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1. Introduction
In RAN1#92bis meeting, following agreements were made for DL/UL resource allocation [1]:
	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


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.
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



In this contribution, we focus on how to perform resource allocation before RRC configuration. 

2. Time-domain resource allocation 
Depending on the multiplexing pattern between SSB and CORESET #0, different table for time-domain resource allocation will be used for PDSCH allocation. In case of multiplexing pattern 2 and 3, since the length of allocated symbols is restricted to 2 symbols, the supportable RMSI size could be limited to guarantee sufficiently small coding rate of RMSI. According to the agreement made in initial access session, NR can support RMSI size of approximately 1700 bits in one TB for both FR1 and FR2 with an appropriate RMSI configuration. RAN1 agrees that max TBS of 2976 bits is supported for PDSCH by SI-RNTI from physical layer perspective. To be specific, when {SS/PBCH block, PDCCH} subcarrier spacing is {240, 120} kHz or {120. 120} kHz, the size of the initial DL BWP is set to be 24 or 48 PRBs. Considering DMRS overhead for RMSI-PDSCH, the maximum number of available REs for PDSCH mapping would be 864 REs (=48*12*(2-0.5)). In this case, when the RMSI size 1700 bits, its coding rate will be roughly 0.98. To support sufficiently large size of RMSI, it is necessary to support time-domain resource allocation with the length of more than 2 symbols. 
For the case where {SS/PBCH block, PDCCH} subcarrier spacing is {240, 120} kHz, considering every SS/PBCH block is transmitted and every PDCCH scheduling RMSI is transmitted, it seems that there is no room to increase the number of the available REs for PDSCH scheduling as shown in Figure 1. However, if it is possible not to use some SS/PBCH block index or if some SS/PBCH block index assume the same beam direction, it can be considered to support more than 2 symbol duration of PDSCH allocation as shown in Figure 1. In other words, for multiplexing pattern 2, rows in table 1 can be added to default PDSH time domain resource allocation B. 
Proposal 1: For default PDSCH time domain resource allocation B, add following rows: 
Table 1: Additional rows of default PDSCH time domain resource allocation B.
	Row index
	PDSCH mapping type
	K0
	S
	L

	8
	Type B
	0
	4
	4

	9
	Type B
	0
	6
	4

	10
	Type B
	0
	8
	4

	11
	Type B
	1
	2
	4



[image: ]
Figure 1: Example of Default PDSCH time-domain resource allocation B ({SS/PBCH block, PDCCH} subcarrier spacing is {240, 120} kHz).
For the case where {SS/PBCH block, PDCCH} subcarrier spacing is {120, 120} kHz, considering PDCCH overhead with the highest AL (e.g. 16), it can be considered to support the length of 6 symbols for PDSCH allocation as shown in Figure 2-(a). However, in this case, PDSCH can be transmitted earlier than PDCCH transmission (e.g. row index 5 or 6 in Table 2). Furthermore, it is necessary to change DMRS position of PDSCH mapping type A with a consideration of overlapping between DMRS and CORESET (e.g. row index 5). In addition, symbols which does not associated with any SS/PBCH blocks will be used for PDSCH allocation. Alternatively, it can be considered that allocated PDSCH start at the beginning of the corresponding PDCCH transmission and have length of 4 symbols. In this case, when aggregation level used for PDCCH transmission is less than 16, the number of available REs for data mapping could be increased. In other words, for multiplexing pattern 3, rows in table 2 can be added to default PDSH time domain resource allocation C. 
Proposal 2: For default PDSCH time domain resource allocation C, add rows with index 5-8 or with index 5’-8’: 
Table 2: Additional rows of default PDSCH time domain resource allocation C.
	Row index
	PDSCH mapping type
	K0
	S
	L

	5
	Type A
	0
	0
	6

	6
	Type A
	0
	2
	6

	7
	Type B
	0
	8
	4

	8
	Type B
	0
	10
	4

	5’
	Type B
	0
	2
	4

	6’
	Type B
	0
	4
	4

	7’
	Type B
	0
	6
	4

	8’
	Type B
	0
	8
	4
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(a)
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(b)
Figure 2: Example of Default PDSCH time-domain resource allocation C ({SS/PBCH block, PDCCH} subcarrier spacing is {120, 120} kHz).
On the aspects of types of search space, in our understanding, PDSCH scheduled by DCI format 1_0 in CSS or PUSCH scheduled by DCI format 0_0 in CSS can be used as fallback operation which is independent on RRC configuration. In other words, regardless of types of CSS, time-domain resource allocation table could be independent on RRC configuration to handle the ambiguity problem during the RRC reconfiguration period. For instance, in case of Type0/0A/2-CSS, multiple UEs with no RRC configuration will monitor the same PDCCH/PDSCH. In addition, in case of Type1-CSS, multiple UEs with different configuration or no RRC configuration can receive the same PDCCH/PDSCH for RAR reception. Meanwhile, time-domain resource allocation in DCI in USS can be updated by RRC configuration. 
Proposal 3: For DCI in at least Type0/0A/1/2 CSS, a set of time-domain resource allocation for PDSCH or PUSCH will not be changed by RRC configuration. 
If it is supported that RMSI indicate the set of time-domain resource allocation for PDSCH or PUSCH, it is necessary to determine which types of DCI or search space will be affected. The main motivation of RMSI-indicating time-domain resource is to provide efficient time-domain resources which may be different from initial time-domain resource table due to some reasons: (1) initial time-domain resource is determined to optimize RMSI scheduling in case of TDM/FDM between RMSI and SSB. The initial table may not be efficient for RAR/fallback scheduling. In this case, RMSI-indicating table may be used only for non-beam sweeping transmission such as RAR/fallback whereas initial table can be used for beam sweeping case such as RMSI/OSI. (2) initial time-domain resource will include restricted set of resources which may not be optimal for the current network. For example, for RMSI CORESET pattern #1 (TDM between RMSI and SSB), there are many possible options for time-domain resources where only a subset of resources are selected for initial table. In this case, it is beneficial to overwrite time-domain RA table for all subsequent transmissions. 
Considering this, depending on initial table design, further considerations how to apply RMSI-indicating time-domain table seem necessary. We can consider the following options. 
· Option 1: For RMSI CORESET pattern #2 or #3 (FDM case), it is assumed that initial table is used for RMSI/OSI/paging whereas RMSI-indicating RA table can be used for RAR/Msg4/Unicast. For RMSI CORESET pattern #1 (or CSS0 in non-initial DL BWP), it is assumed that RMSI-indicating RA table is used for all transmission except for RMSI scheduling. 
· Option 2: Regardless of CORESET pattern, initial table is used for RMSI/OSI/paging whereas RMSI-indicating RA table is used for RAR/Msg4/unicast.
· Option 3: For RMSI, initial table in spec is used. For others, RMSI-indicating RA table is used. 
· Option 4: For RMSI, initial table in spec is used. RMSI can indicate RA table for OSI/paging and RA table for RAR/Msg4/unicast separately. 
Proposal 4: Further consider different options for applying multiple time-domain RA table when RMSI also indicates time-domain RA table.  

3. Conclusion
In this contribution, we discuss resource allocation. Our proposals are as follows:
Proposal 1: For default PDSCH time domain resource allocation B, add following rows: 
Table 1: Additional rows of default PDSCH time domain resource allocation B.
	Row index
	PDSCH mapping type
	K0
	S
	L

	8
	Type B
	0
	4
	4

	9
	Type B
	0
	6
	4

	10
	Type B
	0
	8
	4

	11
	Type B
	1
	2
	4


Proposal 2: For default PDSCH time domain resource allocation C, add following rows: 
Table 2: Additional rows of default PDSCH time domain resource allocation C.
	Row index
	PDSCH mapping type
	K0
	S
	L

	5
	Type A
	0
	0
	6

	6
	Type A
	0
	2
	6

	7
	Type B
	0
	8
	4

	8
	Type B
	0
	10
	4

	5’
	Type B
	0
	2
	4

	6’
	Type B
	0
	4
	4

	7’
	Type B
	0
	6
	4

	8’
	Type B
	0
	8
	4


Proposal 3: For DCI in at least Type0/0A/1/2 CSS, a set of time-domain resource allocation for PDSCH or PUSCH will not be changed by RRC configuration. 
Proposal 4: Further consider different options for applying multiple time-domain RA table when RMSI also indicates time-domain RA table.  
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