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1. Introduction
This document captured the email discussion on HARQ-ACK and UCI only PUSCH transmission held during RAN WG1 #67meeting. 
2. Problem description
In LTE, UCI can be transmitted PUSCH without transport block for the UL-SCH by triggering DCI format 0 and 4. The following is copied from TS36.213 for reference. 
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· if DCI format 0 is used and 
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 or, if DCI format 4 is used and only 1 TB is enabled and 
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 for the enabled TB and the number of transmission layers is 1, and if

· the “CSI request” bit field is 1 bit and is set to trigger an aperiodic CSI report and 
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· the “CSI request” bit field is 2 bits and is triggering an aperiodic CSI report for one serving cell according to Table 7.2.1-1A, and , 
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· the “CSI request” bit field is 2 bits and is triggering aperiodic CSI report for more than one serving cell according to Table 7.2.1-1A and, 
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then there is no transport block for the UL-SCH and only the control information feedback for the current PUSCH reporting mode is transmitted by the UE. 
In this case, it is understood that the PHY layer would not deliver uplink grant to higher layer because UL-SCH is not scheduled. Therefore, it is reasonable to assume that there is no UL-SCH transmission when the UE transmits UCI only PUSCH. 

However, UL-SCH transmission can be triggered if the UE receives a NACK as well as an UCI-only grant. Since MAC layer is not aware of UCI only grant, MAC layer will initiate the non-adaptive UL-SCH retransmission. Therefore, there is a collision between the non-adaptive UL-SCH retransmission triggered by MAC layer and UCI-only PUSCH transmission triggered by the uplink grant without an associated transport block. 
It is not clear from the LTE specification how the collision between these two requested transmissions shall be resolved.
3. Summary of email discussion 
Firstly, Panasonic kindly pointed out that there was a similar discussion in RAN1 and RAN2 [1] and [2] during Rel-8 work item. RAN2 considered it as a RAN1 issue, but it was not fully discussed in RAN1. 
During the email discussion, two points are discussed. 
Whether or not the collision case happens?  : 

· It was commented that the eNB would trigger UCI only uplink grant after the previous HARQ operation is completed, and hence there is no case where the UE receives NACK. It was clarified that although eNB sends ACK with UCI only uplink grant, the UE could receive it as NACK due to ACK to NACK error. 

· Conclusion: Most of companies agree that the error case could happen. 

Do we need to change the Rel-10 specification to handle this collision case? (there is no suggestion to change Rel-8/9 specification)
In order to resolve the collision case, one possible way is that the PHY layer delivers ACK to higher layers for the earlier transmitted PUSCH transport block(s), if the UE receives a UCI-only grant as well as NACK.  In this case, MAC layer will not trigger the non-adaptive retransmission with ACK and consequently, the collision will not happen. During offline discussion, the views are split between yes and no in the following and some companies expressed as neutral. 
· Yes

· It would be good to clarify the unclear UE behaviour at least for Rel-10 specification. 

· Different from the normal ACK-to-NACK error case, the UE can detect the error case. Therefore, it would be helpful to clarify the UE behaviour and avoid the collision case from UE perspective.  
· No

· It is a corner case that the UE receives both NACK and UCI only uplink grant. 

· It is not desirable to define Rel-10 UE behaviour which might not be inline with Rel-8/9 UE behaviour because it is undefined in Rel-8/9. 

· Conclusion: there is no consensus.
4. Conclusion

During email discussion, the draft CR was prepared and submitted in R1-11xxxx. 

If the draft CR is not agreeable, it is recommended that the following note is captured in the chairman’s note. 

· If the UE receives both NACK and UCI only uplink grant, it is UE implementation how to resolve the collision i.e. the UE behaviour is undefined in the specification. 
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