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1 Introduction

FeLAA supports CSI report (RI/PMI/CQI) on PUSCH mode 1/2/3 for SUL PUSCH and AUL-UCI on AUL PUSCH. 

For CSI report on SUL PUSCH, UCI is always rate-matched in 2nd slot of a subframe for PUSCH mode 1 and 2, and in 1st slot for PUSCH mode 3 if the ending symbol is symbol #6. For AUL-UCI on AUL PUSCH, AUL-UCI is always mapped using symbol #1 to #12.  

When UE determines the number of coded modulation symbols for CSI or AUL-UCI, the above agreement should be the assumption.  However, the corresponding part in TS 36.212 does not correctly reflect the assumption.  
2 Discussion 
When a UE transmits UCI information with UL-SCH on PUSCH, the UE shall determine the number of coded modulation symbols for the UCI. The number of symbols Q’ is determined by minimum of Part A and Part B in the equation (1). Part A is to derive a desirable coding rate for UCI based on coding rate of UL-SCH, β_offset for a certain type of UCI and UCI payload. Part B is to restrict the number of UCI symbols within the maximum number of REs for UCI mapping. It is noted that the basic logic is the same for all UCI types, such as HARQ-ACK, CSI and AUL-UCI, though the parameters in Part A and Part B may be different for different cases. For example, for HARQ-ACK determination, the value of [image: image1.wmf]PUSCH
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 in Part B is specified as 4, while it is the same as PUSCH duration for PMI/CQI on PUSCH on licensed band.   
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2.1 AUL-UCI 

The number of SC-FDMA symbols for AUL-UCI is 10, i.e. from symbol #1 to #12 excluding 2 symbols for DM-RS. Therefore, the maximum number of REs for AUL-UCI mapping should be 10 (SC-FDMA symbol)* number of REs per SC-FDMA symbol. 
As shown in equation (1) captured by 5.2.2.6A in TS 36.212, the maximum number of REs for AUL-UCI mapping in Part B is [image: image3.wmf]PUSCH
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refers to section 5.2.2.6.  In section 5.2.2.6, [image: image6.wmf]PUSCH
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is the number of SC-FDMA symbols for PUSCH mapping. Specifically, for AUL-PUSCH, [image: image7.wmf]PUSCH
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= 12 (excluding DM-RS). Then, mathematically, Q’ derived by equation (1) can be larger than the available number of REs for AUL-UCI mapping (denoting by QAUL-UCI-real). 

In practice, Q’ can be larger than QAUL-UCI-real too. The payload of AUL-UCI is up to 43 bits (Table 5.2.2.6A-1 in TS 36.212), β_offset can be up to 126 (Table 8.6.3-1 in TS 36.213).  If the channel coding rate for UL-SCH is low orβ_offset is quite large, Q’ can be larger than QAUL-UCI-real. 

Observation 1: Q’ by equation (1) can be larger than QAUL-UCI-real (the number of REs available for AUL-UCI transmission) in some practical cases.
When Q’ > QAUL-UCI-real, the consequence is twofold (More detailed examples are shown in the appendix B). 

(a) Some of the UCI symbols can not be mapped,  i.e., last (Q’ - QAUL-UCI-real)  UCI symbols shall be dropped. Such dropping may be implemented on channel interleaver step.  However, QAUL-UCI-real calculation at both UE and eNB side is complicated. For example, eNB has to calculate Q’ according to equation (1) first, and then, calculate Q’’ according to the boundary of channel interleaver matrix (i.e., the number of rows and columns for AUL-UCI) again, to determine QAUL-UCI-real =min (Q’, Q’’) actually transmitted by UE.      
(b) Some of REs of PUSCH is vacant, i.e., none of UL-SCH or AUL-UCI is mapped on these REs, which is caused by the lack of UL-SCH bits. The number of UL-SCH bits is  
 [image: image8.wmf](
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wherein QAUL-UCI is derived by equation (1). If QAUL-UCI > QAUL-UCI-real, the sum of G and QAUL-UCI-real is smaller than the total number of REs for PUSCH transmission([image: image9.wmf])
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).  Consequently, some of REs in frequency domain is vacant, which increases PAPR/CM. Then, after DFT and IFFT transformation to time domain, the amplitude of several samples in one SC-FDMA symbol would be very small shown in Figure 1, e.g., lower than CCA threshold. As a result, some other nodes may finish LBT within this period and access the channel, while the UE also continues the transmission, leading to the collision between different nodes. Another extreme case is, if QAUL-UCI  equals to the total number of REs for PUSCH transmission, G =0, i.e. no UL-SCH bits at all. SC-FDMA symbol #0 and symbol #13 is empty for a AUL-PUSCH subframe. The even worse case is, UE can not continuously transmit AUL-PUSCH in consecutive AUL PUSCH subframes without additional LBT in between these subframes, due to gaps on symbol #0 and symbol #13. As shown in Figure 2, UE needs to perform LBT before AUL PUSCH subframe 1 and additional LBT before AUL PUSCH subframe 2 and subframe 3. Apparently, the transmission efficiency is dramatically reduced. It is also noted that AUL-UCI only transmission without UL-SCH is meaningless except for UL COT sharing indication. 
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                                          Figure 1 Time domain samples for one SC-FDMA symbol
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                                          Figure 2 AUL-PUSCH transmission on consecutive subframes 
Observation 2: If Q’ >  QAUL-UCI-real, 

· QAUL-UCI-real AUL-UCI symbols are transmitted and last (Q’ - QAUL-UCI-real) symbols have to be dropped, and it complicates actual AUL-UCI symbol calculation at UE and eNB side. 

· Number of UL-SCH symbols is reduced, and some of REs of PUSCH is vacant, which reduces data transmission efficiency, degrades Tx power efficiency and degrades channel access efficiency (e.g., either requiring additional LBT or increase collision probability). 

The simple way to avoid such error case is to correct parameters in Part B to restrict Q’ no larger than the maximum number of REs for AUL-UCI. Such correction simply follows the logic from Rel-8.  The correction is proposed in the Appendix A.
2.2 CSI on PUSCH mode 1 

For PUSCH mode 1, UE may transmit PUSCH from the 1st or 2nd slot depending on LBT result, while CSI is only transmitted in 2nd slot to avoid puncturing any CSI bit. Then, the number of SC-FDMA symbols for CQI/PMI is either 6 or 5 (if last symbol is reserved), and the number of SC-FDMA symbols for RI is 2. Besides, RAN1 also agreed to determine the number of CSI symbols based on two slots to achieve a desirably low coding rate for CSI (including RI and CQI/PMI). 
For RI, referring to equation (3), the one-slot restriction of the number of SC-FDMA symbols for RI should be reflected by [image: image15.wmf]UCI
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 in Part B, and desirable coding rate for RI based on two-slots should be reflected by  [image: image16.wmf]()
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 respectively. For CQI/PMI, referring to equation (4), the one-slot restriction of the number of SC-FDMA symbols for CQI/PMI should be reflected by [image: image17.wmf]PUSCH
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However, according to the description in 5.2.2.6, Part B in equation (3) and (4) is based on two-slots rather than one-slot restriction. In equation (3), [image: image21.wmf]UCI
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is 4 for RI rather than 2 and [image: image22.wmf]PUSCH
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 in equation (4) is specified as SC-FDMA symbols in two-slots rather than one slot. Consequently, the number of RI symbols derived by equation (3) and CQI/PMI symbols derived by equation (4) can be larger than the available number of REs for RI and CQI/PMI respectively (denoting by QRI-real and QCQI/PMI-real). 

In practice, the payload of RI is typically less than ten bits (can be ~100 bit for the extreme case of A-CSI report of 32 CCs) and β_offset up to 20 (Table 8.6.3-2 in TS 36.213). For most cases, Part A in equation (3) is smaller than the number of REs of two SC-FDMA symbols for RI in 2nd slot, except for the case of extremely low coding rate of UL-SCH. Therefore, it can be considered as the corner case if Q’ is larger than REs available for RI transmission. However, the payload of CQI/PMI report can be thousands of bits depending on CSI reporting mode, β_offset can be up to 6.25 (Table 8.6.3-3 in TS 36.213). Q’ can be larger than REs available for CQI/PMI transmission on 2nd slot if the channel coding rate for UL-SCH is low or CQI/PMI payload is quite large, e.g., one CSI report consists of more than one CSI processes. 
Observation 3: At least Q’ by equation (4) can be larger than QCQI/PMI-real (the number of REs available for CQI/PMI transmission) for  mode 1 PUSCH in some practical cases.
Similar as AUL-UCI, when Q’  > QCQI/PMI-real, (Q’ - QCQI/PMI-real) symbols of CQI/PMI have to be dropped. The number of UL-SCH G is also reduced which leads to poor data transmission efficiency and the vacant REs in SC-FDMA symbols of slot 0 materially reduces transmission power efficiency and dramatically degrades channel access performance. The consequence is even more serious than AUL-UCI. Figure 3 shows an example of G=0 bit UL-SCH wherein symbol #0 ~ symbol #6 in 1st slot except DM-RS is empty. It is a terribly loss of data transmission of a whole slot. Moreover, the channel access efficiency is obviously reduced. Even though UE finishes LBT at the beginning of 1st slot, UE still has to wait until symbol #3 to transmit DM-RS (additional LBT is required), and then, no signal again, and wait until 2nd slot (another LBT is reqruired) to transmit CQI/PMI. So, UE has to finish 3 LBT to finally transmit CQI/PMI in 2nd slot. Apparently, the channel may be occupied by other nodes before 2nd slot, then UE has to drop CQI/PMI transmission. More detailed examples are shown in the appendix B.
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Figure 3  Zero bit UL-SCH transmission for PUSCH mode 1
Observation 4: If Q’ > QCQI/PMI-real, 

· QCQI/PMI-real CQI/PMI symbols are transmitted and last (Q’ – QCQI/PMI-real) symbols have to be dropped, and it complicates actual CQI/PMI symbol calculation at UE and eNB side. 

· Number of UL-SCH symbols is reduced, and some of REs of PUSCH is vacant, which reduces data transmission efficiency, degrades transmission power efficiency, and degrades channel access efficiency (e.g., either requiring additional LBT or increase collision probability). 

· The consequence would be even worse than AUL-UCI error case.   

The simple way to avoid such error case is to correct parameters in Part B to restrict Q’ no larger than the maximum number of REs for CQI/PMI. Such correction simply follows the logic from Rel-8.  The correction for RI and CQI/PMI is provided in Appendix A.

3 Conclusions

This contribution discusses how to determine the number of coded modulation symbols for UCI transmission on AUL PUSCH and partial PUSCH mode 1, and proposes the following. The corrections are also in the companion paper [2].
Observation 1: Q’ by equation (1) can be larger than QAUL-UCI-real (the number of REs available for AUL-UCI transmission) in some practical cases.

Observation 2: If Q’ >  QAUL-UCI-real, 

· QAUL-UCI-real AUL-UCI symbols are transmitted and last (Q’ - QAUL-UCI-real) symbols have to be dropped, and it complicates actual AUL-UCI symbol calculation at UE and eNB side. 

· Number of UL-SCH symbols is reduced, and some of REs of PUSCH is vacant, which reduces data transmission efficiency, degrades Tx power efficiency and degrades channel access efficiency (e.g., either requiring additional LBT or increase collision probability). 

Observation 3: At least Q’ by equation (4) can be larger than QCQI/PMI-real (the number of REs available for CQI/PMI transmission) for  mode 1 PUSCH in some practical cases.
Observation 4: If Q’ > QCQI/PMI-real, 

· QCQI/PMI-real CQI/PMI symbols are transmitted and last (Q’ – QCQI/PMI-real) symbols have to be dropped, and it complicates actual CQI/PMI symbol calculation at UE and eNB side. 

· Number of UL-SCH symbols is reduced, and some of REs of PUSCH is vacant, which reduces data transmission efficiency, degrades transmission power efficiency, and degrades channel access efficiency (e.g., either requiring additional LBT or increase collision probability). 

· The consequence would be even worse than AUL-UCI error case.   

Proposal: Part B in equation (1)(3)(4) should be revised to restrict the number of UCI symbols no larger than the maximum number of REs for UCI transmission.  
Reference
[1] TS 36.212 v15.2.1, “Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding (Release 15)”. 
[2] R1-1812937, “Correction on the AUL-UCI coded modulation symbols in 36.212”, Samsung, Nov. 2018.
Appendix A  Proposed TP 
-------------------------------------------------  TS 36.212 V15.2.1 -----------------------------------------------------------

5.2.2.6
Channel coding of control information
…
When the UE transmits HARQ-ACK bits, rank indicator bits or CRI bits, it shall determine the number of coded modulation symbols per layer [image: image24.wmf]Q
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 for HARQ-ACK, rank indicator, or CRI bits as follows.

For the case when only one transport block is transmitted in the PUSCH conveying the HARQ-ACK bits, rank indicator bits or CRI bits:
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where 

-
[image: image26.wmf]O

 is the number of HARQ-ACK bits, rank indicator bits or CRI bits, and

-
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is 4 for PUSCH with subframe duration. [image: image28.wmf]UCI
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 is 2 for PUSCH with slot duration, or for Partial PUSCH Mode 1 or 2 or 3. [image: image29.wmf]UCI
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 is 1 for PUSCH with subslot duration.
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 is the scheduled bandwidth for PUSCH transmission in the current subframe/slot/subslot for the transport block, expressed as a number of subcarriers in [2], and 
-
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is the number of SC-FDMA symbols per subframe/slot/subslot for initial PUSCH transmission for the same transport block, respectively, given by 
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 for PUSCH with subslot duration, 
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 is the number of SC-FDMA symbols of the subslot as defined in subclause 4.1 of [2],
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 is the number of SC-FDMA symbols for DMRS of the subslot as defined in subclause 5.5.2.1.2 of [2]

-
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 is equal to 1 
-
if UE configured with one UL cell is configured to send PUSCH and SRS in the same subframe/slot/subslot for initial transmission, or

-
if UE transmits PUSCH and SRS in the same subframe/slot/subslot in the same serving cell for initial transmission, or 
-
if the PUSCH resource allocation for initial transmission even partially overlaps with the cell-specific SRS subframe and bandwidth configuration defined in subclause 5.5.3 of [2], and for PUSCH with slot/subslot duration if the current slot/subslot is the last slot/subslot in a subframe, or 

-
if the subframe/slot/subslot for initial transmission in the same serving cell is in a UE-specific type-1 SRS subframe as defined in Subclause 8.2 of [3], and for PUSCH with slot/subslot duration if the current slot/subslot is the last slot/subslot in a subframe, or 
-
if the subframe/slot/subslot for initial transmission in the same serving cell is in a UE-specific type-0 SRS subframe as defined in subclause 8.2 of [3] and the UE is configured with multiple TAGs, and for PUSCH with slot/subslot duration if the current slot/subslot is the last slot/subslot in a subframe. 
-
Otherwise [image: image39.wmf]SRS
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 is equal to 1 when the UE configured for uplink transmission on a LAA SCell is indicated to transmit the PUSCH not starting from the beginning of the first symbol or the seventh symbol of the subframe for initial transmission, otherwise is equal to 0. 
-
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 is equal to 1 when the UE configured for uplink transmission on a LAA SCell is indicated to transmit the PUSCH up to the second to last symbol of the subframe for initial transmission and [image: image42.wmf]SRS
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 is equal to 0, otherwise is equal to 0.
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 are obtained from the initial PDCCH or EPDCCH or MPDCCH or SPDCCH for the same transport block. If there is no initial PDCCH or EPDCCH with DCI format 0/0A/0B/4A/4B or MPDCCH with DCI format 6-0A/6-0B or SPDCCH with DCI format 7-0A/7-0B for the same transport block, [image: image46.wmf]initial
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 shall be determined from:

-
the most recent semi-persistent scheduling assignment PDCCH or EPDCCH or MPDCCH or SPDCCH, when the initial PUSCH for the same transport block is semi-persistently scheduled, or, 

-
the random access response grant for the same transport block, when the PUSCH is initiated by the random access response grant, or

-
the most recent AUL activation DCI as defined in [3], when the initial PUSCH for the same transport block is AUL PUSCH.

For the case when two transport blocks are transmitted in the PUSCH conveying the HARQ-ACK bits, rank indicator bits or CRI bits:
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where 

-
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 is the number of HARQ-ACK bits, rank indicator bits or CRI bits, and
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 are the scheduled bandwidths or bandwidths assigned by the most recent AUL activation DCI as defined in [3] for PUSCH transmission in the initial sub-frame for the first and second transport block, respectively, expressed as a number of subcarriers in [2], and 
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are the number of SC-FDMA symbols per subframe for initial PUSCH transmission for the first and second transport block given by 
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if UE configured with one UL cell is configured to send PUSCH and SRS in the same subframe for initial transmission, or
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if UE transmits PUSCH and SRS in the same subframe in the same serving cell for initial transmission of transport block "x", or 
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if the PUSCH resource allocation for initial transmission of transport bock "x" even partially overlaps with the cell-specific SRS subframe and bandwidth configuration defined in subclause 5.5.3 of [2] , or 

-
if the subframe for initial transmission of transport block "x" in the same serving cell is a UE-specific type-1 SRS subframe as defined in Subclause 8.2 of [3], or 
-
if the subframe for initial transmission of transport block "x" in the same serving cell is a UE-specific type-0 SRS subframe as defined in subclause 8.2 of [3] and the UE is configured with multiple TAGs. 
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 is equal to 1 when the UE configured for uplink transmission on a LAA SCell is indicated to transmit the PUSCH for the first and second transport block not starting from the beginning of the first symbol or the seventh symbol of the subframe for initial transmission, otherwise is equal to 0. 
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 are obtained from the initial PDCCH or EPDCCH for the corresponding transport block, or from the most recent AUL activation DCI as defined in [3], when the initial PUSCH for the corresponding transport block is AUL PUSCH. 
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For channel quality control information (CQI and/or PMI denoted as CQI/PMI);

When the UE transmits channel quality control information bits, it shall determine the number of modulation coded symbols per layer [image: image79.wmf]Q
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 for channel quality information as 
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-------------------------------------------------  TS 36.212 V15.2.1 -----------------------------------------------------------

5.2.2.6A
Channel coding of AUL-UCI

When the UE transmits AUL-UCI bits in the AUL PUSCH, it shall determine the number of modulation coded symbols per layer [image: image115.wmf]Q
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 for AUL-UCI as
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Appendix B  Examples for Q’>Q’real
Two examples are provided as follows to analysis the consequences when Q’ is larger than REs available for AUL-UCI transmission.

Example 1: Assuming QPSK Qm =2, single layer transmission [image: image137.wmf])
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=1, and one interlace of 10 PRBs for AUL-PUSCH transmission, [image: image138.wmf]PUSCH
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 =12， [image: image139.wmf]PUSCH

sc

M

=10 PRB*12=120, so the value of Part B is 1440 (QPSK symbols).  Assuming the channel-coding rate for UL-SCH is 2/3, UCI payload is 43, and β_offset = 50, so the value of Part A is 3225 (QPSK symbols).  The maximum number of REs available for AUL-UCI transmission QAUL-UCI-real is 1200 (1200 QPSK symbols).  According to equation (1), Q’ = min (3225, 1440) = 1440 QPSK symbols, QAUL-UCI  = Q’* Qm  = 1440*2=2880 bits , and the number of UL-SCH bits is G = (12*120*2-2880)=0 (no UL-SCH bit at all !).  When UE performs channel interleaver, UE shall map the first 1200 QPSK symbols onto column #1~column #12 of channel interleaver matrix, and drop the last 1440-1200=220 QPSK symbols of AUL-UCI.  Then, UE does not map any UL-SCH bit, because G=0. Consequently, both column #0 and column #11 are empty (not adding any dummy bits!) as shown in Figure 4. 
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Figure 4
Example 2: Assuming QPSK Qm =2, single layer transmission  [image: image142.wmf])
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=1, and one interlace of 10 PRBs for AUL-PUSCH transmission, [image: image143.wmf]PUSCH
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=10 PRB*12=120, so the value of Part B is 1440 (QPSK symbols).  Assuming the channel-coding rate for UL-SCH is 2/3, UCI payload is 43, and β_offset = 20, so the value of Part A is 1290 (QPSK symbols).  The maximum number of REs available for AUL-UCI transmission QAUL-UCI-real is 1200 (1200 QPSK symbols).  According to equation (1), Q’ = min (1290, 1440) = 1290 QPSK symbols, QAUL-UCI  = Q’* Qm  = 1290*2=2580 bits , and the number of UL-SCH bits is G = (12*120*2-2580)=300 (equals to 150 QPSK symbols).  When UE performs channel interleaver, UE shall first map the first 1200 QPSK symbols onto column #1~column #12 of channel interleaver matrix, and drop the last1290-1200=90 symbols of AUL-UCI.  Then, UE maps 150 QPSK symbols onto column #0 and column #11 for UL-SCH row-by-row (75 QPSK symbols per column). Consequently, last 45 REs for both column #0 and column #11 are empty (not adding any dummy bits!) as shown in Figure 5.  Consequently, these empty bits increase PAPR as well as lead to very small amplitude of several samples (in time domain) in both SC-FDMA symbol #0 and symbol #13 that may increase collision probability. 


[image: image145.emf]Channel interleaver matrix

(frequency domain)

0 1 2 3 4 5 10 11 8 9 6 7

UL-SCH

AUL-UCI

Empty



 EMBED Visio.Drawing.11  [image: image146.emf]DM-RS

AUL-UCI

SC-FDMA symbol in time domain

0 1 2 3 4 5 10 11 8 9 6 7 1213

UL-SCH


Figure 5
Two examples are provided as follows to analysis the consequences when Q’ is larger than REs available for CQI/PMI transmission.

Example 3: Assuming QPSK Qm =2, single layer transmission [image: image147.wmf])
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 for simplicity, so the value of Part B is 1440 (QPSK symbols).  Assuming the channel-coding rate for UL-SCH is 2/3, CQI/PMI payload is 200 bits, and β_offset = 6.25, so the value of Part A is 1875 (QPSK symbols).  The maximum number of REs available for CQI/PMI transmission QCQI-real is 720 (720 QPSK symbols, assuming 6 symbols for 2nd slot without DM-RS).  According to equation (4), Q’ = min (1875, 1440) = 1440 QPSK symbols, QCQI  = Q’* Qm  = 1440*2=2880 bits , and the number of UL-SCH bits is G = (12*120*2-2880)=0 (no UL-SCH bit at all!).  When UE performs channel interleaver, UE shall map the first 720 QPSK symbols onto column #6~column #11 of channel interleaver matrix, and drop the last 1440-720=720 QPSK symbols of CQI/PMI.  Then, UE does not map any UL-SCH bit, because G=0. Consequently, both column #0 and column #13 are empty (not adding any dummy bits!) as shown in Figure 6. That means, even if UE finishes LBT at the beginning of 1st slot, UE still has to wait until symbol #3 to transmit DM-RS (additional LBT is required), and then, no signal again, and wait until 2nd slot (another LBT is reqruired) to transmit CQI/PMI. So, UE has to finish 3 LBT to finally transmit CQI/PMI in 2nd slot. Apparently, the channel may be occupied by other nodes before 2nd slot, then UE has to drop CQI/PMI transmission. 
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Figure 6
Example 4: Assuming QPSK Qm =2, single layer transmission  [image: image153.wmf])
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 for simplicity, so the value of Part B is 1440 (QPSK symbols).  Assuming the channel-coding rate for UL-SCH is 2/3, CQI/PMI payload is 200 bits, and β_offset = 3.5, so the value of Part A is 1050 (QPSK symbols).  The maximum number of REs available for CQI/PMI transmission QCQI-real is 720 (720 QPSK symbols, assuming 6 symbols for 2nd slot without DM-RS).  According to equation (4), Q’ = min (1050, 1440) = 1050 QPSK symbols, QCQI  = Q’* Qm  = 1050*2=2100 bits, and the number of UL-SCH bits is G = (12*120*2-2100)=780 bits (equals to 390 QPSK symbols).  When UE performs channel interleaver, UE shall first map the first 720 QPSK symbols onto column #6~column #11 of channel interleaver matrix, and drop the last 1050-720=330 QPSK symbols of CQI/PMI.  Then, UE maps 390QPSK symbols onto column #0 and column #6 for UL-SCH row-by-row (65 QPSK symbols per column). Consequently, last 55 REs for each column of column #0 to column #6 are empty (not adding any dummy bits!) as shown in Figure 7. Consequently, these empty bits increase PAPR as well as lead to very small amplitude of last half part of each SC-FDMA symbol in 1st slot. 
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Appendix C  β_offset for RI/CQI/PMI and AUL-UCI

                                     Table 5.2.2.6A-1: Fields for AUL-UCI (TS 36.212)
	Field
	Bit width

	
	1 transport block
	2 transport blocks

	AUL C-RNTI
	16
	16

	HARQ process number
	4
	4

	Redundancy version
	2
	2

	New data indicator
	1
	2

	PUSCH starting symbol
	1
	1

	PUSCH ending symbol
	1
	1

	Channel Occupancy Time (COT) sharing indication
	1
	1


Table 8.6.3-1: Mapping of HARQ-ACK offset or AUL-UCI offset values and the index signalled by higher layers (TS 36.213)
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Table 8.6.3-2: Mapping of RI offset values and the index signalled by higher layers (TS 36.213)
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Table 8.6.3-3: Mapping of CQI offset values and the index signalled by higher layers (TS 36.213)
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