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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: OLE_LINK42]In this contribution, firstly we discuss the remaining issues about resource block bundle partition for RMSI. Then analyze the scheduling of RMSI in time-domain resource allocation.
2. Discussion 
2.1. Resource block bundle partition for RMSI
RMSI and other broadcast information are typically scheduled with fallback DCI with type 1 resource allocation. DVRB is necessary for such allocation to achieve some diversity gains. 
Currently, the resource block bundles for VRB and PRB are aligned to reference point A. But for RMSI, UE does not know reference point A before decoding RMSI. The resource block bundle grid should be defined as the similar way as PRG grid.
[bookmark: _Ref510542663]Proposal 1: Resource block bundle for VRB to PRB mapping for PDSCH carrying RMSI is defined in the PRB grid of initial BWP, i.e., resource block bundles are partitioned from the lowest-numbered common resource block in the CORESET configured by the PBCH.
2.2. [bookmark: OLE_LINK27]Time domain resource allocation for RMSI
As is shown in figure 1, there are 3 multiplexing types between SSB and RMSI CORESET.

Figure 1
[bookmark: OLE_LINK47][bookmark: OLE_LINK48][bookmark: OLE_LINK49][bookmark: OLE_LINK50][bookmark: OLE_LINK51]In LTE, the scheduling time unit of system information is one subframe. The available resource is 9 OFDM symbols or more depending on the PDCCH. In NR, for RMSI, the number of resource elements may be limited especially for scenarios that SSB and RMSI are FDMed. In this scenario, the scheduling of RMSI may be mini-slot scheduled.  In the previous meeting, RAN1 discussed the maximum TBS for PDSCH of RMSI/OSI/Paging/RAR and proposed that is 3000bits. If the coding rate is 1/3, in consideration of different bandwidths and different modulation orders, the necessary number of OFDM symbols to transmit the maximum RMSI is listed in the following table.
Table 1
	Modulation order
	QPSK

	RE numbers
	4500

	OFDM symbols
	24RBs
	16

	
	48RBs
	8

	
	96RBs
	4


[bookmark: OLE_LINK52]In the RAN1 #92 meeting, the following working assumption reached that the MCS for broadcast PDSCH is limited to QPSK. If the working assumption is agreed, the following table can be used for resource allocation for PDSCH scheduling RMSI with multiplexing pattern 1.
[bookmark: _Ref510482487]Table 2
	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]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
	6
	2

	15
	Type B
	0
	12
	2


[bookmark: OLE_LINK1][bookmark: OLE_LINK54][bookmark: OLE_LINK2][bookmark: OLE_LINK53][bookmark: OLE_LINK55]As we discussed above, the frequency resource blocks of RMSI is limited to 24RBs, 48RBs or 96RBs, only two symbols used for RMSI in FDM manner is not sufficient when large TBS is transmitted. Therefore, it needs to increase the number of symbols in time-domain resource allocation. The time-domain scheduling table need including code points that allocate more OFDM symbols compared to 2 symbols. We can consider the following tables as time-domain resource allocation table for RMSI scheduling in FDM manner.
For resource allocation for PDSCH scheduling RMSI with multiplexing pattern 2 when {SSB, PDCCH} subcarrier spacing is {120, 60} kHz or {240, 120} kHz, the following table can be used. 
[bookmark: _Ref510466980]Table 3
	[bookmark: OLE_LINK18]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

	7
	Type B
	0
	2
	4

	8
	Type B
	0
	4
	4

	9
	Type B
	0
	6
	4

	10
	Type B
	0
	8
	4

	11
	Type B
	1
	2
	4

	12
	Type B
	1
	4
	4


Index 0 to 4 indicate 2 symbols scheduling entries, and the index 5 to 8 represent the entries that can use for scheduling large TB. 
For scheduling RMSI and multiplexing pattern 3 when {SSB, PDCCH} subcarrier spacing is {120, 120} kHz, the following table can be taken into consideration.
[bookmark: _Ref510466989]Table 4
	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


[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK7][bookmark: OLE_LINK5][bookmark: OLE_LINK6]From the above, we can see that Table 4 is a sub-table of Table 3. Consequently, Table 3 can use for RMSI time-domain resource allocation when SSB and RMSI CORESET are FDM multiplexing. 
[bookmark: _Ref506124637]Proposal 2: For scheduling RMSI PDSCH, Table 2 and Table 3 can be introduced.
3. Conclusion
Proposal 1: Resource block bundle for VRB to PRB mapping for PDSCH carrying RMSI is defined in the PRB grid of initial BWP, i.e., resource block bundles are partitioned from the lowest-numbered common resource block in the CORESET configured by the PBCH.
Proposal 2: For scheduling RMSI PDSCH, Table 2 and Table 3 can be introduced.
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