposal 1: TTI bundling enhancement is supported at least for TTD UL-DL configurations #0, #3 and #6.
5. References
[1] R1-134909, “Way forward on coverage enhancement for TDD,” CATT, CMCC, CATR, Coolpad, Huawei, HiSilicon, Samsung, New Postcom, NEC, Potevio, ZTE, Guangzhou, China, 7th – 11th October 2013.
Annex

Simulation assumptions:

	Parameter
	Assumption

	Bandwidth
	10MHz

	Carrier frequency
	2GHz

	Channel model
	EPA

	Doppler spread
	7.2Hz

	eNB antenna configuration
	2Tx, 2Rx

	UE Antenna configuration
	1Tx,2Rx

	Channel estimator
	Real

	Detection algorithm
	MMSE

	Number of UL RBs
	3

	Modulation order
	QPSK

	Performance target
	2% rBLER

	UL-DL configuration
	0，3，6


	Maximum retransmission number
	1

	TBS
	328

	Channel estimation
	Realistic
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