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1. Introduction

TTI bundling has been extensively discussed last meeting. The main point was whether bundling pattern is dynamic or fixed.  In general dynamic pattern is more in line with the non-bundling case, thus many companies prefer it to the fixed pattern. 
When trying to capture the dynamic patter in the specification, it was turned out that it would be difficult to make a consensus on number of issues, e.g. NDI comparison, the exact wording etc. As a consequence, number of companies felt that it may be better to leave it up to implementation. This contribution discusses whether it is possible to leave it up to UE implementation.

2. Discussion

In general, error case handling is not eligible for specification unless the error happens sufficiently often. Since there is no apparent benefit in generating colliding bundles, ENB will not schedule resulting collision. We see two ways for ENB to avoid collisions.

· When HARQ ACK is received for a certain HARQ process, new grant for the HARQ process is scheduled in aligned timing of the previous transmission.

· If ENB want to shift the transmission timing of a certain HARQ process, ENB wait until the HARQ process is flushed. After then ENB starts new transmission for the HARQ process at the desired timing. 
If ENB behaves as above, the only case of collision happens when false uplink grant occur. It seems not reasonable to define any UE behavior w.r.t which bundle to drop for false uplink grant because it is impossible to terminate the bundle of the false uplink grant. 
If we leave the UE behaviour up to implementation, there seem to be number of possible alternatives for UE implementation in selecting the bundle to continue.

ALT 1. Drop the old bundle, initiate the new bundle.

ALT 2. Drop the new bundle, continue the old bundle.

ALT 3. Drop both new and old bundles.

Alternative 1 is the solution favored most so far. However there seems not much difference in end result between solutions and all the solutions have their own pros and cons. Given that collision happens rarely, it seems possible (or even desirable) to leave the decision to UE implementation.  

Regarding NDI issue, we assume it is clear that when UE receives an UL grant relevant to a HARQ process which is currently empty, the UL grant is for new transmission. When UL grant colliding with other transmission is received, the UL grant is always for the HARQ process which is currently empty.  For example, when colliding uplink grant is received at subframe 51, the corresponding HARQ process should have been flushed before by the uplink grant for the colliding transmission ( received at subframe 17 at the example).
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So if it is clear that UL grant received for empty HARQ process is always for new transmission,  it should also be clear that UL grant generating collision is always for new transmission without further clarification. 

3. Conclusion
Following three facts are observed. 

· Collision is mainly because of false uplink grant, thus happens rarely.

· UE has number of solutions to take when collision happens. No solution has significant benefit comparing to others. At least all the solutions work. 

· Capturing one solution correctly in the specification may be more difficult than expected.

Based on above, it is proposed to leave the decision up to the UE implementation. To avoid unnecessary comeback, it is also propose to add a note saying “when a grant is received causing bundles of different processes to collide, UE behavior is unspecified”. A draft CR capturing the proposals are in [1]. 
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