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Discussion/Decision
1. Introduction

We have from [1]:

If TTI bundling is configured, the parameter TTI_BUNDLE_SIZE provides the number of TTIs of a TTI bundle. If a transmission is indicated for the TTI, the HARQ entity identifies the HARQ process for which a transmission should take place. The next TTI_BUNDLE_SIZE uplink TTIs are subsequently used for transmissions for the identified HARQ process. HARQ retransmissions within a bundle shall be performed without waiting for feedback from previous transmissions according to TTI_BUNDLE_SIZE. The UE expects feedback only for the last transmission of a bundle.
We still see that it is quite unclear what “bundle” means in the above context. Also depending on this we need to decide on the HARQ feedback timing when the transmission overlaps with the measurement gaps.
2. Discussion
Is a “bundle” always of the size of TTI_BUNDLE_SIZE? 
In case of a measurement gap overlapping the conventional bundle of size TTI_BUNDLE_SIZE, the actual transmitted bundle is smaller than the conventional maximum size. In such cases, there are two possibilities to time the HARQ feedback:
1. Case 1: ACK/NACK is taking place at normal location 

In this case UL RB covered by measurement gap cannot be given to somebody else or very unlikely. Figure 1 – 6 fall in this category.
2. Case 2: ACK/NACK is taking place at the location corresponding to the latest actual transmission

So some shifting of the HARQ feedback is possible; figure 6 – 8 (purple blocks) fall in this category. In these cases however the UL RB covered by the measurement gap can be given to somebody else.
On a closer look we see that Case 2 does not offer any gains as the “shifted” feedback typically also overlaps with the measurement gaps and therefore there is no additional benefit in shifting the feedback to the purple location. In fact figure 6 depicts a situation where the conventional feedback can be received but not the feedback corresponding to the actual transmission (purple block) because of the measurement gaps. However this situation should anyway be a rare case and can be avoided by the scheduler.
The general principle should be that when a UL RB is not used by a UE (e.g. due to measurement gap), then the UE should also not interpret the corresponding DL ACK/NACK signaling. This because we want to allow the scheduler freedom to allocate the RB to somebody else (the eNB scheduler knows there is a gap) and then the ACK/NACK will also be related to somebody else. 
Therefore we do not see a big reason to decide either way i.e. to either shift the feedback to the one which corresponds to the actual last transmission or to the conventional last transmission (which may not have taken place).

Proposal: We request RAN2 to discuss and decide on the issue of feedback timing when the transmission overlaps with a measurement gap e.g. RAN2 should decide between the options of feedback timing corresponding to either actual last or the conventional last transmission.
Figure1: Normal Case – No measurement Gaps
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	Figure 4:
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Figure 5:
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	Figure 6:

	Measurement Gap
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	Figure 7:
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	Figure 9:
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Blue blocks are Measurement gaps of 6ms.

Solid yellow blocks are the one HARQ transmission of a UE/ or the feedback corresponding to this transmission.

Hollow yellow blocks are the transmission opportunities in the bundle where the transmissions could not be made due to overlap with a gap.

Purple block is the feedback for the actual last transmission made in the bundle.
3. Conclusion
RAN2 is requested to discuss the proposed clarification of the meaning of ‘bundle’ and the associated feedback timings. The following proposal is made:

Proposal: We request RAN2 to discuss and decide on the issue of feedback timing when the transmission overlaps with a measurement gap e.g. RAN2 should decide between the options of feedback timing corresponding to either actual last or the conventional last transmission.
4. References
[1]: TS 36321-820
[2]: R2-081727: UL HARQ handling when P-HICH collides with measurement gap - NTT DoCoMo
