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1. Relevant TBS tables
In annex B of 38.523-3 there are several TBS tables for different configurations.
Nevertheless specification of core specs and 38.508-1 gets more stable now so that those tables can be identified which are relevant for conformance testing.
1.1	Downlink
1.1.1	Parameters
· MCS Table 
For current configurations according to 38.508-1 only MCS index tables 5.1.3.1-1 and 5.1.3.1-2 are relevant and table 5.1.3.1-2 would be applicable for qam256 only.
Nevertheless according R5-190670 default configurations are restricted even to qam64.
Proposal 1.1: 
For now there is no need to provide TBS tables for qam256 (MCS index table 5.1.3.1-2)
 Tables B.1.2.1-1/2/3 and B.1.2.2-1/2/3 shall be removed
· PDSCH-Duration
ControlResourceSet and SearchSpace configuration according to Table 4.6.3-17 and Table 4.6.3-123 of 38.508-1 configure the first two symbols of each slot to be reserved for PDCCH
 PDSCH-Duration > 12 is not possible
Proposal 1.2: 
TBS tables for a PDSCH-Duration > 12 shall be removed
· dmrs-AdditionalPosition and number of CDM groups without data
DCI format 1_0:	
	dmrs-AdditionalPosition = 2 		(38.214 clause 5.1.6.2)
	CDM groups without data = 2 		(38.214 clause 5.1.6.2)
DCI format 1_1:	dmrs-AdditionalPosition depends on FR1/FR2
	FR1:	dmrs-AdditionalPosition = 1 	(38.508-1 Table 4.6.3-36)
	FR2:	dmrs-AdditionalPosition = 0 	(38.508-1 Table 4.6.3-36)
	CDM groups without data = 1 		(according to antenna port configuration)
· Modulation order (Qm)
According to 38.211 clause 5.1.3.1 “The UE is not expected to decode a PDSCH scheduled with P-RNTI, RA-RNTI, SI-RNTI and Qm > 2”
 For DCI format 1_0 the case of Qm ≤ 2 still needs to be considered
1.1.2 Relevant Tables
As conclusion, only the following tables are relevant anymore:
	
	MCS table
	dmrs-AdditionalPosition
	CDM groups
	PDSCH duration
	max Qm
	use case

	Table B.1.1.1-3
	5.1.3.1-1
	0
	1
	12
	6
	DTCH/DCCH, DCI format 1_1, FR2

	Table B.1.1.2-3
	5.1.3.1-1
	1
	1
	12
	6
	DTCH/DCCH, DCI format 1_1, FR1

	Table B.1.1.3-3
	5.1.3.1-1
	2
	2
	12
	2
	SI, paging, RAR 

	Table B.1.1.4-3
	5.1.3.1-1
	2
	2
	12
	6
	DTCH/DCCH, DCI format 1_0



[bookmark: _GoBack]1.2	Uplink
1.2.1	Parameters
· MCS Table 
By CR R5-190791 Table 4.6.3-89 (PUSCH-Config) has been changed to restrict the MCS table to qam64 and to disable transform precoding. In this case according to 38.214 clause 6.1.4.1 only MCS index table 5.1.3.1-1 is applicable.
Proposal 1.3: 
For now there is no need to provide TBS tables for qam256 (MCS index table 5.1.3.1-2)
 Tables B.2.2.1-1/2, B.2.2.2-1/2, B.2.2.3-1/2, B.2.2.4-1/2 shall be removed
Proposal 1.4: 
For now there is no need to provide TBS tables for transform precoder being enabled (MCS index table 6.1.4.1-1)
 Tables B.2.3.1-1/2, B.2.3.2-1/2, B.2.3.3-1/2 shall be removed
NOTE: For specific test cases with for transform precoder being enabled it needs to be checked what the requirements are; in general, they shall use explicit mode, i.e. TTCN shall provide LRBs and IMCS.
· PUSCH-Duration
According to R5-190723, time domain resource allocation has been aligned for FR2 to use PUSCH duration of 14 symbols as for FR1  Tables for PUSCH duration = 2 are not needed anymore.
Proposal 1.5: 
Tables B.2.1.1-2, B.2.1.2-2, B.2.1.3-2, B.2.1.4-2, B.2.1.5-2 shall be removed.
· dmrs-AdditionalPosition and number of CDM groups without data
DCI format 0_0:	according to 38.214 clause 6.2.2 for
	frequency hopping disabled:	dmrs-AdditionalPosition = 2	(38.214 cl. 6.2.2)
	frequency hopping enabled:	dmrs-AdditionalPosition = 1	(38.214 cl. 6.2.2)
	DCI format 0_0:	CDM groups without data = 2 for PUSCH duration > 2
Proposal 1.6: 
As according to 38.508-1 Table 4.3.6.1.1.1-1 frequency hopping is disabled, Table B.2.1.4-1 shall be removed.

DCI format 0_1:	dmrs-AdditionalPosition depends on FR1/FR2
	FR1:	dmrs-AdditionalPosition = 1	(38.508-1 Table 4.6.3-37)
	FR2:	dmrs-AdditionalPosition = 0	(38.508-1 Table 4.6.3-37)
	CDM groups without data = 1		(according to antenna port configuration)
Proposal 1.7: 
As there is no use case for CDM groups without data = 2 and dmrs-AdditionalPosition = 2 Table B.2.1.3-1 shall be removed.
1.2.2 	Relevant Tables
As conclusion, only the following tables are relevant anymore:
	
	MCS table
	dmrs-AdditionalPosition
	CDM groups
	PDSCH duration
	max Qm
	use case

	Table B.2.1.1-1
	5.1.3.1-1
	0
	1
	14
	6
	DTCH/DCCH, DCI format 1_1, FR2

	Table B.2.1.2-1
	5.1.3.1-1
	1
	1
	14
	6
	DTCH/DCCH, DCI format 1_1, FR1

	Table B.2.1.5-1
	5.1.3.1-1
	2
	2
	14
	6
	DTCH/DCCH, DCI format 1_0, frequency hopping disabled




2. Criteria for determination of {LRBs IMCS} pair for a given TBS
a) TBS = 24:
As TBS=24 is the minimum TBS, the calculation according to 38.214 clause 5.1.3.2 results in TBS=24 for all {LRBs IMCS} pairs with Ninfo < 24 i.e. even for very small Ninfo.
 To get a high Ninfo value, the pair with maximum IMCS shall be chosen from the set of {LRBs IMCS} pairs with maximum LRBs.
Example: TBS=24 for PUSCH using MCS index table 5.1.3.1-1 and duration of 2 symbols 
	LRBs
	IMCS
	Ninfo
	TBS - Ninfo
	LRBs
	IMCS
	Ninfo
	TBS - Ninfo
	LRBs
	IMCS
	Ninfo
	TBS - Ninfo

	1
	0
	4.21875
	19.78125
	1
	11
	26.578125
	-2.578125
	3
	2
	20.35546875
	3.64453125

	1
	1
	5.51953125
	18.48046875
	1
	12
	30.515625
	-6.515625
	3
	3
	26.47265625
	-2.47265625

	1
	2
	6.78515625
	17.21484375
	2
	0
	8.4375
	15.5625
	4
	0
	16.875
	7.125

	1
	3
	8.82421875
	15.17578125
	2
	1
	11.0390625
	12.9609375
	4
	1
	22.078125
	1.921875

	1
	4
	10.828125
	13.171875
	2
	2
	13.5703125
	10.4296875
	4
	2
	27.140625
	-3.140625

	1
	5
	13.32421875
	10.67578125
	2
	3
	17.6484375
	6.3515625
	5
	0
	21.09375
	2.90625

	1
	6
	15.78515625
	8.21484375
	2
	4
	21.65625
	2.34375
	5
	1
	27.59765625
	-3.59765625

	1
	7
	18.4921875
	5.5078125
	2
	5
	26.6484375
	-2.6484375
	6
	0
	25.3125
	-1.3125

	1
	8
	21.1640625
	2.8359375
	2
	6
	31.5703125
	-7.5703125
	7
	0
	29.53125
	-5.53125

	1
	9
	23.87109375
	0.12890625
	3
	0
	12.65625
	11.34375
	
	
	
	

	1
	10
	23.90625
	0.09375
	3
	1
	16.55859375
	7.44140625
	
	
	
	



NOTE: TBS=24 is a corner case and for the current default configurations according to 38.508 there is either not TBS=24 at all or only one {LRBs IMCS} pair.
b) Currently clause 7.1.2.2.4.2 of 38.523-3 specifies the minimum LRBs as criteria of {LRBs IMCS} pair selection but this may lead to unnecessary high IMCS values and therefore unnecessary high code rate. There are two approaches to avoid this:
1. The pair with maximum LRBs shall be chosen out of the set of {LRBs IMCS} pairs for a given TBS.
ISSUE: for big TBS still a high IMCS value is needed.
2. The IMCS value is restricted to be less than a given value.
ISSUE: further limitation of TBS. 
Assumption 2.1: In general, IMCS=28 is applicable for 3GPP conformance testing.
Assumption 2.2: The SS does segmentation at RLC level when the TBS is not sufficient for a DL transmission (e.g. during IMS registration). 
 There is no (urgent) need to consider a potential maximum SDU size.
Proposal 2.1: When there is more than one {LRBs IMCS} pair per TBS, the pair with maximum LRBs shall be chosen. When there is more than one {LRBs IMCS} pair with maximum LRBs the pair with maximum IMCS shall be chosen.
Clause 7.1.2.2.4.2 of 38.523-3 shall be updated accordingly. 
(Restriction of IMCS to values < 28 shall not be considered).

3. DL scheduling scheme
Clause 7.1.2.2.3.1 of 38.523-3 specifies the scheduling scheme for DL. There are some issues:
a) 5 RBs in frequency domain may not be sufficient for system information scheduling and it needs to be confirmed that 1 RB is sufficient for paging: 
According to 38.523-3 Table B.1.1.3-3 (Qm ≤ 2) 
	System information	TBSmax = 736	(LRBs=5, IMCS=9)
			or	TBSmax = 888 	(LRBs=6, IMCS=9) if 736 is not enough
			or	TBSmax = 1032	(LRBs=7, IMCS=9) if 888 is not enough
	Paging			TBSmax = 136 (LRBs=1, IMCS=9)
NOTE 1: According to 38.331 the theoretical maximum SIB size is 2976 bits.
NOTE 2: According to table B.1.1.3-3 TBS=2976 would require at least LRBs=21

Assumption 3.1: IMCS=9 (target coding rate R = 679 / 1024) is applicable for SI scheduling in 3GPP conformance test cases (lab environment).
Assumption 3.2: In general for 3GPP conformance testing system information does not require TBS>1032
Assumption 3.3: There is no need to have a separate frequency domain range for paging as in 3GPP conformance test cases there is no use case for paging and DL transmissions being scheduled in the same slot.

b) The number of RBs in frequency domain being available for DTCH/DCCH transmission is the total number of RBs reduced by the number of RBs being reserved for SI.
The total number of RBs in general depends on the size of the BWP which is restricted by the channel BW. To achieve a frequency band independent behaviour the total number of RBs to be used for scheduling of DL data shall be reduced to the minimum value of the “Maximum transmission bandwidth configuration NRB” according to Table 5.3.2-1 of 38.101-1/2 i.e. to 24.
 Assuming 7 RBs being reserved for potential SI transmissions, 17 RBs remain for DL DCCH/DTCH transmissions:
1. TBSmax = 13064 for IMCS = 28, dmrs-AdditionalPosition = 0, number of CDM groups = 1
2. TBSmax = 12552 for IMCS = 28, dmrs-AdditionalPosition = 1, number of CDM groups = 1
3. TBSmax = 10248 for IMCS = 28, dmrs-AdditionalPosition = 2, number of CDM groups = 2
NOTE 1: TBSmax according to 1) and 2) require DCI format 1_1.
NOTE 2: The typical maximum TCP packet size is 1500 bytes (or a bit less) 
 for DCI format 1_1 a TCP packet may still fit into a single transport block (even though this is not a requirement).
Proposal 3.1: DL scheduling scheme in clause 7.1.2.2.3.1 of 38.523-3 shall be updated.
Proposal 3.2: 38.523-3 Table B.1.1.1/2/4-3 shall be restricted to LRBs ≤ 17.
Proposal 3.3: 38.523-3 Table B.1.1.3-3 shall be restricted to LRBs ≤ 7.


4. Further issues with TBS tables in 38.523-3 annex B
a) Generation of TBS tables
MAC TBS test cases require TBS calculation in TTCN; it is not feasible to do implementation of theses test cases based on TBS tables.
 Generation of TBS tables in annex B shall make use of the TTCN implementation
b) TBS tables for UL grants in annex B.2 shall provide only one {LRBs IMCS} pair per TBS applying the same {LRBs IMCS} pair selection criteria as for DL.


