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1 Introduction
In RAN1#91 and subsequent email discussion, the following agreement was reached on soft buffer management [1].
Working Assumption (Confirmed with updates)
· TBSLBRM for a serving cell is determined according to the following: 
· 
 is the maximum number of RBs across all configured BWPs for the serving cell
· 
 is the transport block size determined from TBS design (Note: full TBS design is pending) using
· 
 is the maximum number of layers for the UE for the serving cell 
· 
 is the maximum modulation order configured for the serving cell 
· Maximum coding rate (Note : obtained from MCS table, e.g. Rmax = 0.935)
· 

= (Note: obtained from TBS design) 
· 
nPRB is given by according to the following:

X


Less than 33
32
33 to 66
66
67 to 107
107
108 to 135
135
134 to 162
162
163 to 217
217
Greater than 217
273
· No additional quantization of TBS_LBRM

Agreements:
· 
Define Nref per code block of a TB as , where C is the number of code blocks for the TB using TBSLBRM of the serving cell.


In this contribution, we further discuss how soft buffer size should be calculated and captured in the specification.
2 [bookmark: _Ref178064866]Discussion
In section 5.4.2.1 of [2], there are several issues related to defining  need to be clarified or modified. For the TBSLBRM calculation, the “max number of MIMO layers supported by the UE” is likely to be interpreted as the total number of layers for a UE. It should be the max number of MIMO layers for one TB supported by the UE, with possible values being {1, 2, 4}. 


Currently  is used as the number of soft bits per code block (CB). This is a simplified, approximate value of the exact value corresponding to RLBRM=2/3. The exact value should take into account the 24-bit TB CRC and 24-bit CB CRCs. The exact value of the total number of soft bits across all CB is labeled as Nsoft,LBRM1, and the total number of soft bits across all CB using the approximate value Nref is labeled as Nsoft,LBRM2, as shown in Table 1. 
· 



. Here  is the exact code block size,  and  is the number of code blocks, when a TB of size is the input to the code block segmentation procedure.
· 
    
Using Nsoft,LBRM1 has the benefit that for TBSLBRM, the exact target code rate RLBRM=2/3 is achieved for each code block.
 
For the purpose of dimensioning soft buffer size for both UE and gNB, TBSLBRM is not needed. Instead it is better that the total soft buffer size Nsoft,LBRM1 is directly provided. 

Table 1. TBSLBRM and Total Number of Soft Bits
	NPRB
	Qm
	v
	TBSLBRM
	Nsoft,LBRM1= Total number of soft bits considering CRC bits
	Nsoft,LBRM2=Total number of soft bits without considering CRC bits
	Nsoft,LBRM1 - Nsoft,LBRM2

	32
	4
	1
	18432
	27792
	27648
	144

	32
	4
	2
	36896
	55560
	55340
	220

	32
	4
	4
	73776
	111024
	110664
	360

	32
	6
	1
	27656
	41664
	41484
	180

	32
	6
	2
	55304
	83244
	82950
	294

	32
	6
	4
	110632
	166488
	165942
	546

	32
	8
	1
	36896
	55560
	55340
	220

	32
	8
	2
	73776
	111024
	110664
	360

	32
	8
	4
	147576
	222048
	221364
	684

	66
	4
	1
	37896
	57060
	56840
	220

	66
	4
	2
	75792
	114048
	113688
	360

	66
	4
	4
	151608
	228096
	227412
	684

	66
	6
	1
	57376
	86352
	86058
	294

	66
	6
	2
	114776
	172704
	172158
	546

	66
	6
	4
	229576
	345408
	344344
	1064

	66
	8
	1
	75792
	114048
	113688
	360

	66
	8
	2
	151608
	228096
	227412
	684

	66
	8
	4
	303240
	456192
	454860
	1332

	107
	4
	1
	61480
	92544
	92216
	328

	107
	4
	2
	122976
	185040
	184455
	585

	107
	4
	4
	245976
	370080
	368940
	1140

	107
	6
	1
	92200
	138732
	138292
	440

	107
	6
	2
	184424
	277464
	276628
	836

	107
	6
	4
	368872
	554928
	553300
	1628

	107
	8
	1
	122976
	185040
	184455
	585

	107
	8
	2
	245976
	370080
	368940
	1140

	107
	8
	4
	491800
	739860
	737677
	2183

	135
	4
	1
	77896
	117240
	116840
	400

	135
	4
	2
	155776
	234384
	233662
	722

	135
	4
	4
	311368
	468420
	467051
	1369

	135
	6
	1
	116792
	175728
	175182
	546

	135
	6
	2
	233608
	351456
	350392
	1064

	135
	6
	4
	467240
	702912
	700840
	2072

	135
	8
	1
	155776
	234384
	233662
	722

	135
	8
	2
	311368
	468420
	467051
	1369

	135
	8
	4
	622760
	936840
	934102
	2738

	162
	4
	1
	94248
	141840
	141372
	468

	162
	4
	2
	188576
	283728
	282854
	874

	162
	4
	4
	376896
	567000
	565335
	1665

	162
	6
	1
	139376
	209712
	209049
	663

	162
	6
	2
	278776
	419424
	418132
	1292

	162
	6
	4
	557416
	838572
	836093
	2479

	162
	8
	1
	188576
	283728
	282854
	874

	162
	8
	2
	376896
	567000
	565335
	1665

	162
	8
	4
	753816
	1134000
	1130670
	3330

	217
	4
	1
	125016
	188100
	187515
	585

	217
	4
	2
	250056
	376200
	375060
	1140

	217
	4
	4
	500136
	752400
	750180
	2220

	217
	6
	1
	188576
	283728
	282854
	874

	217
	6
	2
	376896
	567000
	565335
	1665

	217
	6
	4
	753816
	1134000
	1130670
	3330

	217
	8
	1
	250056
	376200
	375060
	1140

	217
	8
	2
	500136
	752400
	750180
	2220

	217
	8
	4
	999576
	1503684
	1499281
	4403

	273
	4
	1
	155776
	234384
	233662
	722

	273
	4
	2
	319784
	481080
	479674
	1406

	273
	4
	4
	638984
	961248
	958436
	2812

	273
	6
	1
	237776
	357744
	356642
	1102

	273
	6
	2
	475584
	715464
	713355
	2109

	273
	6
	4
	950984
	1430580
	1426399
	4181

	273
	8
	1
	319784
	481080
	479674
	1406

	273
	8
	2
	638984
	961248
	958436
	2812

	273
	8
	4
	1277992
	1922496
	1916872
	5624




3 Text Proposal
[bookmark: _GoBack]Based on above discussion, text proposal is provided below for TS38.212 V15.0.0 (December 2017), Section 5.4.2.1.

<Start of Text proposal for 38.212>
[bookmark: _Toc500953276]5.4.2.1	Bit selection






The first  bits of sequence after encoding  from Subclause 5.3.2 is written into a circular buffer of length   for the -th coded block, where  is defined in Subclause 5.3.2.










For the -th code block, let  if  and  otherwise, where,  is the number of code blocks of the transport block determined according to Subclause 5.2.2, ,  is determined by Table 5.4.2.1-2 according to Subclause X.X in [6, TS38.214] assuming using the following:
-	v is the maximum number of layers for one TB supported by the UE for the serving cell;
-	Qm is the maximum modulation order configured for the serving cell;
-	maximum coding rate of 948/1024;

-	;


-	  is given by Table 5.4.2.1-1;

-	 is the number of code blocks of the transport block determined according to Subclause 5.2.2.


Table 5.4.2.1-1: Value of 
	Maximum number of PRBs across all configured BWPs of a carrier
	


	Less than 33
	32

	33 to 66
	66

	67 to 107
	107

	108 to 135
	135

	136 to 162
	162

	163 to 217
	217

	Larger than 217
	273




Table 5.4.2.1-2: Value of 
	

	Qm
	v
	


	32
	4
	1
	27792

	32
	4
	2
	55560

	32
	4
	4
	111024

	32
	6
	1
	41664

	32
	6
	2
	83244

	32
	6
	4
	166488

	32
	8
	1
	55560

	32
	8
	2
	111024

	32
	8
	4
	222048

	66
	4
	1
	57060

	66
	4
	2
	114048

	66
	4
	4
	228096

	66
	6
	1
	86352

	66
	6
	2
	172704

	66
	6
	4
	345408

	66
	8
	1
	114048

	66
	8
	2
	228096

	66
	8
	4
	456192

	107
	4
	1
	92544

	107
	4
	2
	185040

	107
	4
	4
	370080

	107
	6
	1
	138732

	107
	6
	2
	277464

	107
	6
	4
	554928

	107
	8
	1
	185040

	107
	8
	2
	370080

	107
	8
	4
	739860

	135
	4
	1
	117240

	135
	4
	2
	234384

	135
	4
	4
	468420

	135
	6
	1
	175728

	135
	6
	2
	351456

	135
	6
	4
	702912

	135
	8
	1
	234384

	135
	8
	2
	468420

	135
	8
	4
	936840

	162
	4
	1
	141840

	162
	4
	2
	283728

	162
	4
	4
	567000

	162
	6
	1
	209712

	162
	6
	2
	419424

	162
	6
	4
	838572

	162
	8
	1
	283728

	162
	8
	2
	567000

	162
	8
	4
	1134000

	217
	4
	1
	188100

	217
	4
	2
	376200

	217
	4
	4
	752400

	217
	6
	1
	283728

	217
	6
	2
	567000

	217
	6
	4
	1134000

	217
	8
	1
	376200

	217
	8
	2
	752400

	217
	8
	4
	1503684

	273
	4
	1
	234384

	273
	4
	2
	481080

	273
	4
	4
	961248

	273
	6
	1
	357744

	273
	6
	2
	715464

	273
	6
	4
	1430580

	273
	8
	1
	481080

	273
	8
	2
	961248

	273
	8
	4
	1922496





<End of Text proposal for 38.212>


4 Conclusions
In this contribution we discussed the soft buffer size calculation for NR. It is proposed that the soft buffer size is tabulated explicitly, and the calculation of soft buffer size take into account the CRC bits as well.
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