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Introduction
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]We had make some discussions around time domain resource allocation table design for DCI 0-0/ 0-1, and achieve some agreements as listed below in the previous meetings [1].
Agreements:
· Request RAN2 to introduce possibility for providing the RRC-configured table in RMSI to configure PDSCH and PUSCH symbol allocation for PDSCH/PUSCH scheduling after RMSI, where the RRC-configurable table via dedicated signaling was previously agreed in RAN1 
· Draft LS in R1-1803474 (Karri, Nokia), which is approved and final LS in R1-1803510
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]R1-1803504
Companies are encouraged to check the tables in R1-1803504

In this contribution, we provide our considerations on time domain resource allocation for DCI 0-0/0-1 which are still open after the previous meeting.
Discussion
Default resource allocation for PDSCH
Resource allocation for PDSCH scheduled using CORESET #0
SS/PBCH block and RMSI CORESET multiplexing types have 3 multiplexing patterns with SSB, pattern 1, pattern 2 and pattern 3 as shown below.


Figure 1: SS/PBCH block and RMSI CORESET multiplexing types
For multiplexing pattern 2, PDSCH starts from the 1st symbol of SS/PBCH block and ends up with the last symbol of SS/PBCH block. For multiplexing pattern 3, PDSCH starts right after the last symbol of RMSI CORESET and ends up with the last symbol of SS/PBCH block. The time domain table in [3] can totally satisfied pattern 2 and 3.
However, for multiplexing pattern 1, all the possible combinations of CORESET and the PDSCH in time domain [4] can be summarized as below table:
Table 1: Time domain of RMSI and RMSI CORESET pattern 1
	SSB SCS
	RMSI SCS
	Possible length of  RMSI CORESET 
	Possible start symbol of RMSI CORESET
	Possible start symbol of RMSI PDSCH

	15 kHz
	15 kHz
	1, 2, 3
	
0 or
	1,2,3,4,5,6

	15 kHz
	30 kHz
	
	
	

	30 kHz
	15 kHz
	
	
	

	30 kHz
	30 kHz
	
	
	

	120 kHz
	60 kHz
	1, 2, 3
	
0 oror 7
	1,2,3,4,5,6, 8,9,10

	120 kHz
	120 kHz
	1, 2
	
0 oror 7
	1,2,3,4,8,9

	240 kHz
	60 kHz
	1, 2
	
	

	240 kHz
	120 kHz
	1, 2
	
	



Thus, according to the corresponding table shown below proposed in [3], start symbol of RMSI PDSCH equals 1, 6, 8 don’t contained. It needs to use some value bigger than this minimum starting symbol for RMSI PDSCH, e.g. 2, 9, 10. Main reasons for this may be the limitation of row number must be smaller than 16.
	Table 5.1.2.1-x: Resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 1
	i
	PDSCH mapping type
	K0
	S
	L

	0
	Type A
	0
	2
	12

	1
	Type A
	0
	2
	10

	2
	Type A
	0
	2
	9

	3
	Type A
	0
	2
	8

	4
	Type B
	0
	4
	7

	5
	Type B
	0
	4
	4

	6
	Type B
	0
	9
	4

	7
	Type A
	0
	3
	11

	8
	Type A
	0
	3
	9

	9
	Type A
	0
	3
	8

	10
	Type A
	0
	3
	7

	11
	Type B
	0
	3
	4

	12
	Type B
	0
	10
	4

	13
	Type B
	0
	5
	2

	14
	Type B
	0
	9
	2

	15
	Type B
	0
	12
	2






In order to need all the requirement of starting symbol for RMSI PDSCH, a substitute solution is provided here.
UE need to get its candidates starting symbol and length for RMSI PDSCH in CORESET 0 with pattern 1 based on parameters DL-DMRS-typeA-pos in MIB. For example, when DL-DMRS-typeA-pos indicates front loaded DMRS located in symbol 2, the possible SLIV of starting symbol is 2 can be used, and starting symbol 3 can’t be used. Otherwise, when DL-DMRS-typeA-pos indicates front loaded DMRS located in symbol 3, the possible SLIV of starting symbol is 3 can be used, and starting symbol 2 don't contained in the table. Of course, it loss some schedule possiblity of FL DMRS located at symbol 3 and RMSI PDSCH can be mapped from symbol 2. But this method can provide more four rows for other options, such as more type of Type B PDSCH mapping, and all minimum starting symbols except for symbol 1. So we propose the following table for resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 1.
Table 2: proposed resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 1
	i
	PDSCH mapping type
	K0
	S 
	L

	0
	Type A
	0
	2
	12

	
	
	
	3
	11

	1
	Type A
	0
	2
	10

	
	
	
	3
	9

	2
	Type A
	0
	2
	9

	
	
	
	3
	8

	3
	Type A
	0
	2
	8

	
	
	
	3
	7

	4
	Type B
	0
	4
	7

	5
	Type B
	0
	4
	4

	6
	Type B
	0
	9
	4

	7
	Type B
	0
	6
	4

	8
	Type B
	0
	6
	7

	9
	Type B
	0
	8
	4

	10
	Type B
	0
	7
	7

	11
	Type B
	0
	3
	4

	12
	Type B
	0
	10
	4

	13
	Type B
	0
	5
	2

	14
	Type B
	0
	9
	2

	15
	Type B
	0
	12
	2



Proposal 1. Candidates starting symbol and length for RMSI PDSCH in CORESET 0 with pattern 1 are based on DL-DMRS-typeA-pos in MIB.
Default resource allocation for PDSCH scheduled using other than CORESET#0
The default PDSCH time domain resource allocations was provided in [3] as the following table. The intention was to support full DL allocation as well as partial DL allocation supporting DL/UL switching gap and leaving room for UL control in the end. All cases follow K0=0
	Table 5.1.2.1-x: Default resource allocation for PDSCH scheduled using other than CORESET#0
	i
	PDSCH mapping type
	K0
	S
	L

	0
	Type A
	0
	0
	14

	1
	Type A
	0
	0
	12

	2
	Type A
	0
	0
	11

	3
	Type A
	0
	0
	10

	4
	Type A
	0
	2
	12

	5
	Type A
	0
	2
	10

	6
	Type A
	0
	2
	9

	7
	Type A
	0
	2
	8

	8*
	Type A
	0
	0
	14

	9*
	Type A
	0
	0
	12

	10*
	Type A
	0
	0
	11

	11*
	Type A
	0
	0
	10

	12
	Type A
	0
	3
	11

	13
	Type A
	0
	3
	9

	14
	Type A
	0
	3
	8

	15
	Type A
	0
	3
	7

	8**
	Type B
	0
	4
	7

	9**
	Type B
	0
	5
	2

	10**
	Type B
	0
	9
	2

	11**
	Type B
	0
	12
	2


* Applicable only if scheduled with a CORESET residing within the first two symbols in the slot
**not applicable if CORESET not in the first two symbols of the slot



Similarly, UE need to get its candidates starting symbol and length for default SLIV other than CORESET 0 based on parameters DL-DMRS-typeA-pos in MIB. 
So we propose the following table for default time domain resource allocation for PDSCH scheduled.
Table 5.1.2.1-x: Default resource allocation for PDSCH scheduled using other than CORESET#0
	i
	PDSCH mapping type
	K0
	S
	L

	0
	Type A
	0
	0
	14

	1
	Type A
	0
	0
	12

	2
	Type A
	0
	0
	11

	3
	Type A
	0
	0
	10

	4
	Type A
	0
	2
	12

	
	
	
	3
	11

	5
	Type A
	0
	2
	10

	
	
	
	3
	9

	6
	Type A
	0
	2
	9

	
	
	
	3
	8

	7
	Type A
	0
	2
	8

	
	
	
	3
	7

	8*
	Type A
	0
	0
	14

	9*
	Type A
	0
	0
	12

	10*
	Type A
	0
	0
	11

	11*
	Type A
	0
	0
	10

	12
	Type A
	0
	3
	11

	13
	Type A
	0
	3
	9

	14
	Type A
	0
	3
	8

	15
	Type A
	0
	3
	7

	8**
	Type B
	0
	4
	7

	9**
	Type B
	0
	5
	2

	10**
	Type B
	0
	9
	2

	11**
	Type B
	0
	12
	2



Proposal 2. Candidates starting symbol and length for default time domain resource allocation other than scheduled in CORESET 0 are based on DL-DMRS-typeA-pos in MIB.
Default resource allocation for PUSCH
The default PUSCH time domain resource allocations was provided in [3] as the following table. 
	Table 6.1.2.1-x: Default resource allocation for PUSCH
	i
	PUSCH mapping type
	K2
	S
	L

	0
	Type A
	j
	0
	14

	1
	Type A
	j
	0
	12

	2
	Type A
	j
	0
	10

	3
	Type B
	j
	2
	12

	4
	Type B
	j
	2
	10

	5
	Type B
	j
	2
	8

	6
	Type B
	j
	4
	10

	7
	Type B
	j
	4
	8

	8
	Type B
	j
	4
	6

	9
	Type A
	j+1
	0
	14

	10
	Type A
	j+1
	0
	12

	11
	Type A
	j+1
	0
	10

	12
	Type A
	j+2
	0
	14

	13
	Type A
	j+2
	0
	12

	14
	Type A
	j+2
	0
	10



Table 6.1.2.1-x: Definition of value j in determination for K2
	µ
	j

	0
	1

	1
	1

	2
	2

	3
	3






The default uplink time domain resource allocation have to meet the requirements of PUSCH processing time of different SCS, large scheduled time e.g. larger range of  K2 values than K0 value, and can be applied to all the scenarios of UL and DL slot format configuration.
Firstly, according to PUSCH processing time defined in [5], it is related with three parameters, N2, d2,1 and d2,2, which is shown below. 
	-	N2 is based on µ of table 6.4-1, that corresponds to the min(µDL, µUL) where the µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PUSCH was transmitted and µUL corresponds to the subcarrier spacing of the uplink channel with which the PUSCH is to be transmitted.
-	If the first symbol of the PUSCH allocation consists of DM-RS only, then d2,1=0, otherwise d2,1=1. 
-	If the UE is configured with multiple active component carriers, the value of d2,2 is equal to maximum timing difference between component carriers as given in [11, TS 38.133], otherwise the value of d2,2=0.
Table 6.4-1: PUSCH preparation time for PUSCH timing capability 1
	

	PUSCH preparation time N2 [symbols]

	0
	10

	1
	12

	2
	23

	3
	36






As we known, j in the above table intended to shown the different UE processing time for different SCS. If we don't consider the maximum timing difference between components carriers, j in the table can reflect constrains of PUSCH processing time and subcarrier spaces. But if maximum timing difference between components carrier is included, the j values may not satisfy processing time constrains.
Another problem is the PUSCH scheduled window length is only 3 slots. If there are no UL slot during this window, gNB may loss this schedule chance. For example upon detection of a UL grant using DCI 0-0 in slot n, UE needs to transmits PUSCH in slot n+k2 when there is no contradicting semi-static configuration, where k2 is given by the UL grant. But if the semi-static configuration conflicts at slot n+k2, there are two options, one is postponing the PUSCH, or not postponing and letting UE to cancel this PUSCH. In order to solve this conflict condition, a set of sufficient K2 values or postpone should be contained in default UL time domain resource allocation table. 
So we have two proposes regard to default PUSCH time domain resource table:
Proposal 3. Definition of j values should contains the factor of maximum timing difference between components carrier.
Proposal 4. A set of sufficient K2 values or postpone should be contained in default UL time domain resource allocation table.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
In this contribution, we made the following observations and proposals.
Proposal 1.	Candidates starting symbol and length for RMSI PDSCH in CORESET 0 with pattern 1 are based on DL-DMRS-typeA-pos in MIB.
Proposal 2.	Candidates starting symbol and length for default time domain resource allocation other than scheduled in CORESET 0 are based on DL-DMRS-typeA-pos in MIB.
Proposal 3.	Definition of j values should contains the factor of maximum timing difference between components carrier.
Proposal 4.	A set of sufficient K2 values or postpone should be contained in default UL time domain resource allocation table.
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