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1. Introduction
RAN1#70 discussed potential problems related to the UE's prioritization between LTE RACH transmission and HARQ-ACK repetition [1]

 REF _Ref336521480 \r \h 
[2]

 REF _Ref336544928 \r \h 
[3].

According to one interpretation of the current specification, if HARQ-ACK repetition is enabled then HARQ-ACK repetitions can never be interrupted by other transmissions such as RACH transmissions. As explained in [1] and [2] there are cases where such UE behaviour can result in seriously hampered UE performance. The following observations were made in [2]:

1. Avoiding collision between ACK/NACK repetition and preamble is difficult from the scheduling point of view.

2. It is not possible to avoid collision between ACK/NACK repetition and Msg3 for contention based random access.

3. When there is continuous DL transmission and ACK/NACK repetition is configured, it is possible that all the UL transmissions are blocked by repeated ACK/NACK feedback, and such problem is much severer in TDD case.
4. The UE should always have a mean to report to the eNB that it has UL data even when ACK/NACK repetition is configured.
In this contribution we discuss the possible interpretations of the current specification and propose to clarify that the UE is allowed to prioritize RACH over HARQ-ACK repetition. For Rel-11 and onwards we propose to mandate this behaviour.
2. Discussion
As pointed out in [3] there seems to be a contradiction between the following paragraph in 36.213 section 10.1:
Uplink control information (UCI) in subframe 
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 shall be transmitted
· on PUCCH using format 1/1a/1b or 2/2a/2b if the UE is not transmitting on PUSCH in subframe 
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· on PUSCH if the UE is transmitting on PUSCH in subframe 
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unless the PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, in which case UCI is not transmitted

and the following paragraph in 36.213 section 10.2 (and the corresponding statement for the TDD case):

For FDD, the UE shall upon detection of a PDSCH transmission in subframe n-4 intended for the UE and for which an ACK/NACK shall be provided, transmit the ACK/NACK response in subframe n. 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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) on PUCCH in subframes 
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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 
[image: image14.wmf]3

-

n

, …, 
[image: image15.wmf]5

ANRep

-

+

N

n

.

As can be seen, on one hand it is stated in section 10.1 that when UCI (e.g. HARQ-ACK) collides with a PUSCH transmission corresponding to a Random Access Response Grant (message 3), the UCI shall be dropped. On the other hand section 10.2 specifies that HARQ-ACK repetitions have higher priority than “any other signal”. The conflict between sections 10.1 and 10.2 seems to have been introduced in 2008 when two separate CRs [4] and [5] on the two respective sections were agreed in same RAN1 meeting.

RACH related UE behaviour around message 2 and message 3 was also discussed in 2009 [6] and it was agreed to state in the RAN1#56 meeting minutes that
It is noted that UE behaviour of PUCCH/PUSCH/SRS around PRACH transmission is unspecified.
The background to this note in the minutes is the following reasoning in [6]:
To preserve single carrier property, it is not possible to transmit PRACH and PUCCH/PUSCH/SRS simultaneously. Ideally, which one is prioritized is different depending on PRACH cause but it is too much in the late phase of the specification to address this. In addition, different timing offset between PUCCH/PUSCH/SRS and PRACH has the same problem around PRACH subframe. We don't think the system is broken if this is not specified. So we also propose to record that UE behaviour around PUSCH/SRS and PRACH is not specified further.

All in all, there seems to be a need for clarification, and our preference is that the UE prioritizes RACH over HARQ-ACK repetition.

3. Conclusions
We have the following proposals:
Proposal 1: Confirm in the RAN1 meeting minutes that a Rel-8/9/10 UE is allowed (but not mandated) to prioritize RACH (preamble and message 3) over HARQ-ACK repetition, i.e. the UE behaviour is unspecified.
Proposal 2: Discuss further exact condition on when a Rel-11 UE shall prioritize RACH (preamble and message 3) over HARQ-ACK repetition.
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