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1 Introduction
In RAN1#61bis, the following was agreed as HARQ and RI resource size on PUSCH:
· Take Alt 1 as baseline assumption

· FFS whether or not a compensation factor should be included to account for  large RI/AN payload 

· FFS whether or not a rank-dependent spectrum efficiency adjustment, or spectrum efficiency cap, is needed for multi-layer case

· Alt 1: In case single beta value is agreed, simple extension of Rel-8
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In the case multiple beta values are agreed, the equation can be further changed to account for multiple beta value.

In this contribution, we discuss about open point of multiple beta value from view point of transmission power of UCI symbols.
2 Discussion
2.1 Rel-8 scheme and baseline agreement

In this section, brief explanations on the equation used in Rel-8/9 for derivation of the number of UCI (AN or RI) symbols and its parameters are provided. And also brief explanation on the baseline agreement on the equation in Rel-10 is also provided.

In Rel-8 [2], the number of AN or RI symbols on PUSCH are given by
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where 
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 is the number of HARQ-ACK bits or rank indicator bits, 
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 is the scheduled bandwidth for PUSCH transmission in the current sub-frame for the transport block, expressed as a number of subcarriers, and 
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is the number of SC-FDMA symbols per subframe for initial PUSCH transmission for the same transport block. 
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 is the scheduled bandwidth for initial transmission of the transport block, expressed as a number of subcarriers. The dominator represents the number of UL SCH bits after code block segmentation for turbo coding, where 
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is the number of code blocks, and 
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 is the number of bits in code block r.  
Single beta value, 
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 for RI, is configured by higher layers, which will determine the spectral efficiency of UCI bits of AN or RI. And the values will be selected due to the operating point of UCI on BLER relative to UL SCH for lower MCS, as the required SNR for UL SCH per bit is low for lower MCS.
And for Rel-10, baseline agreement is a simple extension of Rel-8 to two code words:
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The difference is only in the dominator which is extended to the number of total bits of two code words. Parameters with suffix (0) or (1) corresponds to code word 0 or 1, respectively.
2.2 Consideration on the transmission power of UCI symbols
For MCS with modulation scheme QPSK, UCI symbol for AN or RI on PUSCH has same transmission power as UL SCH symbol. So SNR of them at eNB receiver are also the same. On the other hand, for MCS with modulation scheme 16QAM or 64QAM, UCI symbols for AN or RI have higher transmission power compared to the averaged transmission power of UL SCH symbols, which corresponds to UL SCH power. This means SNR of UCI at eNB receiver is higher than UL SCH. This is because only the outmost modulation points are used for AN or RI transmission for modulation scheme 16QAM or 64 QAM.
Figure 1 shows the constellation of modulation schemes supported for PUSCH transmission, based on the Table 7.1.1-1 for QPSK, Table 7.1.2-1 for 16QAM and Table 7.1.3-1 for 64 QAM [3]. It can be known from those tables that the outmost modulation points of 16QAM or 64QAM, which are used for AN or RI transmission as stated above, have +2.55dB or +3.68dB higher transmission power, respectively, than averaged transmission power of all modulation points, which correspond to UL SCH transmission power. 
As uniform beta value regardless of modulation scheme is used in calculation of the number of UCI symbols, this additional power  of UCI symbols for 16QAM or 64QAM is not compensated and may lead to redundant number of UCI symbols for AN or RI on PUSCH. This redundant number of UCI symbol will degrade the BLER of UL SCH unnecessarily or require additional PRB assignment.
This additional power of UCI symbols for 16QAM or 64 QAM could be compensated and the number of UCI symbols could be reduced by 45% or 57%, respectively, if beta values were dependent on modulation scheme and reduced by power difference between UCI and UL SCH for 16QAM or 64QAM. With this method, coding rate of UL SCH could be reduced and BLER could be improved. And it would lead to UL capacity improvement since retransmission of UL SCH might be reduced or UL PRB assignment might be reduced.
And also additional reduction may be possible for 16QAM or 64QAM, since required SNR for 16QAM or 64QAM of UL SCH per bit is higher than QPSK and becomes higher as the MCS level is getting higher.
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(a) QPSK


       (b) 16QAM



(c) 64QAM
Fig. 1 constellation of modulation schemes with same transmission power
From above discussion we propose:
Proposal 1:  
Use modulation scheme dependent beta value to compensate higher transmission power of UCI symbols for the MCS with modulation scheme 16QAM or 64 QAM in calculating the number of UCI symbols for AN or RI.
Proposal 2: 
The offset value for 16QAM or 64 QAM can be reduced at least by 44% or 57%, respectively. If they are specified by specification, no additional signaling would be necessary.
2.3 Consideration on SU-MIMO case

There can be two code words and MCS for each code word can be different in SU-MIMO. In case modulation scheme dependent beta values, proposed in section 2.2, are introduced, beta value for each code word also can be different.
Proposal 3:  Use independent beta values for each code word in case of SU-MIMO.
And baseline agreement can be modified as option1 in [4].
Proposal 4:  Use the equation below proposed in [4] in case of SU-MIMO.
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Where the suffix 1/2 represents code word 1/2. 
3 Conclusion
In this contribution, we discussed the power difference between UCI symbols and UL SCH and reduced beta value for 16QAM and 64QAM, and its merit. And proposed:
Proposal 1:  
To use modulation scheme dependent beta value to compensate higher transmission power of UCI symbols for the MCS with modulation scheme 16QAM or 64 QAM in calculating the number of UCI symbols for AN or RI.

Proposal 2: 
The offset value for 16QAM or 64 QAM can be reduced at least by 44% or 57%, respectively. If they are specified by specification, no additional signaling would be needed.

Proposal 3:  To use independent beta values for each code word in case of SU-MIMO.

Proposal 4:  To use the equation below proposed in [4] in case of SU-MIMO.
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