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1. [bookmark: _Hlk509928978]RMSI CORESET configurations for band n41
RAN4 defined two SSB SCS values 15kHz and 30kHz for band n41 which has the minimum channel BW of 10MHz. Furthermore, the sync raster down-selection step size is 1 when SSB SCS is 30kHz and 3 when SSB SCS is 15kHz. The RMSI CORESET configurations for supporting SSB SCS 30kHz are provided in Tables 13-3 and 13-4 of TS 38.213. Companies have been discussing the configurations for combinations of {SSB SCS, RMSI SCS, minimum channel BW} = {15kHz, 15kHz, 10MHz} and {15kHz, 30kHz, 10MHz} for band n41. For the RMSI CORESET configurations, the following options were investigated [1], which are listed in the order of the preference from high to low from RAN1’s perspective:
· Option 1: Reuse the RMSI CORESET configurations in Table 13-1 and Table 13-2 in TS 38.213, which are defined for supporting {SSB SCS, minimum channel bandwidth} = {15kHz, 5MHz}, to support {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz} without changing the SS Raster definition for {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz};
· The one reserved row in the table 13-1 and four reserved rows in the table 13-2 may also be used to support the additional CORESET configurations for band n41 if necessary.
Identified drawbacks: Not all of the RMSI CORESET configurations in Table 13-1 and Table 13-2 can be used to support {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz} (see Appendix A).
· Option 2: Reuse the RMSI CORESET configurations in Table 13-1 and Table 13-2 in TS 38.213, to support {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz} with the change of the SS Raster definition for {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz} to be the same as that defined for {SSB SCS, minimum channel bandwidth} = {15kHz, 5MHz};
Identified drawbacks: The searching time and power consumption for the bands with the combination of {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz} will be increased.
· Option 3: Introduce new RMSI CORESET configuration tables for band n41 by the use of four bits from PBCH, similar with the tables supporting other combinations of {SSB SCS, minimum channel BW}. 
Identified drawbacks: The number of the supported RMSI CORESET configurations may be limited due to large SS Raster interval for {SSB SCS, minimum channel bandwidth} = {15kHz, 10MHz} (see Appendix A).
· Option 4:  Use five bits from MIB to define RMSI CORSET configuration tables for band n41.
Identified drawbacks: It requires taking one extra bit from PBCH to support the RMSI CORSET configurations for band n41.
Based on pros and cons analysed above, we make the following proposal:
Proposal 1: Reuse the RMSI COSESET configuration tables designed for 15kHz SSB and 5MHz min channel BW for 15kHz SSB in band n41.
· The one reserved row in the table 13-1 and four reserved rows in the table 13-2 may also be used to support the additional CORESET configurations for band n41 if necessary.


2. Redundancy version in DCI scrambled by SI-RNTI
RAN1 #92b made the following agreements where the use of 2 bits in RV field is FFS and left to initial access discussion.
	Agreements:
When a valid DCI with SI-RNTI is detected in either CSS type 0 or CSS type 0a, the following fields apply:
	Field
	Bits
	Comment

	Frequency domain resource assignment
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	Time domain resource assignment
	4
	Index into default table

	VRB-to-PRB mapping
	1
	FFS whether this field is needed or not

	Modulation and coding scheme
	5
	Same MCS table as for “normal” transmission without 256QAM, only lowest part used.

	Redundancy version
	2
	FFS whether this field is needed or not

	Reserved bits
	(fixed value)
	To meet fallback DCI size



· Note: Need to check whether interleaved VRB-to-PRB mapping is possible for SI-RNTI as the UE does not know the CRB grid.
· Note: Need to check with initial access session whether RV field is needed or not. From a DCI perspective, there is no problem of providing 2 bits for signaling the redundancy version.



Here, we could have two possible options:
· Option 1: Use 2 bits in RV field of DCI scrambled by SI-RNTI for signaling RV
· [bookmark: _GoBack]Option 2: do not use 2 bits in RV field of DCI scrambled by SI-RNTI
From UE complexity perspectives, both options have relatively same complexity (Option 1 allows IR combining while Option 2 allows Chase combining). However, in terms of performance, Option 2 could provide better performance due to some coding gain as well as more flexibility in transmission from network. As a result, we make the following proposal:
Proposal 2: Use RV field of 2 bits in DCI scrambled by SI-RNTI for RV signalling for RMSI/OSI.
3. VRB-to-PRB mapping in DCI scrambled by SI-RNTI
RAN1 #92b made the following agreements on DCI scrambled by SI-RNTI where the field VRB-to-PRB mapping is FFS.
	Agreements:
When a valid DCI with SI-RNTI is detected in either CSS type 0 or CSS type 0a, the following fields apply:
	Field
	Bits
	Comment

	Frequency domain resource assignment
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	Time domain resource assignment
	4
	Index into default table

	VRB-to-PRB mapping
	1
	FFS whether this field is needed or not

	Modulation and coding scheme
	5
	Same MCS table as for “normal” transmission without 256QAM, only lowest part used.

	Redundancy version
	2
	FFS whether this field is needed or not

	Reserved bits
	(fixed value)
	To meet fallback DCI size



· Note: Need to check whether interleaved VRB-to-PRB mapping is possible for SI-RNTI as the UE does not know the CRB grid.
· Note: Need to check with initial access session whether RV field is needed or not. From a DCI perspective, there is no problem of providing 2 bits for signaling the redundancy version.



To provide improved frequency diversity for system information transmission within the limited bandwidth of the initial active DL BWP, interleaved VRB-to-PRB mapping should be supported.
[bookmark: _Hlk513815809][bookmark: vrb_to_prb1]Proposal 3: Interleaved VRB-to-PRB mapping is supported for PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI.
However, since the UE may not know the CRB grid before the acquisition of SIB1, the resource grid needs to be separately defined at least for SIB1. At least for DMRS sequence mapping and PRG partitioning, NR already supports a different resource grid for SIB1. In the same vein, we make the following proposal:
[bookmark: vrb_to_prb2]Proposal 4: For PDSCH carrying SIB1 scheduled by PDCCH with CRC scrambled by SI-RNTI, the resource block bundle for interleaved VRB-to-PRB mapping is partitioned from the lowest numbered common resource block of the CORESET configured by PBCH.
A proposal for text modification in TS 38.211 is provided in the companion paper [3].
4. RMSI vs. OSI indication in DCI scrambled by SI-RNTI
Per existing design, RMSI CORESET and OSI CORESET could be completely overlapped since they follow the same CORESET configuration in PBCH. There could be following possible options to handle such overlapping scenario. 
· Alt. 1: it is up to UE implementation for handling the RMSI/OSI CORESET collision
· Alt. 2: different RNTIs are introduced for RMSI PDCCH and OSI PDCCH.
· Alt. 3: Use one unused bit in DCI scrambled by SI-RNTI for signaling whether DCI is for RMSI or OSI
Alt. 1 could lead to UE complexity in RMSI/OSI blind detection since the DMRS design for RMSI and OSI PDSCH could be different due to different reference points i.e., PRB0 of initial DL BWP for RMSI while Point A for OSI. On the other hand, Alt. 2 could avoid RMSI/OSI blind detection. However, Alt.2 might increase the false alarm of DCI detection since DCI CRC is scrambled by one SI-RNTI for RMSI and a different SI-RNTI for OSI. Based on TS 38.321, only single SI-RNTI is specified; hence Alt. 2 is not supported. 
	TS 38.321 (v15.1.0) [2]
Table 7.1-1: RNTI values.
	Value (hexa-decimal)
	RNTI

	0000
	N/A

	0001–FFEF
	RA-RNTI, Temporary C-RNTI, C-RNTI, CS-RNTI, TPC-CS-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, TPC-SRS-RNTI, INT-RNTI, SFI-RNTI, and SP-CSI-RNTI

	FFF0–FFFD
	Reserved

	FFFE
	P-RNTI

	FFFF
	SI-RNTI






It should be noted that DCI scrambled by SI-RNTI still have some unused bits and one of these unused bits could be used to signal DCI for RMSI or OSI. By this signaling as in Alt. 3, there would be no additional complexity like Alt. 1 or false alarm increase like Alt. 2.
[bookmark: _Hlk513800358]Proposal 5: Use one unused bit in DCI scrambled by SI-RNTI for signaling whether DCI is for RMSI or OSI.
5. Conclusions
In this contribution, the following proposal has been made:
Proposal 1: Reuse the RMSI COSESET configuration tables designed for 15kHz SSB and 5MHz min channel BW for 15kHz SSB in band n41.
· The one reserved row in the table 13-1 and four reserved rows in the table 13-2 may also be used to support the additional CORESET configurations for band n41 if necessary.
Proposal 2: Use RV field of 2 bits in DCI scrambled by SI-RNTI for RV signalling for RMSI/OSI.
Proposal 3: Interleaved VRB-to-PRB mapping is supported for PDSCH scheduled by PDCCH with CRC scrambled by SI-RNTI.
Proposal 4: For PDSCH carrying SIB1 scheduled by PDCCH with CRC scrambled by SI-RNTI, the resource block bundle for interleaved VRB-to-PRB mapping is partitioned from the lowest numbered common resource block of the CORESET configured by PBCH.
Proposal 5: Use one unused bit in DCI scrambled by SI-RNTI for signaling whether DCI is for RMSI or OSI.
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