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1 Introduction
At RAN2#82 meeting paper [1] try to confirm that dynamic scheduling is supported upon bundling collision. This issue has already been discussed extensively before and after email discussion [64b: 10] [2]. Although majority companies show they want UE to following PDCCH signalling, but no consensus is achieved during RAN2#65 meeting. Some companies think it could be up to UE’s implementation and want to add one note that “when a grant is received causing bundles of different processes to collide, UE behavior is unspecified” [3]. But at the end nothing is changed in specification. This paper shows our understanding of this issue and tries to figure out what is sensible way forward. 
In this paper it is assumed that maximum retransmission number is 2 for simplicity.

2 Discussion
During email discussion [64b: 10] [2], one of the solution is to have fixed pattern in time domain to avoid bundling collision issue. But it will certainly put too much restriction on scheduler in eNB. As a network vendor we also think flexible scheduling should be allowed. Furthermore it is noticed that HARQ timing for TTI bundling operation is defined with relative number of subframes. Here is just one of the examples:
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Figure 1

Proposal1: RAN2 confirms that flexible TTI bundling operation in time domain is supported from Rel8
The basic operation of UL HARQ is to identify the HARQ process based on current TTI. For non-bundling operation there is no ambiguity. For TTI bundling operation there is also no ambiguity as long as (re)transmission is matched with each other in time domain. Here are few examples in Figure 2:
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Figure 2

But once one transmission indicated by PDCCH is not matched with any on-going HARQ process, then some ambiguity occurs.
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Figure 3

In Figure 3 it seems clear that transmission overlapping with existing two HARQ processes should be taken as one new transmission of new HARQ process. Otherwise there is ambiguity whether it should be retransmission of which HARQ processes i.e. P0 or P1.
Proposal2:  RAN2 confirms that any transmission signalled by PDCCH but overlapping with existing on-going HARQ process should be taken as new transmission for new HARQ process

Normally UE will flush HARQ buffer when either maximum number of retransmission is reached or it is override by new transmission for the same HARQ process based on NDI comparison. Proposal2 actually implies that the case in Figure3 should not be taken as bundle collision. But it is also clear form Figure 3 that these overlapping HARQ processes will impact with each other.
But when no empty HARQ buffer can accommodate new transmission then real bundling collision occurs as indicated in Figure 4 (let’s call it as collision case 1): 
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Figure 4 (collision case 1)
There are also other two cases in Figure 5 and Figure 6. In Figure 5 non-adaptive retransmission of P0 collide with new transmission of P2. In this case P0 suppose to have non-adaptive retransmission during subframe n+16~19, but since it also receive one PDCCH at subframe n+10, so these two UL grants collide with each other.
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Figure 5 (collision case 2)
In Figure 6 (re)transmission of P0 collides with new transmission of P2.
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Figure 6 (collision case 3
For case 1 and case 2, assuming new UL grant is not false UL grant, UE should following PDCCH signalling. For case 1 it will only occur when eNB has already received (re)transmission of P0 and P1 correctly. So UE should flush HARQ buffer of both P0 and P1 and take anyone of them for new transmission (brown one). For case 2 it will only occur due to ACK->NACK error because otherwise eNB just makes trouble for itself. Assuming new UL grant is false UL grant then reasonable UE behaviour to ignore PDCCH signalling. If UE doesn’t ignore PDCCH for case 1 and case 2, the consequence is retransmission of  existing HARQ process(es) will stopped and corresponding TB will be lost. But considering the possibility for false UL grant is such low (0.005%), it really doesn’t matter. 
For case 3, it will only occur when either of two new UL grant is false UL grant. But it is even rarer for a false UL grant matches HARQ timing of running HARQ process i.e. P0 in Figure 6, most likely UL grant of  P2 is real false UL grant. So reasonable UE’s behaviour is to ignore PDCCH of P2.
Proposal3: UE should always follow PDCCH signalling
3 Conclusion
Based on analysis we propose:
Proposal1: RAN2 confirms that flexible TTI bundling operation in time domain is supported from Rel8

Proposal2:  RAN2 confirms that any transmission signalled by PDCCH but overlapping with existing on-going HARQ process should be taken as new transmission for new HARQ process

Proposal3: UE should always follow PDCCH signalling
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