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1. Introduction

In RAN1-#61bis, for UCI multiplexing on PUSCH in case of SU-MIMO, some baseline assumptions were achieved about the TB selection for CQI/PMI reporting in case of 2TB transmission as well as the resource size for CQI/PMI and HARQ-ACK/RI.  However, the following remaining issues on this topic need to be addressed: 
· Clarify the exact interpretation of “Replica” for HARQ-ACK and RI
· Option A Replicate before channel coding
· Option B Replicate after channel coding
· Option C Replicate after scrambling
· Clarify which modulation is used for UCI  in case of 2 CW transmission
· Mapping schemes for RI and A/N
In this contribution, we discuss the first remaining issue and present our views.
2. Replication of HARQ-ACK and RI
Although it was agreed that HARQ-ACK and RI are replicated across all layers, the replication location is not finalized.  There are 3 possible replicating methods consisting of Option A, B and C as mentioned in [1].  We note that the selection of different replication options depends on the different receiver types as follows.

· Rank-1 receiver 

The HARQ-ACK and RI multiplexed across different layers are combined at the symbol-level, with rank-1 equalization being performed.  The data and HARQ-ACK/RI are detected with separate receivers.  However, due to the DFT-precoded processing in LTE-A UL, inter-symbol interference from the data is introduced to the HARQ-ACK and RI.  It was shown in [1] that the inter-symbol interference is much more severe than the inter-layer interference, although the inter-symbol interference decreases as the number of the REs of the ACK and RI increases.  

Moreover, if a Rank-1 receiver is used, the replication has to be performed after scrambling (i.e., Option C), which reduces the inter-cell interference randomization and also increases the standardization efforts required.
· Rank-N receiver

The HARQ-ACK and RI multiplexed on each layer are detected individually together with the data on the same layer.  The detected soft bits of the HARQ-ACK and RI on different layers are then combined, which results in less diversity gain but also less inter-symbol interference than with the Rank-1 receiver. 
By using a Rank-N receiver, the replication could be performed before or after channel coding (i.e., Option A or B).  If only one beta value for both CWs is agreed to calculate the resource size of HARQ-ACK and RI, it is more straightforward to adopt Option A, i.e., replication before channel coding.
3. Conclusions

In this contribution, we discuss three replication options for HARQ-ACK and RI across multiple layers.  To reduce the standardization effort, we prefer the straightforward Option A, i.e., replicate before channel coding, as in Rel-8.
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