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Introduction
In RAN1 #90 meeting [1], the follow has been agreed for CB segmentation. 

Agreement:
· Equal code block size after segmentation
· Working Assumption: TBS determination procedure ensures that TBS plus TB-CRC can be factored into the number of CBs multiplied by the CBS (before addition of LDPC encoding filler bits).
· (If a special case emerges where the TBS determination procedure cannot achieve the above criterion, equal CBS would be achieved by zero-padding.)

Working Assumption, to be checked after finalisation of the TBS table and confirmed if TBSs exist for which the following is meaningfully beneficial and does not cause meaningful degradation: 
· For initial transmissions with code rate Rinit > 1/4*, BG2 is not used when TBS>3824 
· If the FFS on UE capabilities w.r.t. support of both BGs is resolved such that it is possible that a UE does not support BG1, then the above bullet only applies if the UE supports BG1. 
· BG2 is used for initial transmissions with code rate Rinit <= ¼* for all TBS supported at that code rate
· For BG2 with TBSs larger than 3824, the TB is segmented into CBs no larger than 3840
· * ¼ is TBC at NR AH#3
To be checked how the receiver knows in each case the code rate of the initial transmission, and how exactly it is defined. 
FFS whether some UE capabilities may be possible that do not require the implementation of both base graphs. 
In this contribution, we give further evaluation of CB segmentation using BG#1 and BG#2. 
Discussion
  2.1 Code Block Segmentation for Low Code Rate
This contribution evaluates the performance of CB segmentation based on two LDPC base graphs for low coding rates.  According working assumption, Kmax1=8848 including 24CRC bits and Kmax2=3840 including 16CRC are used for BG#1 and BG#2 respectively. In our simulation, packet error rate (one TB=one packet) instead of BLER is evaluated.
[bookmark: OLE_LINK110]A simulation is performed with parameters TBS = {14688, 36696}, R= {7/24, 1/4, 1/5}. For Base graph#1, coding rate R is achieved by repetition from rate 1/3 code. 
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Figure 1: Packet error rate performance with 1st Tx coding rate R=7/24 and TBS=14688
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Figure 2: Packet error rate performance with 1st Tx coding rate R=7/24 and TBS=36696
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Figure 3 Packet error rate performance with 1st Tx coding rate R=1/4 and TBS=14688
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Figure4: Packet error rate performance with 1st Tx coding rate R=1/5 and TBS=14688
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Figure5: Packet error rate performance with 1st Tx coding rate R=1/4 and TBS=36696
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Figure 6: Packet error rate performance with 1st Tx coding rate R=1/5 and TBS=36696

Figure 1-6 give packet error rate performance of segmentation schemes based on LDPC BG#1 and BG#2, with different  coding rates of initial transmission.  As shown in Figure 1 and Figure 2, we can see that the  coding rate R=7/24, BG#2 have comparable BLER performance with that of BG#1 for the evaluated TB sizes.  From Figure 3 to Figure 6, we can see with the coding rate R <=1/4, BG#2 outperforms BG#1 in packet error rate performance for the evaluated TBS. Therefore,  the coding rate R <=1/4 is appropriate in setting the boundary of  using BG#2 for the code block segmentation for all TBS.
Observation 1: For initial transmission coding rate R <=1/4, TB segmented to smaller code blocks using BG#2 as LDPC encoding outperforms that using BG#1 with repetition in packet error rate performance. 
[bookmark: OLE_LINK113][bookmark: OLE_LINK114]Proposal 1: Working assumption should be confirmed to support CB segmentation using BG#2 for initial transmission coding rate R <=1/4. 
Proposal 2: 1-bit signaling indicating LDPC base graphs is preferable.
Conclusion 
The above discussion is summarized with following observations and proposals:
Observation 1: For initial transmission coding rate R <=1/4, TB segmented to smaller code blocks using BG#2 as LDPC encoding outperforms that using BG#1 with repetition in packet error rate performance.
Proposal 1: Working assumption should be confirmed to support CB segmentation using BG#2 for initial transmission coding rate R <=1/4. 
Proposal 2: 1-bit signaling indicating LDPC BG is preferable. 
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