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1 Introduction

In the meeting RAN1#74bis, coverage enhancement schemes for medium data rate PUSCH were discussed. An agreement was made for medium data rate PUSCH as follows [1]:

· Higher layer signaling is defined to enable/disable TTI bundling enhancement.

· FFS whether to reuse the Rel-11 TTI bundling signaling parameter or a new parameter

· 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.

How to enable/disable enhanced TTI bundling for VoIP and medium data rate need to be discussed further. There are some alternatives relate to this issue:
· 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, the issue of signaling of enable/disable TTI bundling enhancement is discussed. 
2 Discussion

2.1 TTI bundling scheme for VoIP and medium data rate
In the coverage enhancement WI, the coverage enhanced schemes for medium data rate PUSCH and VoIP are discussed separately. For medium data rate PUSCH, the necessity of relaxing of resource allocation size for TTI bundling is studied. While for VoIP transmission, the discussion mainly focuses on the new TTI bundling schemes with new RTT, new bundling size or flexible bundling size and etc. So totally there are four combination cases for TTI bundling in Rel-12:
Case 1 (legacy): with restriction of 3 PRBs, legacy bundling pattern
Case 2: with restriction of 3 PRBs, new bundling pattern
Case 3: no restriction of 3 PRBs, legacy bundling pattern
Case 4: no restriction of 3 PRBs, new bundling pattern
Here the legacy bundling pattern refers to the TTI bundling scheme with TTI bundling size of 4 and RTT of 16ms adopted in Rel-8. The new bundling pattern refers to the new bundling schemes discussed in the last meeting for Rel-12, e.g. Alt 1, Alt 6.1, Alt 6.2, or Alt 6.3.
For case 1 and case 2, the “restriction of 3PRBs” means that the restriction should be specified in the specifications. The agreement in RAN1 #74 indicated that when TTI bundling enhancement is enabled, there is no restriction of resource allocation size. Furthermore, case 2 can be included in case 4 with no resource allocation restriction. So for Rel-12 UE who supports enhanced TTI bundling, case 1 and case 2 have lack of benefits compared with case 3 and case 4. 
Case 3 has been fully studied for the purpose of medium data rate enhancement. Most of the evaluations are based on the assumption of legacy bundling pattern with more than 3PRBs. So case 3 should be supported as one of the enhanced TTI bundling scheme. Furthermore, case 3 have the merits of the coexistence with legacy HARQ with or without TTI bundling. Case 4 is the new bundling pattern for VoIP enhancement. It also should be supported in Rel-12.
Proposal 1: Both legacy bundling pattern and new bundling pattern should be supported in Rel-12 without the restriction of 3PRBs.
2.2 Signaling support on enhanced TTI bundling
For backward compatibility, Rel-8 to Rel-11 UEs with Rel-8 TTI bundling scheme should also be supported by the eNB. In order to schedule the UEs with different capability, the eNB needs to know the UE’s capability of TTI bundling. For Rel-12 UE, there would be two independent capabilities for coverage enhancement: 
· Support TTI bundling with more than 3PRBs
· Support the new bundling pattern. 
Considering that both case 3 and case 4 include no restriction of 3PRBs, it could be set as a mandatory capability for Rel-12 UE Cat 1-8. Then only one signaling is needed to indicate the capability of supporting new bundling pattern.
Proposal 2: The UE should indicate its capability to the eNB if the enhanced TTI bundling schemes are supported by the UE.

To enable/disable enhanced TTI bundling for VoIP and medium data rate PUSCH, RRC signaling is needed. Backward compatibility should be considered to this issue. So at least for case 4, one new parameter is needed to indicate the using of new TTI bundling pattern for both VoIP and medium data rate PUSCH. 
For case 3, it has the same TTI bundling pattern comparing with Rel-8 TTI bundling scheme. In this sense the Rel-11 parameter can be reused. The issue of different resource restriction to different release UE can be left to the eNB scheduling. 
Based on the analysis above, separate RRC parameters are needed for case 3 and case 4. While for case 3, Rel-11 RRC parameter can be reused.

Proposal 3: Separate RRC parameters are needed for legacy bundling pattern and new bundling pattern. For the legacy bundling pattern, Rel-11 RRC parameter can be reused.
3 Conclusions

In this contribution, we discuss the signalling support on medium data rate PUSCH and VoIP, we have the following proposal: 
Proposal 1: Both legacy bundling pattern and new bundling pattern should be supported in Rel-12 without the restriction of 3PRBs.
Proposal 2: The UE should indicate its capability to the eNB if the enhanced TTI bundling schemes are supported by the UE.
Proposal 3: Separate RRC parameters are needed for legacy bundling pattern and new bundling pattern. For the legacy bundling pattern, Rel-11 RRC parameter can be reused.
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