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1
Introduction
The issue of ACK/NACK repetition blocking other UL transmissions has been discussed in the previous RAN2 meetings [1] [2] [3]. In the last meeting RAN2 meeting it was proposed that the problem should be solved in RAN1 specifications [4] and the conclusion from the meeting was that companies can bring this issue up in RAN. In this contribution we provide background information related to the problem. The corresponding CR can be found in [5].
2
Discussion
LTE FDD is designed in a way that DL and UL can both have continuous transmissions without interrupting each other, e.g. ACK/NACK for DL is transmitted on PUCCH or piggybacked on PUSCH if there is UL data scheduled. However, when ACK/NACK repetition is configured, ACK/NACK can only be transmitted on PUCCH and no other UL signal can be sent in the same TTI according to the definition in 36.213: 
If ACK/NACK repetition is enabled, upon detection of a PDSCH transmission in subframe n-4 intended for the UE and for which ACK/NACK response shall be provided, and if the UE is not repeating the transmission of any ACK/NACK in subframe 
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 corresponding to a PDSCH transmission in subframes 
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· shall transmit only the ACK/NACK response (corresponding to the detected PDSCH transmission in subframe 
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· shall not transmit any other signal in subframes 
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· shall not transmit any ACK/NACK response repetitions corresponding to any detected PDSCH transmission in subframes 
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As a result, when ACK/NACK repetition is configured, UL and DL have to work in a TDM manner with some TTIs used to send HARQ feedback for DL and some TTIs used for UL data transmission. When there is no UL data, “continuous” DL transmission is still possible with several TTIs HARQ feedbacks for one DL transmission. 

The eNB would only know whether there is UL data for transmission from SR or from RACH, if SR is not configured. Unfortunately both are blocked as well by the ACK/NACK repetition.
Hence to make sure the eNB can receive the SR, the scheduler needs to restrict DL scheduling to avoid having UL ACK/NACK for the subframes where SR might occur. The efficiency might be ok if the SR periodicity is low. But if SR periodicity is high, the scheduling efficiency is compromised too much. Furthermore, if SR is not configured (or SR fails which the eNB has no way to know before receiving the preamble), RACH will be used. The scheduler must avoid all the PRACH subframes of the cell to make sure a preamble does not collide with ACK/NACK. Furthermore, it is difficult to know for which subframes there would be a msg3 for a certain UE. So totally avoiding the collision is not really feasible for RACH.
It is also possible that the scheduler does not have scheduling restriction to avoid the collisions but lives with the possibility that it would collide. To increase the chances that the SR could get through, solution from [2] proposed not to restart the number of D-SR retransmission times and not to restart the SR prohibit timer when collision happens, while no D-SR case was not addressed. The side effect is that the D-SR will be delayed further unexpectedly if the collision rate is high when there is “continuous” DL transmission. And the following RACH procedure would be delayed as well if D-SR has no chance to be transmitted. Even if RACH is initiated, preamble and Msg3 cannot be transmitted if it collides with ACK/NACK again. As ACK/NACK repetition is usually configured for cell edge UEs that is UL power limited, the UL data is likely to be measurement report. Such delay would then cause HO failure or RLF which is rather undesirable.

Observation: always prioritising ACK/NAK repetition might cause RLF.

RAN1 intention of having ACK/NACK only on PUCCH in case of ACK/NACK repetition and not allowing any other UL transmissions was to ensure that same resource is always used. But ACK/NACK repetition always as the highest priority seems to be unreasonable, especially considering that the UL msg could be more delay sensitive for cell edge cases.

For SR transmission we do not see much difference in ACK/NACK repetion and no repetition cases: it should still be possible to use the SR resource to send the ACK/NACK if there is a positive SR, and the decoding scheme at the eNB would be same i.e. to test both SR and ACK/NACK resources, then based on SR decision, accumulate ACK/NACK decision variable. Thus we propose to allow simultaneous SR transmission with ACK/NACK repetition and apply the same rule as when ACK/NACK repetition is not configured. 

Proposal 1: allow simultaneous SR transmission with ACK/NACK repetition and apply the same rule as when ACK/NACK repetition is not configured.

For preamble and msg3, it is possible that msg3 on PUSCH and ACK/NACK repetition on PUCCH can be both transmitted if the UE is capable of and configured with simultaneous PUCCH and PUSCH transmission. But considering ACK/NACK repetition is typically configured when the UE is power limited, simultaneous PUCCH and PUSCH would not be configured at the same time. The simplest and most efficient way would be to prioritise preamble/msg3 transmission over ACK/NACK repetition. This would not only simplify the scheduler but also make it more efficient for DL transmission when there is no UL data, as with ACK/NACK repetition, it is already only possible to only schedule one DL for every several subframes for the ACK/NACK to get through. 
Proposal 2: prioritize preamble and msg3 over ACK/NACK repetition.
3
Conclusion
ACK/NACK repetition blocking other UL transmissions issue is discussed in this contribution. It was observed that the current behaviour might lead to RLF. We have the following proposals:

Proposal 1: allow simultaneous SR transmission with ACK/NACK repetition and apply the same rule as when ACK/NACK repetition is not configured.
Proposal 2: prioritize preamble and msg3 over ACK/NACK repetition.
The draft CR proposing these changes for 36.213 can be found in [5].
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