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1. Introduction

During RAN1#62, ad-hoc session on mapping table design led to the agreements on the design principles for the PUCCH Format 1b channel selection. 
· One mapping table for each of 2, 3, or 4 bits

· Possibly 1 mapping table with nested property for bit range of 2 – 4

· 2/3/4 PUCCH format 1a/1b resources for 2/3/4 bits, respectively

· Mapping table design shall optimize the performance for 2 CCs, wrt

· Required SNR to meet ACK/NAK performance requirements

· Implicit Rel-8 resource utilization

· Ambiguity handling during DL CC reconfiguration

· Equalization of individual ACK/NAK bit performance will be considered. 
· Overlapping states shall be avoided

· Companies shall provide their proposed mapping tables on the email reflector by Sep. 17, 11pm PST.

· No mapping tables will be considered after the deadline
· Calibration results can be provided using mapping tables in R1-104140

· Evaluations will use simulation assumptions (other than the mapping tables) agreed previously in R1-104140.
Mapping table proposals based on these criteria were proposed in the e-mail discussion, summarised in [3].

2. Discussion

Channel selection based on PUCCH Format 1b allows feedback of multi-bit ACK/NACK with the simple QPSK modulation scheme for small number of ACK/NACK bits. One issue that was not extensively discussed is the representation of DTX, which we propose to clarify:
· DTX can be mapped to NACK if there is at least one ACK or NACK state. 
· If all states are DTX, the UE does not transmit any HARQ feedback. eNB does DTX detection for these cases.

Regarding the different potential mapping tables that have been proposed, the proposal by ZTE in [3] seems to meet most of the necessary requirements, with the exception of a couple of small errors highlighted in red below:  
[image: image1.emf] 

AA

NN

AN

NA

AAN

NNA

ANN

NAA

AAA

NNN

ANA

NAN

AANA

NNAN

NAAA

ANNN

AAAA

NNNN

ANAA

NANN

NAAN

NNNA

ANAA

NANA

AAAN

ANNA

NNNA

AANN

ANAN  

NNAA  


On the other hand, this mapping does not easily handle the case of ambiguities during reconfigurations from 2 to 1 CC. In such cases, the eNB may try to decode the Rel-8 format while the UE still sends feedback corresponding to 2 CCs (or vice versa). In this case, the Panasonic proposal [4] may perform better, albeit at the expense of some loss of A/N decoding performance in the 2CC case. 

There is therefore a tradeoff between optimising A/N decoding performance for the 2CC case and maximising reliability during reconfigurations. 

In general, reconfigurations occur seldom, while the 2CC case is part of normal operation. Therefore optimising for the 2 CC case, as per the ZTE proposal above, may be preferable. 
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