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1. [bookmark: _GoBack]Introduction
In RAN1 #92bis meeting, resource allocation without RRC configuration has been discussed and following agreements were made:
Agreements:
· Adopt the tables below for RMSI time domain resource allocation
· The previously agreed 4-bit indicator in DCI is not changed
Table 5.1.2.1-x: Resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 1
	L
	DL-DMRS-typeA-pos
	PDSCH mapping type
	K0
	S
	L

	0
	2
	Type A
	0
	2
	12

	
	3
	Type A
	0
	3
	11

	1
	2
	Type A
	0
	2
	10

	
	3
	Type A
	0
	3
	9

	2
	2
	Type A
	0
	2
	9

	
	3
	Type A
	0
	3
	8

	3
	2
	Type A
	0
	2
	7

	
	3
	Type A
	0
	3
	6

	4
	2
	Type A
	0
	2
	5

	
	3
	Type A
	0
	3
	4

	5
	2
	Type B
	0
	9
	4

	
	3
	Type B
	0
	10
	4

	6
	2
	Type B
	0
	4
	4

	
	3
	Type B
	0
	6
	4

	7
	x
	Type B
	0
	5
	7

	8
	x
	Type B
	0
	5
	2

	9
	x
	Type B
	0
	9
	2

	10
	x
	Type B
	0
	12
	2

	11
	x
	Type A
	0
	1
	13

	12
	x
	Type A
	0
	1
	6

	13
	x
	Type A
	0
	2
	4

	14
	x
	Type B
	0
	4
	7

	15
	x
	Type B
	0
	8
	4



Table 5.1.2.1-x: Resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 2
	I
	PDSCH mapping type
	K0
	S
	L

	0
	Type B
	0
	2
	2

	1
	Type B
	0
	4
	2

	2
	Type B
	0
	6
	2

	3
	Type B
	0
	8
	2

	4
	Type B
	0
	10
	2

	5
	Type B
	1
	2
	2

	6
	Type B
	1
	4
	2



[bookmark: _Hlk513666327]Note: From a table size perspective, it is possible to add 7 more rows with same K0 and S as above but with L=4 as well as 2 more rows S=0 and L=4.

Table 5.1.2.1-x: Resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 3
	i
	PDSCH mapping type
	K0
	S
	L

	0
	Type B
	0
	4
	2

	1
	Type B
	0
	6
	2

	2
	Type B
	0
	8
	2

	3
	Type B
	0
	10
	2



Note: From a table size perspective, additional entries are possible.
In this contribution, we will further discuss the remaining issue of time domain resource allocation without RRC configuration, specifically, we focus on SS/PBCH block and RMSI CORESET multiplexing pattern 2 & 3.
2. Discussion on time domain resource allocation for RMSI
The resource allocation issue for RMSI is related to the configuration of SS/PBCH block. The different SSB configurations for different frequency band ranges and subcarrier spacings are summarized in section4.1[TS 38.213]:
-	Case A - 15 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes of {2, 8} + 14*n. For carrier frequencies smaller than or equal to 3 GHz, n=0, 1. For carrier frequencies larger than 3 GHz and smaller than or equal to 6 GHz, n=0, 1, 2, 3.
-	Case B - 30 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {4, 8, 16, 20} + 28*n. For carrier frequencies smaller than or equal to 3 GHz, n=0. For carrier frequencies larger than 3 GHz and smaller than or equal to 6 GHz, n=0, 1.
-	Case C - 30 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {2, 8} + 14*n. For carrier frequencies smaller than or equal to 3 GHz, n=0, 1. For carrier frequencies larger than 3 GHz and smaller than or equal to 6 GHz, n=0, 1, 2, 3.
-	Case D - 120 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {4, 8, 16, 20} + 28*n. For carrier frequencies larger than 6 GHz, n=0, 1, 2, 3, 5, 6, 7, 8, 10, 11, 12, 13, 15, 16, 17, 18.
-	Case E - 240 kHz subcarrier spacing: the first symbols of the candidate SS/PBCH blocks have indexes {8, 12, 16, 20, 32, 36, 40, 44} + 56*n. For carrier frequencies larger than 6 GHz, n=0, 1, 2, 3, 5, 6, 7, 8.
[bookmark: _Hlk510452231]Moreover, three different SS/PBCH Block and RMSI CORESET multiplexing patterns are working assumption of RAN1 #91 as shown in Figure.1. According to TS 38.213, SS/PBCH block and RMSI CORESET multiplexing pattern 1 can be applied to all RMSI SCS, while multiplexing pattern 2 can be used for RMSI scheduling with 60kHz and 120kHz SCS, multiplexing pattern 3 can be used only for RMSI scheduling with 120kHz SCS. For the sake of intuition, SS/PBCH block and RMSI CORESET multiplexing pattern 2 & 3 are described in Figure 2 and Figure 3.
[image: ]
Figure 1: SS/PBCH block and RMSI CORESET multiplexing patterns
[image: ]
[image: ]
[bookmark: _Hlk510557247]Figure 2: RMSI candidate positions for SS/PBCH block and RMSI CORESET multiplexing pattern 2
[image: ]
Figure 3: RMSI candidate positions for SS/PBCH block and RMSI CORESET multiplexing pattern 3
In RAN1 #92bis meeting, the resource allocation entries with duration=2 symbols have been agreed for multiplexing 2&3. From a table size perspective, additional entries can be added to achieve more scheduling flexibility. Therefore, we propose to use Table 1 & 2 as the time domain resource allocation tables with duration = 4 & 7 symbols added considering the following three aspects:
1) In some scenarios, some SS/PBCH blocks are not transmitted and the corresponding RMSI CORESET would not occur, so the former PDSCH for RMSI can occupy more symbols for better coverage.
2) RAN2 estimate for the maximum size of RMSI is approximately 1700 bits including both L1 parameters and L2 parameters, and it has been agreed that only QPSK can be used for modulation of RMSI. If only 2-symbol and 96 PRB resource allocation is allowed for RMSI, 1700 bits can be only carried with its code rate higher than 0.49 (1700bits/(96RB*12*(2-0.5 DMRS)*2)=0.49), which is normally too high for RMSI transmission. Therefore, in order to achieve better coverage for RMSI, time domain resource allocation with longer PDSCH duration should be supported.
3) If longer PDSCH duration is supported for RMSI scheduling, lower code rate can be achieved and then the reliability of RMSI can be improved and thus the latency for cell access would be reduced.
Table 1 Resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 2

	i
	PDSCH mapping type
	K0
	S
	L

	0
	Type A
	0
	2
	2

	1
	Type B
	0
	4
	2

	2
	Type B
	0
	6
	2

	3
	Type B
	0
	8
	2

	4
	Type B
	0
	10
	2

	5
	Type A
	1
	2
	2

	6
	Type B
	1
	4
	2

	7
	Type A
	0
	2
	4

	8
	Type A
	1
	0
	4

	9
	Type A
	1
	2
	4

	10
	Type B
	0
	4
	4

	11
	Type B
	1
	4
	4

	12
	Type B
	0
	6
	4

	13
	Type B
	0
	8
	4

	14
	Type B
	0
	10
	4



[image: ]
Table 2: Resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 3
	i
	PDSCH mapping type
	K0
	S
	L

	0
	Type B
	0
	4
	2

	1
	Type B
	0
	6
	2

	2
	Type B
	0
	8
	2

	3
	Type B
	0
	10
	2

	4
	Type B
	0
	4
	4

	5
	Type B
	0
	6
	4

	6
	Type B
	0
	8
	4

	7
	Type B
	0
	10
	4

	8
	Type B
	0
	4
	7

	9
	Type B
	0
	6
	7


[image: ]
Proposal 1: Time domain resource allocation combinations for RMSI scheduling that proposed in Table 1 & 2 towards CORESET & SS/PBCH block multiplexing pattern 2 & 3 need to be included. The other values can be further discussed to fully exploit the 4 bits DCI for resource allocation.  
3. Conclusions 
In this contribution, time domain resource allocation for RMSI scheduling towards SS/PBCH block and RMSI CORESET multiplexing pattern 2 & 3 are discussed, and the following proposal is made:
Proposal 1: Time domain resource allocation combinations for RMSI scheduling that proposed in Table 1 & 2 towards CORESET & SS/PBCH block multiplexing pattern 2 & 3 need to be included. The other values can be further discussed to fully exploit the 4 bits DCI for resource allocation.   
Table 1 Resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 2

	i
	PDSCH mapping type
	K0
	S
	L

	0
	Type A
	0
	2
	2

	1
	Type B
	0
	4
	2

	2
	Type B
	0
	6
	2

	3
	Type B
	0
	8
	2

	4
	Type B
	0
	10
	2

	5
	Type A
	1
	2
	2

	6
	Type B
	1
	4
	2

	7
	Type A
	0
	2
	4

	8
	Type A
	1
	0
	4

	9
	Type A
	1
	2
	4

	10
	Type B
	0
	4
	4

	11
	Type B
	1
	4
	4

	12
	Type B
	0
	6
	4

	13
	Type B
	0
	8
	4

	14
	Type B
	0
	10
	4



Table 2: Resource allocation for PDSCH scheduled using CORESET #0 and multiplexing pattern 3
	i
	PDSCH mapping type
	K0
	S
	L

	0
	Type B
	0
	4
	2

	1
	Type B
	0
	6
	2

	2
	Type B
	0
	8
	2

	3
	Type B
	0
	10
	2

	4
	Type B
	0
	4
	4

	5
	Type B
	0
	6
	4

	6
	Type B
	0
	8
	4

	7
	Type B
	0
	10
	4

	8
	Type B
	0
	4
	7

	9
	Type B
	0
	6
	7
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