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1. Introduction

The CQI and PMI reporting modes on PUSCH and PUCCH in [1] is specified in detail. The corresponding bitfield reports are not specified, i.e. the individual order of the RI, different CQI reports and the PMI is multiplexed. This contribution specifies the bitfield structure for the CQI, RI and PMI report on PUSCH and PUCCH.
2. Proposal

In order to map the CQI, PMI and RI reports to a bit sequence some general rules have to be decided. According to [2] there is no extra protection of certain bit positions when encoded according to section 5.2.3.3 [3]. Given that it is a well known fact that the Tail biting convolutional coding in section 5.1.3.1 [3] does not give any extra bit protection to certain bit positions. We propose the following general rules to be applied for all the CQI, PMI and RI modes on PUSCH and PUCCH.
· Each information field in the CQI, PMI and RI reports is mapped to the bit sequence 
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, where we propose that the MSB is always the first bit in the bit sequence, i.e. 
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 is always MSB. 
· The corresponding bitfields in a specific CQI/PMI/RI report shall be multiplexed according to Figure 1 if it is decided that the RI is jointly encoded with the CQI/PMI report on PUSCH. If it is decided that the RI is separately encoded, the corresponding RI field in Figure 1 should then be removed. Fields that are not applicable for a specific CQI/PMI/RI report are in that case not present.
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Figure 1: General multiplexing for CQI, PMI and RI reports
In section 2.1, 2.2, 2.3, 2.4.1 and 2.5 the general rules above have been applied to the CQI, PMI and RI reporting methods on PUSCH and PUCCH. 

2.1. Higher Layer-configured feedback on PUSCH
In case of higher layer configured subband feedback is configured. 
Mode 3-0

xwCQI,0 = {xwCQI0, xwCQI1, xwCQI2, xwCQI3}0  for the wideband CQI report (table 7.2.3-1 [1])

xdCQI,0 = {{xdCQI0, xdCQI1}0, {xdCQI0, xdCQI1}1, … , {xdCQI0, xdCQI1}N-1}0  for the differential CQI, where N is defined in section 7.2 [1].
x*0 is the MSB in all bitfields above.
The bitmap for the complete report is finally defined by

x = xdCQI,0, xwCQI,0
Mode 3-1

xR = {xR0, xR1} or {xR0} or {Ø} depending on the RI report size
xwCQI,i = {xwCQI0, xwCQI1, xwCQI2, xwCQI3}i  for the wideband CQI report (table 7.2.3-1 [1]), where i represent codeword the wideband CQI report is valid for. 
xdCQI,i = {{xdCQI0, xdCQI1}0, {xdCQI0, xdCQI1}1, … , {xdCQI0, xdCQI1}N-1}i for the differential CQI report, where i represent codeword the wideband CQI report is valid for and N is defined in section 7.2 [1].
xPMI = {xPMI0, …, xPMI(V-1)} for the PMI, where V is the number of bits in the PMI report.
x*0 is the MSB in all bitfields above.
The complete report is finally defined by
x = xR, xdCQI,0, xwCQI,0, xPMI ,

if RI = 1
x = xR, xdCQI,0, xwCQI,0, xdCQI,1, xwCQI,1, xPMI  ,
if RI > 1
2.2. UE-selected feedback on PUSCH
In case of UE-selected subband feedback is configured by higher layer. 
Mode 2-0

xwCQI,0 = {xwCQI0, xwCQI1, xwCQI2, xwCQI3}0 for the wideband CQI report (table 7.2.3-1, [1])

xdCQI,0 = {xdCQI0, xdCQI1}0  for the differential CQI report
xr = {xr0, … , xr(L-1)}i  for the positions of the M selected subbands, where L is defined in section 7.2.1 [1].
x*0 is the MSB in all bitfields above.

The complete report is finally defined by

x = xdCQI,0, xwCQI,0, xr
Mode 2-2

xR = {xR0, xR1} or {xR0} or {Ø} depending on the RI report size
xwCQI,i = {xwCQI0, xwCQI1, xwCQI2, xwCQI3}i  for the wideband CQI report (table 7.2.3-1 [1]), where i represent codeword the wideband CQI report is valid for.
xdCQI,i = {xdCQI0, xdCQI1}i  for the differential CQI report, where i represent codeword the wideband CQI report is valid for.
xr = {xr0, … , xr(L-1)}i  for the positions of the M selected subbands, where L is defined in section 7.2.1 [1].
xPMI = {{xPMI0, …, xPMI(V-1)}0, … , {xPMI0, …, xPMI(V-1)}C-1} for the PMI, where V is the number of bits in the PMI reprot and C is defined in section 7.2.1 [1].
x*0 is the MSB in all bitfields above.
The complete report is finally defined by
x = xR, xdCQI,0, xwCQI,0, xr ,xPMI ,


if RI = 1
x = xR, xdCQI,0, xwCQI,0, xdCQI,1, xwCQI,1, xr ,xPMI ,
if RI > 1
2.3. Wideband feedback PUSCH
In case of wideband feedback is configured by higher layer. 
Mode 1-2

xR = {xR0, xR1} or {xR0} or {Ø} depending on the RI report size
xwCQI,i = {xwCQI0, xwCQI1, xwCQI2, xwCQI3}i  for the wideband CQI report (Table 7.2.3-1 [1]), where i represents the codeword the wideband CQI report is valid for.

xPMI = {{xPMI0, …, xPMI(V-1)}0, … , {xPMI0, …, xPMI(V-1)}C-1} for the PMI, where V is the number of bits for each PMI rand C is defined in Section 7.2.1 of [1].

x*0 is the MSB in all bitfields above.
The complete report is finally defined by
x = xR, xwCQI,0, xPMI ,

if RI = 1
x = xR, xwCQI,0, xwCQI,1, xPMI  ,
if RI > 1
2.4. CQI/PMI report on PUCCH
2.4.1 Wideband feedback PUCCH

In case of wideband feedback is configured by higher layer on PUCCH. 

Mode 1-0

xwCQI,0 = {xwCQI0, xwCQI1, xwCQI2, xwCQI3}0 for the wideband CQI report (table 7.2.3-1)
x*0 is the MSB in all bitfields above.
The complete report is finally defined by

x = xwCQI,0
Mode 1-1

xwCQI,0 = {xwCQI0, xwCQI1, xwCQI2, xwCQI3}0 for the wideband CQI report (table 7.2.3-1)
xdCQI,0 = {xdCQI0, xdCQI1, xdCQI2}0 for the differential CQI report
xwPMI = {xwPMI0, xwPMI1, xwPMI2, xwPMI3}0 for the wideband PMI
x*0 is the MSB in all bitfields above.
The complete report is finally defined by

x = xwCQI,0, xwPMI ,

if RI = 1
x = xdCQI,0, xwCQI,0, xwPMI  ,

if RI > 1
2.4.2 UE selected feedback PUCCH

In case of UE selected feedback is configured by higher layer on PUCCH. 

Mode 2-0

In case of wideband CQI report the report should be constructed according to mode 1-0 in section 2.4.1.

In case of reporting instances where CQI for selected subband is reported, the report is constructed as

xsCQI,0 = {xsCQI0, xsCQI1, xsCQI2, xsCQI3}0 for the CQI of the selected subband

xr = {xr0, … , xr(L-1)}  for the positions of the M selected subbands, where L is defined in section 7.2.2 [1].

x*0 is the MSB in all bitfields above.

The complete report is finally defined by

x = xsCQI,0, xr

Mode 2-1

In case of wideband CQI report the report should be constructed according to mode 1-1 in Section 2.4.1.

In case of reporting instances where CQI for selected subband is reported, the report is constructed as

xdCQI,0 = {xdCQI0, xdCQI1, xdCQI2}0  for the differential CQI

xsCQI,0 = {xsCQI0, xsCQI1, xsCQI2, xsCQI3}0 for the CQI of the selected subband

xr = {xr0, … , xr(L-1)}  for the position of the selected subband, where L is defined in section 7.2.2 [1].

x*0 is the MSB in all bitfields above.

The complete report is finally defined by

x = xsCQI,0, xr

RI = 1
x = xdCQI,0, xsCQI,0, xr
RI > 1
2.5. RI report report on PUCCH
xR = {xR0, xR1} or {xR0} depending on the RI report size
x*0 is the MSB in all bitfields above.
The complete report is finally defined by

x = xR
3. Conclusion

This contribution propose how the CQI, PMI and RI reports for the modes 1-2, 2-0, 2-2, 3-0, 3-1 on PUSCH and 1-0, 1-1, 2-0, 2-1 on PUCCH should be multiplexed and that each individual report bitfield should start with MSB.
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