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1 Introduction
For HARQ-ACK and RI, the following is agreed in 3GPP RAN1#62bis:
· Straight forward extension of the single antenna case with replication across layers

· Observation: avoids additional eNB receiver implementation and reuse Rel-8 components as much as possible
· Same starting point  for rate-matching for each TB 

· 1 or 2 bits:

· Same modulation for UCI and data on each codeword (same as Rel-8)

· Corner constellation points are used (same as Rel-8)

· Repetition (1-bit) or Simplex (2-bit) coding per layer (same as Rel-8)

· HARQ-ACK and RI bits are replicated over CWs before channel coding

· If a CW is mapped onto multiple layers, HARQ-ACK and RI bits are replicated over these layers after coding

· Layer or Codeword (to be agreed in RAN1#63 at latest) specific scrambling 

· For each layer / Codeword, the Rel-8 scrambler is reused with the exception of different initialization parameters

· For each layer / Codeword, data and UCI are scrambled jointly (same as Rel-8) 

· More than 2 bits

· Same modulation for UCI and data on each codeword (same as Rel-8)

· All constellation points are used (same as Rel-8)

· (32, M) Reed-Muller coding per layer (same as Rel-8)

· HARQ-ACK and RI bits are replicated over CWs before channel coding

· If a CW is mapped onto multiple layers, HARQ-ACK and RI bits are replicated over these layers after coding.

· Layer or Codeword (to be agreed in RAN1#63 at latest) specific scrambling

· For each layer / Codeword, the Rel-8 scrambler is reused with the exception of different initialization parameters

· For each layer / Codeword, data and UCI are scrambled jointly (same as Rel-8) 

· Further discussion to decide if a standard-based solution is needed to resolve the issue of puncturing for RM code in high spectral efficiency/payload case 
· Working assumption is to make sure that the number of REs is not smaller than Qmin. 

· Q’ = max(Q’’, Q’min), where Q’’ is
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· Q’min is determined as a function of modulation order, and/or number of layers, and/or HARQ-ACK/RI payload. 
For CQI, the following is agreed in 3GPP RAN1#62bis:

· The TB with higher initial MCS level is selected for CQI/PMI transmission.
· Working assumption is that if the MCSs of 2 CWs are the same, CW0 is always selected.
In this contribution, we share Samsung’s views on the remaining details on UCI multiplexing on MIMO PUSCH.
2 Scrambling for UL MIMO
In RAN1#62bis, two options for scrambling in MIMO PUSCH are identified: 

· Alt 1: Set an initialization seed for scrambling per layer.

· Alt 2: Set an initialization seed for scrambling per CW.

As Rel-8 DL MIMO has adopted scrambling per CW, we can take Alt 2 as a baseline for Rel-10 UL MIMO. Furthermore, it is not clear what further benefits Alt 1 can give in addition to Alt 2’s. We note that even with scrambling per CW, we can still achieve precoder randomization for UCI modulation symbols across subcarriers. Hence, we propose to adopt Alt 2.
Proposal: Set one initialization seed for scrambling per CW.

3 Remaining Details of Q'min
One of the primary reasons to adopt setting a minimum number of REs for HARQ-ACK and RI is to ensure sufficient coding gain of the (32,O) RM code (or to prevent code rate outage, i.e., code rate>0.5). Since the maximum HARQ-ACK payload agreed for Rel-10 TDD and FDD for carrier aggregation is 10 or 20, the code rate outage occurs regardless of transmission ranks, in case Q'' does not give a sufficient number of REs per layer. 
On the other hand, we do not have code rate outage issue when HARQ-ACK or RI payload is 1 or 2 bits as repetition coding or simplex coding is used. Hence, we do not see a need of applying Q'min for payload of 1 or 2. 
Proposal: Q'min should be set only when the payload of HARQ-ACK or RI is greater than 2.
In [1], a few examples of Q'min are considered. 

· Ex 1) 
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, where 
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 is specified to a specific value (e.g., 1) or configured by higher layer signaling.
· We think that 
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 can be fixed in a specification, and having an additional higher-layer signaling only for a case in which Q'min should be applied is not seem to be necessary. 

· Having 
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 could over-provision minimum number of REs that should be used for the UCI, as 
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 can be as large as 126. In addition, as the puncturing problem (or the code rate outage problem) could be avoided by setting high 
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 (with sacrificing throughput in low-SNR regime), setting Q'min proportional to 
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 does not seem to be necessary.
· Ex 2) 
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· This example Q'min ensures that at least one code block of the (32,O)-RM code for HARQ-ACK and RI is transmitted on PUSCH. While with Q'min the puncturing problem (or the code rate outage problem) obviously will not happen, always setting Q'min to be a fixed number regardless of the payload O could result to slightly higher HARQ-ACK overhead than needed. 
· Ex 3) 
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· This example Q'min ensures that the code rate is always ≤0.5 and hence the code rate outage does not happen at all times. 
· Ex 4) 
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· This example Q'min sometimes gives a smaller number of REs than Ex 3), while it sometimes have code rate > 0.5. 
· Ex 5)
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· This example Q'min is further tailored to prevent the puncturing problem of the RM code from happening. However, the implementation of this Q'min is more complicated. 
Among these five examples, we propose to adopt Ex3) based on the observations above. We note that Ex3) is a simple solution that allows to have a tight code rate preventing code rate outage (or the puncturing problem) from happening. 
In all the examples in which 
[image: image13.wmf]m

Q

'

 is used, 
[image: image14.wmf]m

Q

'

 can be 
· Alt 1: 
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· Alt 2: 
[image: image16.wmf]2

/

)

(

'

2

1

m

m

m

Q

Q

Q

+

=

,
where 
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 is the modulation order for CW (x). Obviously, when only one CW is transmitted (e.g., rank 1), 
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. As Alt 1 ensures that the code rate is ≤0.5 for both codewords, we propose to agree on Alt 1. 
Proposal: We propose to adopt the following for Q'min. 

· 
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, if two CWs are transmitted on PUSCH,
·  
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, if one CW is transmitted on PUSCH.
4 Conclusion

This contribution proposes the following:
· Scrambling for MIMO PUSCH
· Set one initialization seed per CW.
· Details of 
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 if HARQ-ACK or RI payload is 1 or 2; 
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 if HARQ-ACK or RI payload is > 2. 

· Here, 
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, if two CWs are transmitted on PUSCH,
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, if one CW is transmitted on PUSCH. 
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