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1 Introduction

In RAN1#92bis meeting, the default time domain resource allocation tables for DL and UL were agreed. For DL, there are three default tables, i.e. default table A, default table B and default table C in [1] associated with different SS/PBCH block and CORESET multiplexing patterns. For UL, there is one default table.
In addition, the determination of time domain resource allocation table to be applied for PDSCH/PUSCH scheduled by DCI in USS has been agreed as follows.

Agreements:

For time-domain signaling for PUSCH scheduled by DCI in USS

· if dedicated RRC signaling has provided a table


· Use this table for PUSCH transmission scheduled by DCI in USS

· else if RMSI signaling has provided a table

· Use this table for PUSCH transmission scheduled by DCI in USS

· else

· Use the default PUSCH table

For time-domain signaling for PDSCH scheduled by DCI in USS

· if dedicated RRC signaling has provided a table


· Use this table for PDSCH transmission scheduled by DCI in USS

· else if RMSI signaling has provided a table

· Use this table for PDSCH transmission scheduled by DCI in USS

· else

· Use pattern 1 from the agreed default table
This contribution discusses remaining issues on time domain resource allocation including the determination of time domain resource allocation table to be applied for PDSCH scheduled by DCI in CSS and for PUSCH scheduled by MAC RAR and DCI in common search space. In addition, a text proposal is provided to fix the typos in 38.214.
2 Discussion
2.1 Determination of time domain resource allocation table
Determination of time domain resource allocation table for DL
For RMSI, one of the three time domain resource allocation tables described in TS 38.214 [1], default table A, B or C is applied according to SS/PBCH block and CORESET multiplexing pattern.
For OSI, paging and PDSCH during random access, if RMSI signaling has provided a DL time domain resource allocation table, i.e. pdsch-AllocationList in pdsch-ConfigCommon, the RMSI configured table should be applied. Otherwise if RMSI has not provided the DL time domain resource allocation table, there are two options.
· Opt. 1: Default table A, B or C is applied according to SS/PBCH block and CORESET multiplexing pattern
· Opt. 2: Default table A is applied regardless of SS/PBCH block and CORESET multiplexing pattern
Default table B and C are designed for beam sweeping where the time domain location of PDSCH and/or CORESET is aligned with SSB. The duration of PDSCH in default table B and C is limited to 2 symbols. Although beam sweeping may also be adopted for common message scheduling e.g. OSI, paging etc., it is not necessary to limit the time domain resource allocation to default table B or C which restricts the payload size. Thus option 2 is preferred.
Different from the case discussed above, for PDSCH scheduled by DCI in Type3 CSS, the time domain resource allocation table configured by dedicated RRC signaling can be applied to PDSCH scheduled by DCI in Type3 CSS. However, since the dedicated table is configurable which can be reconfigured, it is preferred that only the default table or the table provided in RMSI is used to avoid ambiguity during RRC reconfiguration. Then for PDSCH scheduled by DCI in Type 3 CSS, if time domain resource allocation table is provided in RMSI, the RMSI configured table is used, otherwise the default table A is used.
Proposal 1: For PDSCH scheduled by DCI in Type0A-PDCCH, Type1-PDCCH, Type2-PDCCH and Type3-PDCCH common search space, 

· if RMSI signaling has provided a table

· Use this table for PDSCH transmission scheduled by DCI
· else

· Use default table A
Determination of time domain resource allocation table for UL

According to [1], default time domain resource allocation table is used for PUSCH during random access if RMSI has not provided a time domain resource allocation table. If RMSI has provided a time domain resource allocation table, it is straightforward to use the RMSI configured table. For PUSCH scheduled by DCI in Type3 CSS, for the same reason as discussed in DL to avoid ambiguity during RRC reconfiguration, it is proposed that if time domain resource allocation table is provided in RMSI, the RMSI configured table is used, otherwise the default table is used.
Proposal 2: For PUSCH scheduled by MAC RAR and DCI in Type1-PDCCH and Type3-PDCCH common search space, 

· if RMSI signaling has provided a table

· Use this table for PUSCH transmission scheduled by DCI
· else

· Use the default PUSCH table
According to section 6.1.2.1.1 in [1], additional slot delay delta is applied to MSG3. However, the additional slot delay should be only applied to MSG3 scheduled by MAC RAR, i.e. MSG3 initial transmission where additional L2 processing time is required. For MSG3 retransmission(s) scheduled by DCH, no additional slot delay should be applied.

Proposal 3: Additional slot delay defined in Table 6.1.2.1.1-4 in 38.214 is applied to MSG3 scheduled by MAC RAR only. 
2.2 Corrections to resource allocation in 38.214
The following editorial corrections are proposed regarding the MCS and TBS determination for UL.
--------------------------------------------- Start of text proposal for 38.214 -------------------------------------------------

6.1.4.1
Modulation order and target code rate determination

For the PUSCH assigned by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI, TC-RNTI, or CS-RNTI, or SP-CSI-RNTI 

if transform precoding is disabled and mcs-Table in PUSCH-Config is set to '256QAM', and PUSCH is scheduled with C-RNTI or CS-RNTI or SP-CSI-RNTI, and PUSCH is assigned by DCI format 0_1,

-
the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

elseif transform precoding is disabled,

-
the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

elseif transform precoding is enabled and mcs-TableTransformPrecoder is set to '256QAM', and the PUSCH is scheduled with C-RNTI or CS-RNTI or SP-CSI-RNTI, and PUSCH is assigned by DCI format 0_1,

-
the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

else

-
the UE shall use IMCS and Table 6.1.4.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

-
for MCS index 0, 1 and 28, q=1 if UE has reported to support pi/2 BPSK modulation; and q=2 in other cases

end
<text omitted>
6.1.4.2
Transport block size determination

For the PUSCH assigned by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI, TC-RNTI, or CS-RNTI.

if

-
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and transform precoding is disabled and mcs-Table is set to '256QAM', or

-
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 and transform precoding is enabled and mcs-TableTransformPrecoder is set to '256QAM', or

-
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 and transform precoding is disabled and mcs-Table is not set to '256QAM', or 

-
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 and transform precoding is enabled and mcs-TableTransformPrecoder is not set to '256QAM', the UE shall first determine the TBS as specified below:

The UE shall first determine the number of REs (NRE) within the slot: 
-
A UE first determines the number of REs allocated for PUSCH within a PRB 
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 is the number of subcarriers in the frequency domain in a physical resource block, 
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is the number of symbols of the PUSCH allocation within the slot, 
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 is the number of REs for DM-RS per PRB in the scheduled duration including the overhead of the DM-RS CDM groups without data, as indicated by DCI format 0_1, and 
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 is the overhead configured by higher layer parameter xOverhead in PUSCH-ServingCellConfig. If the xOverhead is not configured (a value from 0, 6, 12, or 18), the xOverhead is set to 0.

-
A UE determines the total number of REs allocated for PUSCH 
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-
Next, proceed with steps 2-4 as defined in Subclause 5.1.3.2

else if

-
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 and transform precoding is disabled and MCS-Table-PUSCH is set to '256QAM', or
-

[image: image18.wmf]31

28

£

£

MCS

I

 and transform precoding is enabled and MCS-Table-PUSCH-transform-precoding is set to '256QAM', or

-

[image: image19.wmf]31

28

£

£

MCS

I

 and transform precoding is enabled and MCS-Table-PUSCH-transform-precoding is not set to '256QAM', or

-
the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using 
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. If there is no PDCCH for the same transport block using 
[image: image21.wmf]27

0

£

£

MCS

I

, and if the initial PUSCH for the same transport block is semi-persistently scheduled, the TBS shall be determined from the most recent configured scheduling PDCCH.

else

-
the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using 
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. If there is no PDCCH for the same transport block using 
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, and if the initial PUSCH for the same transport block is transmitted with configured grant, the TBS shall be determined from the most recent configured scheduling PDCCH.
--------------------------------------------- End of text proposal for 38.214-------------------------------------------------
Proposal 4: The text proposal in section 2.2 is adopted. 
3 Conclusion
In this contribution, we discussed remaining issues on time domain resource allocation with the following proposals. A corresponding text proposal is also provided in Annex.
Proposal 1: For PDSCH scheduled by DCI in Type0A-PDCCH, Type1-PDCCH, Type2-PDCCH and Type3-PDCCH common search space, 

· if RMSI signaling has provided a table

· Use this table for PDSCH transmission scheduled by DCI
· else

· Use default table A
Proposal 2: For PUSCH scheduled by MAC RAR and DCI in Type1-PDCCH and Type3-PDCCH common search space, 

· if RMSI signaling has provided a table

· Use this table for PUSCH transmission scheduled by DCI
· else

· Use the default PUSCH table
Proposal 3: Additional slot delay defined in Table 6.1.2.1.1-4 in 38.214 is applied to MSG3 scheduled by MAC RAR only. 
Proposal 4: The text proposal in section 2.2 is adopted. 
4 Reference
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Annex

----------------------------------------------Start of text proposal for 38.214-------------------------------------------------

5.1.2.1.1
Determination of the resource allocation table to be used for PDSCH

Table 5.1.2.1.1-1 defines which PDSCH time domain resource allocation configuration to apply. Either a default PDSCH time domain allocation A, B or C according to tables 5.1.2.1.1-2, 5.1.2.1.1-3 and 5.1.2.1.1-4 respectively is applied, or the higher layer configured pdsch-AllocationList in either pdsch-ConfigCommon or pdsch-Config is applied.

Table 5.1.2.1.1-1: Applicable PDSCH time domain resource allocation

	RNTI
	PDCCH search space
	SS/PBCH block and CORESET multiplexing pattern
	pdsch-ConfigCommon includes pdsch-AllocationList
	pdsch-Config includes pdsch-AllocationList
	PDSCH time domain resource allocation to apply

	SI-RNTI


	Type0 common
	1
	-
	-
	Default A

	
	
	2
	-
	-
	Default B

	
	
	3
	-
	-
	Default C

	
	Type0A common
	1,2,3
	Yes
	-
	pdsch-AllocationList provided in pdsch-ConfigCommon

	
	
	1,2,3
	No
	-
	Default A

	RA-RNTI, TC-RNTI, C-RNTI
	Type1 common
	1,2,3
	Yes
	-
	pdsch-AllocationList provided in pdsch-ConfigCommon

	
	
	1,2,3
	No
	-
	Default A

	P-RNTI
	Type2 common
	1,2,3
	Yes
	-
	pdsch-AllocationList provided in pdsch-ConfigCommon

	
	
	1,2,3
	No
	-
	Default A

	C-RNTI, CS-RNTI
	Type3 common
	1,2,3
	Yes
	-
	pdsch-AllocationList provided in pdsch-ConfigCommon

	
	
	1,2,3
	No
	No/Yes
	Default A

	
	
	
	
	
	

	C-RNTI, CS-RNTI
	UE specific
	1,2,3
	No
	No
	Default A

	
	
	1,2,3
	Yes
	No
	pdsch-AllocationList provided in pdsch-ConfigCommon 

	
	
	1,2,3
	No/Yes
	Yes
	pdsch-AllocationList provided in pdsch-Config


Table 5.1.2.1.1-2: Default PDSCH time domain resource allocation A 

	Row index
	dmrs-TypeA-Position
	PDSCH mapping type
	K0
	S
	L

	1
	2
	Type A
	0
	2
	12

	
	3
	Type A
	0
	3
	11

	2
	2
	Type A
	0
	2
	10

	
	3
	Type A
	0
	3
	9

	3
	2
	Type A
	0
	2
	9

	
	3
	Type A
	0
	3
	8

	4
	2
	Type A
	0
	2
	7

	
	3
	Type A
	0
	3
	6

	5
	2
	Type A
	0
	2
	5

	
	3
	Type A
	0
	3
	4

	6
	2
	Type B
	0
	9
	4

	
	3
	Type B
	0
	10
	4

	7
	2
	Type B
	0
	4
	4

	
	3
	Type B
	0
	6
	4

	8
	2,3
	Type B
	0
	5
	7

	9
	2,3
	Type B
	0
	5
	2

	10
	2,3
	Type B
	0
	9
	2

	11
	2,3
	Type B
	0
	12
	2

	12
	2,3
	Type A
	0
	1
	13

	13
	2,3
	Type A
	0
	1
	6

	14
	2,3
	Type A
	0
	2
	4

	15
	2,3
	Type B
	0
	4
	7

	16
	2,3
	Type B
	0
	8
	4


Table 5.1.2.1.1-3: Default PDSCH time domain resource allocation B

	Row index
	PDSCH mapping type
	K0
	S
	L

	1
	Type B
	0
	2
	2

	2
	Type B
	0
	4
	2

	3
	Type B
	0
	6
	2

	4
	Type B
	0
	8
	2

	5
	Type B
	0
	10
	2

	6
	Type B
	1
	2
	2

	7
	Type B
	1
	4
	2


Table 5.1.2.1.1-4: Default PDSCH time domain resource allocation C 

	Row index
	PDSCH mapping type
	K0
	S
	L

	1
	Type B
	0
	4
	2

	2
	Type B
	0
	6
	2

	3
	Type B
	0
	8
	2

	4
	Type B
	0
	10
	2


<text omitted>
6.1.2.1.1
Determination of the resource allocation table to be used for PUSCH

Table 6.1.2.1.1-1 defines which PUSCH time domain resource allocation configuration to apply. Either a default PUSCH time domain allocation A according to table 6.1.2.1.1-2, is applied, or the higher layer configured pusch-AllocationList in either pusch-ConfigCommon or pusch-Config is applied.

Table 6.1.2.1.1-3 defines the subcarrier spacing specific values j. j is used in determination of  [image: image25.png]


 in conjunction to table 6.1.2.1.1-2, where [image: image27.png]Wpysca



 are the subcarrier spacing configurations for PUSCH.

Table 6.1.2.1.1-4 defines the additional subcarrier spacing specific slot delay value for MSG3 scheduled by MAC RAR. When the UE transmits a MSG3 scheduled by MAC RAR, the Δ value specific to MSG3 subcarrier spacing µPUSCH is applied in addition to the K2 value.
Table 6.1.2.1.1-1: Applicable PUSCH time domain resource allocation

	RNTI
	PDCCH search space
	pusch-ConfigCommon includes pusch-AllocationList
	pusch-Config includes pusch-AllocationList
	PUSCH time domain resource allocation to apply

	PUSCH scheduled by MAC RAR as described in subclause 8.2 of [x, TS 38.213]
	No
	-
	Default A

	
	Yes
	-
	pusch-AllocationList provided in pusch-ConfigCommon 

	C-RNTI, TC-RNTI
	Type1 common
	No
	-
	Default A

	
	
	Yes
	-
	pusch-AllocationList provided in pusch-ConfigCommon 

	C-RNTI, CS-RNTI
	Type3 common
	No
	No
	Default A

	
	
	Yes
	No/Yes
	pusch-AllocationList provided in pusch-ConfigCommon 

	
	
	
	
	

	C-RNTI, CS-RNTI
	UE specific
	No
	No
	Default A

	
	
	Yes
	No
	pusch-AllocationList provided in pusch-ConfigCommon 

	
	
	No/Yes
	Yes
	pusch-AllocationList provided in pusch-Config


Table 6.1.2.1.1-2: Default PUSCH time domain resource allocation A 

	Row index
	PUSCH mapping type
	[image: image28.png]



	S
	L

	1
	Type A
	j
	0
	14

	2
	Type A
	j
	0
	12

	3
	Type A
	j
	0
	10

	4
	Type B
	j
	2
	10

	5
	Type B
	j
	4
	10

	6
	Type B
	j
	4
	8

	7
	Type B
	j
	4
	6

	8
	Type A
	j+1
	0
	14

	9
	Type A
	j+1
	0
	12

	10
	Type A
	j+1
	0
	10

	11
	Type B
	j+2
	0
	14

	12
	Type A
	j+2
	0
	12

	13
	Type A
	j+2
	0
	10

	14
	Type B
	j
	8
	6

	15
	Type A
	j+3
	0
	14

	16
	Type A
	j+3
	0
	10


Table 6.1.2.1.1-3: Definition of value j
	µPUSCH
	j
	

	0
	1
	

	1
	1
	

	2
	2
	

	3
	3
	


Table 6.1.2.1.1-4: Definition of value Δ

	µPUSCH
	Δ

	0
	2

	1
	2

	2
	4

	3
	6


----------------------------------------------End of text proposal for 38.214-------------------------------------------------
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