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Discussion 
1      Introduction
The WI on LTE coverage enhancements [1] was approved at RAN#60, and different techniques have been discussed in the RAN1 email reflector for potential down selection. In this contribution, we present our view on TTI bundling enhancements for medium data rate PUSCH. 
2      Summary of proposals
The main proposed schemes can be generally classified as the following as summarized by the rapporteur during the email discussion:
	WI scope (RAN1 related) 
	Candidate Solutions 

	Medium data rate PUSCH: more than 3 PRBs 
	· Allocating more than 3 PRBs per subframe in conjunction with TTI bundling [4,6] 

	UL VoIP 
	HARQ timing 
	· Reduction of RTT to 12ms or less [5,12] 

	
	Number of TTIs bundled (fixed/flexible) 
	· Increase of bundling size to 20 TTIs [6,7] 

· Increase of bundling size to 10 TTIs [6,7] 

· Increase of bundling size to 8 TTIs (together with change of SPS interval to 24 ms) [9,10] 

· Increase of bundling size to 5 TTIs [13] 

· Use of flexible bundling size [8 4 4 4] TTIs [5,8] 

	
	Time interleaved 
	· TTI bundling size of 20 TTIs with time interleaved [7,12] 

	
	PUCCH format3 structure 
	· PUCCH format3 structure [9,11] 

	Whether extension in TDD 
	· Extension to other TDD configurations, e.g., 2,3,4 [13] 


The Rel 8 bundled transmission has been optimized mainly for VoIP transmissions. So there is a limitation on the PRB when bundling is applied. For medium data rate, it is possible to use multiple HARQ processes to transmit the same packet with segmentation. Link level simulations have shown that there is some gain of increasing the PRB size for bundling to reduce the overhead due to segmentation. Based on these results, it has been agreed that there is benefit of removing the limitation on the number of PRBs when supporting bundled transmissions. 
Since there is little impact on specification and implementation, we support removing the RB restriction when applying PUSCH bundling. 
No other change seems necessary in support of coverage enhancements for medium data rate PUSCH. 
3      Summary and Conclusion

In this contribution, we presented our view on medium data rate PUSCH enhancements. We make the following proposals:
Proposal 1:

· Allow PUSCH bundled transmission for PRB larger than 3 RB.  
No other change seems necessary in support of coverage enhancements for medium data rate PUSCH. 
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