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[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
As per the agreements below, PUSCH data is rate-matched around UCI (except for HARQ-ACK with up to 2 bits). 
	RAN1#90:
Agreements:
· For frequency first mapping, UCI resource mapping principles (e.g., around RS) are common for PUSCH with DFT-s-OFDM waveform and CP-OFDM waveform
· At least for periodic CSI report configured by RRC and aperiodic CSI report triggered by UL grant, the UL data is rate-matched around the UCI
RAN1#NR-Adhoc#3:
Agreements:
· Confirm the working assumption:
· For slot-based scheduling, for HARQ-ACK with more than 2 bits, PUSCH is rate-matched.
· For slot-based scheduling, for HARQ-ACK with up to 2 bits, PUSCH is punctured.



However, according to the discussion in Rel-17 coverage enhancements [2], there seems some misunderstanding that the PUSCH data is always punctured by UCI, because the notation G in Clause 6.2.6 has the same notation as the G in Clause 6.2.7 which includes the bits of UCI.
To avoid the potential misunderstanding, in [1], it is clarified in Clause 6.2.6 that when control information is multiplexed with UL-SCH transmission,  is replaced by  as defined in Clause 6.2.7, which means that the bit length after code block concatenation should be the total number of coded bits for UL-SCH transmission excluding the control information bits that requires rate-matching operation on PUSCH.
The specific change is proposed in [1] for Rel-15 TS 38.212 as
	[bookmark: _Toc19798717][bookmark: _Toc26467188][bookmark: _Toc44510974][bookmark: _Toc51232875][bookmark: _Toc19798714][bookmark: _Toc26467185][bookmark: _Toc29326540][bookmark: _Toc29327690][bookmark: _Toc36045880][bookmark: _Toc36046140][bookmark: _Toc36046286][bookmark: _Toc45209203][bookmark: _Toc51852376][bookmark: _Toc83205843]6.2.6	Code block concatenation




The input bit sequence for the code block concatenation block are the sequences , for  and where  is the number of rate matched bits for the -th code block. 
Code block concatenation is performed according to Clause 5.5. 


The bits after code block concatenation are denoted by, where  is the total number of coded bits for transmission. When control information is multiplexed with the UL-SCH transmission,  is equal to  and  is replaced by  as defined in Clause 6.2.7.  
[bookmark: _Toc19798718][bookmark: _Toc26467189][bookmark: _Toc44510975][bookmark: _Toc51232876]6.2.7	Data and control multiplexing

Denote the coded bits for UL-SCH as .

Denote the coded bits for HARQ-ACK, if any, as .

Denote the coded bits for CSI part 1, if any, as .

Denote the coded bits for CSI part 2, if any, as .

Denote the multiplexed data and control coded bit sequence as .



Denote  as the OFDM symbol index of the scheduled PUSCH, starting from 0 to , where  is the total number of OFDM symbols of the PUSCH, including all OFDM symbols used for DMRS.



Denote  as the subcarrier index of the scheduled PUSCH, starting from 0 to , where  is expressed as a number of subcarriers.




Denote  as the set of resource elements, in ascending order of indices , available for transmission of data in OFDM symbol , for . 





Denote  as the number of elements in set . Denote  as the -th element in .











Denote  as the set of resource elements, in ascending order of indices , available for transmission of UCI in OFDM symbol , for . Denote  as the number of elements in set . Denote  as the -th element in . For any OFDM symbol that carriers DMRS of the PUSCH, . For any OFDM symbol that does not carry DMRS of the PUSCH, .
<Unchanged parts are omitted>



As per chair’s guidance, this CR is discussed and is expected to complete by February xx. 
[108-e-NR-CRs-01] Issue#1 Correction on bit interleaving length for PUSCH transmission by February 25 – ??? (Huawei)
· Relevant tdoc: R1-2200974

Phase I of Discussions
Q1: In S6.2.6 of TS 38.212, whether or not the bit length after code block concatenation should be the total number of coded bits for UL-SCH transmission excluding the control information bits that requires rate-matching operation on PUSCH?
[bookmark: _Toc497414092][bookmark: _Toc499307128]If no, please elaborate a bit your understanding on the bit length and whether the bit length for the case of rate-matching is different from that for the case of puncturing.
Companies’ views are welcome.
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Draft CR for TS 38.212
Assuming that a common understanding is Yes for Q1, how to capture it is discussed here, with the CR [1] as a starting point. 
	6.2.6	Code block concatenation




The input bit sequence for the code block concatenation block are the sequences , for  and where  is the number of rate matched bits for the -th code block. 
Code block concatenation is performed according to Clause 5.5. 


The bits after code block concatenation are denoted by, where  is the total number of coded bits for transmission. When control information is multiplexed with the UL-SCH transmission,  is equal to  and  is replaced by  as defined in Clause 6.2.7.  
6.2.7	Data and control multiplexing

Denote the coded bits for UL-SCH as .

Denote the coded bits for HARQ-ACK, if any, as .

Denote the coded bits for CSI part 1, if any, as .

Denote the coded bits for CSI part 2, if any, as .

Denote the multiplexed data and control coded bit sequence as .



Denote  as the OFDM symbol index of the scheduled PUSCH, starting from 0 to , where  is the total number of OFDM symbols of the PUSCH, including all OFDM symbols used for DMRS.



Denote  as the subcarrier index of the scheduled PUSCH, starting from 0 to , where  is expressed as a number of subcarriers.




Denote  as the set of resource elements, in ascending order of indices , available for transmission of data in OFDM symbol , for . 





Denote  as the number of elements in set . Denote  as the -th element in .











Denote  as the set of resource elements, in ascending order of indices , available for transmission of UCI in OFDM symbol , for . Denote  as the number of elements in set . Denote  as the -th element in . For any OFDM symbol that carriers DMRS of the PUSCH, . For any OFDM symbol that does not carry DMRS of the PUSCH, .
<Unchanged parts are omitted>



Q2: Whether or not the CR proposed in [1], as copied above, is acceptable? Or any suggestion?
[bookmark: _GoBack]Companies’ views are welcome.
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Other Issues
Issues or comments that do not fit in any of the previous sections of this document can be provided here.
	Company
	View

	
	

	
	

	
	

	
	



Conclusions
TBD
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