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1. Introduction
In RAN#60 meeting, a new work item [1] on LTE coverage enhancement was approved, which aims to specify the required changes to improve coverage of the uplink data channel, targeting VoIP and medium data rate PUSCH.
· Specify necessary TTI bundling enhancements to improve coverage for medium data rate PUSCH, potentially including at least the following aspect:

· Allocating more than 3 PRBs per subframe in conjunction with TTI bundling

· Identify and specify necessary TTI bundling enhancements to improve coverage for uplink VoIP, potentially including at least one of the following aspects:

· HARQ timing

· Number of TTIs bundled, including fixed or flexible bundle size

· Time interleaving of bundled TTIs

· PUCCH format 3 structure type uplink transmission mode

· Determine whether TTI bundling should be extended to more TDD UL-DL configurations

· Specify the necessary L2 protocols to support the identified coverage enhancements

· Specify applicable UE and eNB core requirements

In selecting between enhancements with similar performance, priority should be given to enhancements with lower impact on the specifications, system operation and implementation complexity.

In this contribution, the necessities of extending TTI bundling to more TDD UL-DL configurations are analyzed and initial evaluation are presented.
2. Discussion
In TDD, several UL-DL configurations are defined for variable deployment. However in release8/9/10/11, TTI bundling can only be applied for UL-DL configuration 0/1/6. The others, such as configuration 2/3/4/5, cannot support TTI bundling. 
According to the existing specification, TTI bundling size is fixed to 4 for both FDD and TDD. However, such bundling size is not suitable for configuration 2/3/4/5, which play a very important role for the asymmetry service requirement in the future network. The following discusses possibilities of extending TTI bundling to more TDD UL/DL configurations.
2.1
new TTI bundling size and RTT time 
One potential scheme is to define new TTI bundling size and RTT time for different configuration. Such as, the bundling size can be 2TTIs for configuration 2/4 and 3TTIs for configuration 3. The followings show the simulation results by taking configuration 3 as example.
Configuration 3
Figure 1 shows VoIP transmission scheme with 3 TTI bundling, 2 transmissions and 30ms RTT time for configuration 3. There are 6 TTIs can be used for UL VoIP transmission in 50ms latency requirement.
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Figure 1. 3TTI bundling with 2 transmissions, RTT time is 30ms (configuration 3)
By link-level simulation, the performance and simulation assumptions of 3TTI bundling scheme and traditional HARQ scheme is illustrated in Table 1 and Figure 2 respectively. 
Table1. Simulation assumptions for VoIP with TTI bundling
	Bandwidth
	20 MHz

	Carrier Frequency
	2 GHz

	Antenna Configuration
	UL 1*8

	Channel Mode
	EPA channel

	Mobile speed
	3km/h

	Channel Estimation
	Ideal

	Frequency hopping
	No

	HARQ RI
	0 1 2 3 0 1 2 4...

	PRB
	3

	TBS
	328bit

	MCS
	I_TBS=7, QPSK

	Target BLER
	2% residual BLER
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Figure 2. r-BLER performance for 3TTI bundling and traditional HARQ
Figure 2 gives the r-BLER performance for the schemes with or without TTI bundling. From the figure we can see that 3TTI bundling performs better than traditional HARQ with 4 times transmission. As described above, TTI bundling scheme uses 6 UL TTIs for transmission which can obtain more energy collection and time domain diversity. So comparing to the HARQ, the performance with 3 TTI bundling has 0.9dB gain when the target r_BLER @ 2%. 
Proposal: New TTI bundling size and RTT time can be designed for configuration 2/3/4 to support TTI bundling. Details of bundling size and RTT time are FFS.
3. Conclusion
Base on the analysis and evaluation above, some initial considerations on coverage enhancement for more DD UL-DL configurations are presented.
Proposal: New TTI bundling size and RTT time can be designed for configuration 2/3/4 to support TTI bundling. Details of bundling size and RTT time are FFS.
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