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1      Introduction
At RAN1 #74bis, some potential coverage enhancement solutions for UL VoIP and medium data rate PUSCH were agreed, including:

UL VoIP

· Enhanced TTI bundling for UL VoIP will be selected from following the two alternatives for FDD:

· Alt1: Reduction of RTT to 12ms
· Alt6: Flexible bundling size
· It is FFS for TDD.

Medium data rate PUSCH
· When TTI bundling enhancement is enabled

· There is no restriction of resource allocation size (subject to existing resource allocation restrictions in UL grants)

· The modulation order is set to QPSK.

Also, the Alts on how to enable/disable enhanced TTI bundling for medium data rate and VoIP were provided, including:

· Alt 1: Re-use the Rel-11 parameter

· Alt 2: One new parameter covering both cases

· Alt 3: Separate parameters for each case

· One of the parameter may the Rel-11 parameter
In this contribution, we present our views on how to enable/disable enhanced TTI bundling for UL VoIP and medium data rate PUSCH.
2      How to enable/disable enhanced TTI bundling for UL VoIP and medium data rate PUSCH
How to enable/disable enhanced TTI bundling for UL VoIP and medium data rate PUSCH is dependent and has impact on the selection of the physical layer solutions. The possible higher layer signaling needed for each combination of physical layer solutions for UL VoIP and medium data rate PUSCH is listed as Table I.
Table I: Possible signaling needed for each case

	Case
	UL VoIP
	Medium data rate PUSCH
	Higher layer signaling needed

	0
	Alt 1
	Same time domain pattern as PUSCH in Rel-11
	Alt 3


	1
	Alt 6.1
	
	

	2
	Alt 6.2
	
	Alt 3 (or Alt 1 or Alt 2)


	3
	Alt 6.3
	
	

	4
	Alt 1
	Unified design as VoIP in Rel-12
	Alt 2


	5
	Alt 6.1
	
	

	6
	Alt 6.2
	
	Alt 2 (or Alt 1)


	7
	Alt 6.3
	
	


Given that the TTI bundling enhancement for UL VoIP will be selected from Alt 1 and Alt 6, including Alt 6.1~6.3, two possibilities for TTI bundling enhancement for medium data rate PUSCH can be considered:

· Same time domain pattern as PUSCH in Rel-11
In this case, for enhanced TTI bundling for medium data rate PUSCH, the same time domain pattern, including bundling size and RTT, as that in Rel-11 is utilized. With only relax of resource allocation limitation for enhanced TTI bundling for medium data rate PUSCH, the Rel-11 parameter can be reused for medium data rate PUSCH since the difference in resource allocation between legacy TTI bundling and enhanced TTI bundling can be notified via UL grant. In that sense, Alt 3 could be a possible way to enable/disable TTI bundling in this case with Rel-11 TTI bundling and Rel-12 enhanced TTI bundling for medium data rate PUSCH covered by Rel-11 parameter, and Rel-12 enhanced TTI bundling for UL VoIP covered by new Rel-12 parameter. 
However, one problem for separate design and higher layer signaling for enhanced TTI bundling for UL VoIP and medium data rate PUSCH is how to handle the coexistence of these two traffics since whether UL VoIP or medium data rate PUSCH is transmitted cannot be differentiated in physical layer. 
Furthermore, if Alt 6.2 or Alt 6.3 is employed for UL VoIP and the same time domain pattern as Rel-11 is employed for medium data rate PUSCH, besides parameter Alt 3, this case can also possibly be supported by parameter Alt 1 (Rel-11 parameter covers both Rel-11 TTI bundling and Rel-12 enhanced TTI bundling) or Alt 2 (Rel-12 new parameter covers Rel-12 enhanced TTI bundling) which is dependent on the practical design of Alt 6.2 and 6.3 and further study and clarification are needed. However, as discussion in the companion paper [1], compared to Alt 1 and Alt 6.1, using Alt 6.2 or Alt 6.3 for UL VoIP may introduce more standardization impacts and signaling overhead.
· Unified design as VoIP in Rel-12
In this case, the unified design, e.g., same bundling size and RTT, is utilized for enhanced TTI bundling for medium data rate PUSCH and UL VoIP in Rel-12, which is aligned with the principle in Rel-11. With such design, one new higher layer parameter, i.e., Alt 2, may be sufficient to configure both UL VoIP and medium data rate PUSCH in Rel-12.

If unified design of Alt 6.1 is employed for UL VoIP and medium data rate PUSCH, there will be a limitation of maximum retransmission times of 3 for medium data rate PUSCH and some performance loss may be introduced, otherwise resource collision between the new packet and retransmitted packet will occur. 

Furthermore, if unified design of Alt 6.2 or Alt 6.3 is employed for UL VoIP and medium data rate PUSCH, besides parameter Alt 2, this case can also possibly be supported by parameter Alt 1 (Rel-11 parameter covers both Rel-11 TTI bundling and Rel-12 TTI bundling) which is dependent on the practical design. However, as discussion above, the problem for using Alt 6.2 or Alt 6.3 for UL VoIP is that more standardization impacts and signaling overhead may be introduced.
Thus, we have the following proposal based on the discussion above:
Proposal: 
· One new parameter covering enhanced TTI bundling for both UL VoIP and medium data rate PUSCH, i.e., Alt 2, is supported for FDD in Rel-12.

· Unified design of RTT 12 ms is applied to enhanced TTI bundling for UL VoIP and medium data rate PUSCH

3      Conclusions
In this contribution, we provided our views on how to enable/disable enhanced TTI bundling for UL VoIP and medium data rate PUSCH among the three alternatives and had the following proposal:
Proposal: 
· One new parameter covering enhanced TTI bundling for both UL VoIP and medium data rate PUSCH, i.e., Alt 2, is supported for FDD in Rel-12.

· Unified design of RTT 12 ms is applied to enhanced TTI bundling for UL VoIP and medium data rate PUSCH
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