3GPP TSG-RAN WG1#55
R1-084479
Prague, Czech, Nov 10 – 14, 2008
Agenda Item:
6.3
Source: 
Nortel

Title: 
Views on ACK/NACK repetition
Document for:
Discussion and Decision

1 Introduction
During RAN1 #54bis meetings, the way forward on ACK/NACK repetition has been approved [1]. As mentioned in the way forward, the number of ACK/NACK repetitions is two with further values for further study. The repetition is sent in consecutive subframes using either the same resources as the initial ACK/NACK transmission, for the case of semi-persistent scheduling, or based on RRC configured resources for repetition, in the case of dynamically scheduled UEs.
This contribution discusses potential open issues that have not been included in the way forward.
2 Collision of ACK/NACK repetition
A few scenarios in which collisions between the repeated ACK/NACK and other transmissions that could happen are described as follows.
2.1 ACK/NACK for PDSCH transmissions in the subsequent subframes
This scenario is the one in which there are subsequent transmissions in PDSCH for the same UE. In the FDD case, the repeated ACK/NACK for PDSCH subframe n in the UL  subframe (n+5) would collide with the initial ACK/NACK corresponding to PDSCH subframe (n+1). 
This would impose a restriction on the scheduler and the number of DL HARQ processes for the UE, as the subsequent PDSCH subframes cannot be scheduled for transmission to the UE. 
One possible approach to avoid this restriction is to use PUCCH Format 1b to transmit two bits of ACK/NACK, i.e., the ACK/NACK repetition for PDSCH subframe n and the initial ACK/NACK PDSCH subframe (n+1), assuming each of the PDSCH transmissions consists of one codeword. 

2.2 PUSCH transmission

In this scenario, there is a PUSCH transmission, e.g., semi-persistently scheduled for the same subframe as the ACK/NACK repetition. Based on the general rule in Release 8 standard, the ACK/NACK can be transmitted by multiplexing with data on the PUSCH. However, in the situation of ACK/NACK repetition, the uplink quality is likely to be very poor such that the reliability of ACK/NACK transmission, with data multiplexing on PUSCH, is questionable. 
As an alternative, the PUSCH transmission can be skipped when there is a collision with ACK/NACK to maximize the reliability of the ACK/NACK transmission. 
3 Number of Repetitions 

It would be advantageous to have the flexibility of supporting more than one repetition factor. This would be a UE-specific parameter with number of repetitions configured by RRC depending on the UE link condition, e.g. Geometry. Additional values for repetition may include: 3 or 4. 

When the number of repetitions is 3 or 4, PDSCH transmissions may not be scheduled for the same UE in 3 or 4 consecutive subframes. However, it would still be possible to schedule PDSCH on every 2 consecutive subframes that are separated by 1 or more subframes, by using Format 1b to transmit two bits of ACK/NACK corresponding to different PDSCH subframes. 
4 Conclusion

A few potential issues as related ACK/NACK repetition have been discussed, with some suggestions to counter the problems. 
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