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1. Introduction
In RAN1#74bis, many potential solutions on TTI bundling enhancement have been proposed and discussed. Some issues for LTE coverage enhancements for TDD have been remained and need to be further discussed. The remaining issues are focus 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

In this contribution, our considerations on each UL-DL configurations are provided with initial analysis and evaluation.
2. TTI bundling for configuration #0, #1, #6
TTI bundling is introduced in early release for UL-DL configuration #0, #1 and #6 with a fixed bundling size of 4 TTIs. Considering full utilization of UL resource, some potential schemes for TTI bundling enhancement have been proposed by extending the TTI bundling size in RAN1#74bis. 
For configuration #0 and #6, introduecing new bundling size and RTT time to fully utilize UL TTIs can get better performance. In [3], potential TTI bundling schems for configuration #0 and #6 are proposed. Based on the simulation results, comparing to the Rel 8/9/10 TTI bundling scheme, the improved TTI bundling schemes can get at least 0.8dB [3] gain from residual-BLER performance point of view. Those schemes include: 
· Proposed scheme for configuration #0
· Scheme a (conf.0): TTI bundling size is 3, RTT time is 15ms, maximum transmission is 4 (Figure 1).
· Scheme b (conf.0): TTI bundling size is 6, RTT time is 30ms, maximum transmission is 2 (Figure 2).
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Figure 1.  Scheme a (conf.0): 3TTI bundling with 4 transmissions, RTT time is 15ms
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Figure 2. Scheme b (conf.0): 6TTI bundling with 2 transmissions, RTT time is 30ms
· Proposed scheme for configuration #6
· Scheme c (conf.6): TTI bundling size is 5, RTT time is 30ms, maximum transmission is 2 (Figure 3).
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Figure 3. Scheme c (conf.6) 5TTI bundling with 2 transmissions, RTT time is 30ms
3. TTI bundling for configuration #2, #3, #4, #5
For configuration 2/3/4/5, TTI bundling is not supported yet. In this section, possible schemes of extending TTI bundling to TDD UL/DL configurations #2, #3, #4 and #5 are proposed.
· Proposed scheme for configuration #3
For configuration #3, new TTI bundling size and RTT time can fully utilize 6 UL TTIs every 50ms. [4] shows the scheme can obtain 0.9dB gain in terms of residual-BLER performance. 

· Scheme d (conf.3): TTI bundling size is 3, RTT time is 30ms, maximum transmission is 2 (Figure 4).
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Figure 4. Scheme d (conf.3):3TTI bundling with 2 transmissions, RTT time is 30ms (configuration 3)
· Proposed scheme for configuration #2
For configuration #2, there are 4 UL TTIs in 20ms which means the maximum number of UL subframes possibly used for a packet is 4. Comparing to HARQ scheme, if TTI bundling can be applied, RLC overhead and A/N overhead can be reduced.
· Scheme e (conf.2): TTI bundling size is 2, RTT time is 30ms, maximum transmission is 2 (Figure 5).
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Figure 5. Scheme e (conf.2):2TTI bundling with 2 transmissions, RTT time is 30ms (configuration 2)
In order to verify the performance for TTI bundling, link level simulation are performed in Figure 6 and simulation parameters are illustrated in Table 1.
Table1. Simulation assumptions for VoIP with TTI bundling
	Bandwidth
	20 MHz

	Carrier Frequency
	2 GHz

	Antenna Configuration
	UL 1*8

	Channel Mode
	ETU 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 6. r-BLER performance for 3TTI bundling and traditional HARQ
From figure 6 we can see, bundling with 2TTIs and 30ms RTT, the performance is a little better than traditional HARQ scheme under ETU channel because of its time domain diversity and overhead reduction.

· Enhancement scheme for configuration #4

Be similar to configuration #2, 4 UL TTIs can be used for each VoIP packet in configuration #4. Therefore, 2TTI bundling with 30ms RTT can be considered for configuration #4.

· Scheme f (conf.4): TTI bundling size is 2, RTT time is 30ms, maximum transmission is 2 (Figure 7).
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Figure 7. Scheme f (conf.4):2TTI bundling with 2 transmissions, RTT time is 30ms (configuration 4)
· Enhancement scheme for configuration #5

For configuration #5, only 2 TTIs in 20ms, extending TTI bundling size is not so attractive. FFS may be needed.
4. Conclusion
In this contribution, LTE coverage enhancement schemes for TDD configuration are analyzed one by one. Base on the analysis and evaluation, the proposals are as follows,
Proposal 1: the following TTI bundling extension for TDD are considered in Rel-12,

	UL/DL
	Proposals

	0
	TTI bundling size is 3, RTT time is 15ms, maximum transmission is 4, shown in Figure 1, or

TTI bundling size is 6, RTT time is 30ms, maximum transmission is 2, shown in Figure 2.

	1
	FFS

	6
	TTI bundling size is 5, RTT time is 30ms, maximum transmission is 2, shown in Figure 3.

	2
	TTI bundling size is 2, RTT time is 30ms, maximum transmission is 2, shown in Figure 5

	3
	TTI bundling size is 3, RTT time is 30ms, maximum transmission is 2, shown in Figure 4

	4
	TTI bundling size is 2, RTT time is 30ms, maximum transmission is 2, shown in Figure 7

	5
	FFS
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