	
[bookmark: _Hlk477981674][bookmark: _GoBack]3GPP TSG RAN WG1 #90bis 	R1-1718997
Prague, Czechia, 9th – 13th October 2017
[bookmark: Source]Agenda item:	7.4.1.3
Source: 	Samsung
Title: 	Highest code rate supportable by BG2
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
This contribution is revised from R1-1717684.
In the last meeting RAN1 NR#3, the following working assumptions were made [1]:
	Working Assumption from RAN1#90, 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
Alternative proposal: BG2 is not used when TBS>3824. 

Working Assumption:
· Use base graph #1 for combinations of block lengths K>308 and code rates (as defined in previous email discussion) R>2/3.
· Base graph #2 may be used for block lengths K≤308 and code rates R>2/3, but the scheduler should take into account that no base graph is optimized for this region of K and R and therefore allow extra link adaptation margin.
To be confirmed at RAN1#90bis. 



According to the working assumptions, we need to clarify the region for selection of base graph #1 (BG1) and base graph #2 (BG2), in terms of K and R. From the simulation results in [1], [2], the BG1 is clearly suitable for   and , however, the region for  and  may be a little controversial due to a potential loss of link adaptation margin. 
In this contribution, we present the problem about a performance degradation for small TBS and high rate LDPC coding and make a proposal on a simple selection criterion for BG1/BG2. 
BLER Performance for Small TBS and High Rates 
In order to analyse the behaviour of the performance for high rates > 2/3 and small TBS, we conduct computer simulation. Since high coding rates are likely to adopt for higher order modulation, the simulations are carried out for 64QAM and 256QAM, respectively. For code rates 3/4, 4/5, 5/6, and 8/9, the performance of BG1/BG2-based LDPC coding for 64QAM and 256QAM is presented in Figures 1, 2, 3 and 4, respectively. Figures 1 and 2 present the required SNRs for achieving block error rate (BLER) 1e-2 according to TBS. Figures 3 and 4 present those for BLER achieving 1e-4 according to TBS. 
As shown in Figures 1, 2, 3, and 4, for TBSs smaller than 286, the LDPC codes based on BG2 perform better than those based on BG1. However, the performance gap may not be significant, except for the case of R=3/4. Even in the case of R=3/4, the gain looks significant only for TBS less than 154. Consequently, the BG2 selection for TBS < 286 and 2/3 <R<3/4 only allows a meaningful link adaptation margin. 
Observation 1: For TBS < 286 and R≥3/4, the LDPC codes based on BG2 perform better than those based on BG1. However, the performance gap may not be significant, except for the case of R=3/4. 
Observation 2: The BG2 selection for TBS < 286 and 2/3 <R<3/4 may allow a meaningful link adaptation margin.

Proposal 1: Exclude the combination of TBS < 286 and 2/3 < R < 3/4 in TBS table or formula for NR.
Proposal 2: If NR supports TBS < 286 and R > 2/3, BG2 should be used only for TBS < 286 and 2/3< R < 3/4. 
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Figure 1. Required SNRs for achieving BLER = 0.01 according to TBS (64QAM)
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Figure 2. Required SNRs for achieving BLER = 0.01 according to TBS (256QAM)
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Figure 3. Required SNRs for achieving BLER = 0.0001 according to TBS (64QAM)
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Figure 4. Required SNRs for achieving BLER = 0.0001 according to TBS (256QAM)


Observations and Proposal
In this contribution, we present the following observations and proposal:
Observation 1: For TBS < 286 and R≥3/4, the LDPC codes based on BG2 perform better than those based on BG1. However, the performance gap may not be significant, except for the case of R=3/4. 
Observation 2: The BG2 selection for TBS < 286 and 2/3 <R<3/4 may allow a meaningful link adaptation margin.

Proposal 1: Exclude the combination of TBS < 286 and 2/3 < R < 3/4 in TBS table or formula for NR.
Proposal 2: If NR supports TBS < 286 and R > 2/3, BG2 should be used only for TBS < 286 and 2/3< R < 3/4. 
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