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Introduction
In RAN1#91 meetings [1] it was agreed the maximum effective code rate, beyond which the UE can skip decoding:  
Agreement:
· UE can skip decoding with BG2 when the effective code rate is > 0.95
· Note: Some CBS sizes may not be decodable above an effective code rate of 0.92
· This proposal can be combined with the existing agreement for BG1:
· UE can skip decoding when the effective code rate is > 0.95
As noted in the agreement some CBS may not be decodable with the agreed limitation. In this contribution we evaluate the performance of BG2 to verify the value of the maximum code rate above which the UE can skip decoding considering only the valid Rel-15 block sizes [3]. 

Maximum effective code rate for BG2
We consider the BLER performance of BG2 for information block sizes less than 292 bits and for code rate larger than 0.8. Figures 1 to 4 show the scatter point diagrams for QPSK, 16QAM, 64QAM and 256QAM. The red points represent the non-decodable TBS with effective code rate  . The black points represent the non-decodable TBS with effective code rate . The remaining points represent the decodable combinations of TBS and code rate. The TB sizes shown in the Figures are valid TBS as determined in Subclause 5.1.3, Table 5.1.3.2-2 [2]. 
. [image: cid:image015.jpg@01D3864E.6A986660]
[bookmark: _Ref489539273]Figure 1 QPSK
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Figure 2 16QAM
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Figure 3 64QAM
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Figure 4 256QAM

From the results, we note that all valid block sizes are decodable for code rates up to 0.93. In the range of code rates , there are only 9 cases that are not decodable as illustrated in Table 1.  

Table 1. List of non-decodable TBS below code rate 0.95.
	Modulation
	TBS
	K
	N
	code rate

	QPSK
	40
	56
	60
	0.933

	
	48
	64
	68
	0.941

	
	112
	128
	136
	0.941

	
	136
	152
	160
	0.950

	16QAM
	40
	56
	60
	0.933

	64QAM
	40
	56
	60
	0.933

	
	80
	96
	102
	0.941

	256QAM
	112
	128
	136
	0.941

	
	136
	152
	160
	0.950



We further investigate the performance for the not decodable cases. Figure 5 shows BLER vs. SNR for the four not decodable cases with 64QAM and 256QAM. Results are generated using 50 iterations BP decoder. Note that such cases are not decodable even if the SNR increases to some very large (unrealistic) values. This example indicates that those TBS/rate combinations should not be used.
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Figure 5 256QAM

From the above results, in order to have all valid TB sizes decodable, the effective maximum code rate should be set to 0.93. However, given the small number of not decodable cases and considering the larger number of cases that are decodable in the range of code rates , it is preferable to have the maximum code rate equal to 0.93 for TBS  , and maximum code rate equal to 0.95 for TBS. In this way all code rates are decodable and can be used.
Proposal 1: 
For TB sizes up to 136 bits, UE can skip decoding with BG2 when the effective code rate is > 0.93
For TB sizes larger than 136 bits, UE can skip decoding with BG2 when the effective code rate is > 0.95

The change required upon agreement of Proposal 1 is in TS 38.214 Subclause 5.1.3.
Proposal 2: Agree to the following test proposal for TS 38.214 Subclause 5.1.3:
*************************************TEXT START************************************
The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than 0.93 and transport block size is , or if the effective channel code rate is higher than 0.95 and transport block size is 0.95, where the effective channel code rate is defined as the number of downlink information bits (including CRC bits) divided by the number of physical channel bits on PDSCH. If the UE skips decoding, the physical layer indicates to higher layer that the transport block is not successfully decoded.
[bookmark: _GoBack]*************************************TEXT STOP************************************

Conclusions
This contribution discussed the maximum code rate for BG2 considering the agreed Rel-15 TB sizes [3]. From the results it can be observed that, with the maximum code rate of 0.95, there exist few cases of valid block sizes that are not decodable if smaller or equal to 136 bits. To avoid such cases, it is proposed to set the maximum code rate to 0.93 for block sizes up to 136 bits and to 0.95 for block sizes larger than 136 bits, and to agree to the corresponding text proposal.
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