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Introduction
In this contribution, the following issues in the specifications are discussed.
· TS38.214: Scheduling restriction by max data rate 
· TS38.212: Calculation of TBSLBRM
· TS38.306: Calculation of max data rate
 
Scheduling restriction by max data rate
In Section 5.1.3 (for DL) and 6.1.4 (for UL) of TS38.214 V15.4.0, there are two scheduling restrictions by UE max data rate as Table 1.
[bookmark: _Ref933012]Table 1. Scheduling restrictions in Section 5.1.3 of TS38.214, V15.4.0
	Within a cell group, a UE is not required to handle PDSCH(s) transmissions in slot sj in serving cell-j, and for j = 0,1,2.. J-1, slot sj overlapping with any given point in time, if the following condition is not satisfied at that point in time: 

where, 
-	J is the number of configured serving cells belonging to a frequency range
-	for the j-th serving cell,
-	M is the number of TB(s) transmitted in slot sj.
-	Tslot(j) =10-3/2(j), where (j) is the numerology for PDSCH(s) in slot sj of the j-th serving cell. 
-	for the m-th TB, 
-	A is the number of bits in the transport block as defined in Subclause 7.2.1 [5, TS 38.212] 
-	C is the total number of code blocks for the transport block defined in Subclause 5.2.2 [5, TS 38.212].
-	 is the number of scheduled code blocks for the transport block as defined in Subclause 5.4.2.1 [5, TS 38.212] 
-	 [Mbps] is computed by the approximate maximum data rate given by Subclause 4.1.2 in [13, TS 38.306] from the band/band combination signaling for the J carriers, including the scaling factor f(i).
	For a j-th serving cell, if the UE supports capability 2 processing time for the serving cell or if at least one IMCS > W for a PDSCH, where W = 28 for MCS tables 5.1.3.1-1 and 5.1.3.1-3, and W = 27 for MCS table 5.1.3.1-2, the UE is not required to handle PDSCH transmissions, if the following condition is not satisfied:

where
-	is the number of symbols assigned to the PDSCH
-	M is the number of TB(s) in the PDSCH
-	 where  is the numerology of the PDSCH 
-	for the m-th TB, 
-	A is the number of bits in the transport block as defined in Subclause 7.2.1 [5, TS 38.212] 
-	C is the total number of code blocks for the transport block defined in Subclause 5.2.2 [5, TS 38.212]
-	 is the number of scheduled code blocks for the transport block as defined in Subclause 5.4.2.1 [5, TS 38.212] 
-	 [Mbps] is computed by the approximate maximum data rate given by Subclause 4.1.2 in [13, TS 38.306] from the band/band combination signaling for the serving cell, including the scaling factor f(i).

	(a) Restriction 1: for all transmissions
	(b) Restriction 2: for Processing time capability#2 or for retransmissions
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Figure 1. Illustration of two PDSCH’s transmission within a slot
The example of how to apply the restrictions in Table 1 is shown in Table 2 below. It can be seen the restrictions applied for initial transmission and retransmission are different.
Table 2. Comparison of TBS with data rate in Figure 1.
	
	


	(a) Restriction 1: for all transmissions
	(b) Restriction 2: for Processing time capability#2 or for retransmissions



The example of the number of symbols used for initial transmission and retransmission is shown in Figure 2. 
[image: ]
[bookmark: _Ref937749]Figure 2. Examples of initial transmission and retransmission
For Figure 2-(a), the instantaneous data rates for initial transmission and retransmission can be calculated as TBS1/Tslot and TBS1/L2, respectively. For Figure 2-(b), the instantaneous data rates for initial transmission and retransmission can be calculated as TBS1/Tslot and TBS1/L1, respectively. When TBS1 is scheduled with high MCS for initial transmission, then the retransmission of the same TB may not be scheduled as Figure 2. 

[bookmark: _Ref942207]Table 3. Examples of max data rate, instantaneous data rate and TBS.
	FR1, 100 MHz BW, 30 kHz SCS, 4 layers, 64 QAM, DMRS type 1  max data rate: 1752.75 Mbps

	Initial transmission with 13 symbols
	Retransmission

		MCS
	TBS
	Ins. Data rate (Mbps)

	20
	    524,640 
	        1,049.28 

	21
	    573,504 
	        1,147.01 

	22
	    606,504 
	        1,213.01 

	23
	    655,800 
	        1,311.60 

	24
	    704,904 
	        1,409.81 

	25
	    753,816 
	        1,507.63 

	26
	    803,304 
	        1,606.61 

	27
	    835,976 
	        1,671.95 

	28
	    868,584 
	        1,737.17 



		MCS 25
	MCS 26
	MCS 27
	MCS 28

	num. symbols
	Ins. Data rate (Mbps)
	num. symbols
	Ins. Data rate (Mbps)
	num. symbols
	Ins. Data rate (Mbps)
	num. symbols
	Ins. Data rate (Mbps)

	10
	     2,111 
	10
	     2,249 
	10
	     2,341 
	10
	     2,432 

	11
	     1,919 
	11
	     2,045 
	11
	     2,128 
	11
	     2,211 

	12
	     1,759 
	12
	     1,874 
	12
	     1,951 
	12
	     2,027 

	13
	     1,624 
	13
	     1,730 
	13
	     1,801 
	13
	     1,871 

	14
	     1,508 
	14
	     1,607 
	14
	     1,672 
	14
	     1,737 





Table 3 shows MCS, TBS, and instantaneous data rate for initial data rate, where the instantaneous data rate is calculated as the sum of TBS’s within a slot divided by slot length. Only single PDSCH in the slot is assumed.  Table 3 also shows the number of symbols used for retransmission and instantaneous data rate, where the instantaneous data rate for retransmission is calculated as the number of symbols of PDSCH divided by PDSCH duration. Since the max data rate in this example is 1752 Mbps, the retransmission has the restrictions on the number of symbols according to the TBS (or MCS chosen for initial transmission). For example, when the initial transmission uses MCS 26 (i.e., TBS is 803,304) and 13 symbols, then the retransmission should use 13 symbols or 14 symbols. Similarly, when the initial transmission uses MCS 27 (i.e., TBS is 835,976) and 13 symbols, then the retransmission should use 14 symbols, which is longer than the initial transmission. This is because of Restriction 2 in Table 1. Similar restriction happens for FR2 and also, the smaller number of symbols like 7 symbols. This is too much restrictive for gNB scheduling, which is more restrictive than LTE. Therefore, the draft CR [1] is proposed.
[bookmark: _Ref534628867]Observation 1. NR has strong restriction on the number of symbols for retransmission.
[bookmark: _Ref945696]Proposal 1. Adopt the draft CR [1] for TS38.214. 

Default parameters for TBSLBRM and max data rate
In Section 5.4.2.1 of TS38.212 V15.4.0, how to calculate TBSLBRM for applying LBRM in DL/UL is described. In calculation of TBSLBRM, the maximum number of layers and maximum modulation order are used. For the maximum modulation order, it depends on configuration and it is fixed as 64QAM unless configured. For the maximum number of layers, it also depends on configurations, it is given by UE capability unless configured. For DL, there is ambiguity which value is used for the maximum number of layers before UE capability is exchanged as shown Figure 3. If there is ambiguity, then the gNB and the UE may compute TBSLBRM differently. In that case, the UE cannot decode PDSCH correctly.
[bookmark: _Ref945700]Proposal 2. Default value for DL maximum number of layer is assumed to be 1 for TBSLBRM.
[image: ]
[bookmark: _Ref944645]Figure 3. Ambiguity on some parameters between RACH procedure complete and UE capability reporting

In Section 4.1.2 of TS38.306 V15.4.0, how to calculate max data rate is described. Similar to TBSLBRM, due to ambiguity between RACH procedure complete and UE capability reporting, default values are needed for the maximum number of layers for DL/UL and the supported modulation order (from pi/2-bpsk to 256QAM).
[bookmark: _Ref945702]Proposal 3. Default value for maximum number of layer is assumed to be 1 for max data rate.
[bookmark: _Ref945704]Proposal 4. Default value for supported modulation order is assumed to be 6 (64QAM) for max data rate.

Another issue is which value is used between maxNumberMIMO-LayersCB-PUSCH and maxNumberMIMO-LayersNonCB-PUSCH. The current specification for max data rate defines the maximum of those two parameters when reported. But, it is not clearly described when only one of those two parameter is reported. This is needed for both parts for TBSLBRM and max data rate.
[bookmark: _Ref945707]Proposal 5. Adopt the draft CR [2] for TS38.306.
[bookmark: _Ref945710]Proposal 6. Adopt the draft CR [3] for TS38.212.

Conclusions
In this contribution, we provide discussion on three draft CRs with the following proposals.
Proposal 1. Adopt the draft CR [1] for TS38.214.
Proposal 2. Default value for DL maximum number of layer is assumed to be 1 for TBSLBRM.
Proposal 3. Default value for maximum number of layer is assumed to be 1 for max data rate.
Proposal 4. Default value for supported modulation order is assumed to be 6 (64QAM) for max data rate.
Proposal 5. Adopt the draft CR [2] for TS38.306.
Proposal 6. Adopt the draft CR [3] for TS38.212.
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