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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In the RAN1#AH-1801 meeting, RAN1 applied the SS raster information provided in [2] for the RMSI CORESET. RAN1 generated an LS asking whether the configuration information for the RMSI is acceptable [1]. 
RAN1 respectfully asks RAN4 to check if there is any issue with the RMSI CORESET configurations provided in this LS.
This contribution examines the implementation described in [3] and provides a recommendation for any follow up for RAN1.
Discussion
Once the UE demodulates the PBCH, it processes the master information block (MIB) to obtain information about the RMSI CORESET configuration. As part of the detection of the SSB, the UE knows
· Which frequency band (FR1, FR2)
· What SCS was used
· According the GSCN, the maximum bandwidth of the RF band (i.e. it knows the maximum bandwidth of NR1)
After processing the MIB, the UE obtains
· SCS for RMSI
· 8 bit RMSI-PDCCH-Config. The 4 MSBs indicate the search space information for Type0-PDCCH while the 4 LSBs are used for timing
Bandwidth
In section 13 of [3], several tables were produced to capture RMSI CORESET information. The UE combines the above information to select the correct table.
Table 1. Tables for Type0-PDCCH
	Table
	Title
	Band
	SCS SS, kHz
	SCS RMSI, kHz
	Min BW, MHz

	13-1
	Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {15, 15} kHz with minimum channel bandwidth 5 MHz
	FR1
	15
	15
	5

	13-2
	Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {15, 30} kHz with minimum channel bandwidth 5 MHz
	FR1
	15
	30
	5

	13-3
	Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 15} kHz with minimum channel bandwidth 5 MHz or 10 MHz
	FR1
	30
	15
	5 or 10

	13-4
	Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 30} kHz with minimum channel bandwidth 5 MHz or 10 MHz
	FR1
	30
	30
	5 or 10

	13-5
	Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 15} kHz with minimum channel bandwidth 40MHz
	FR1
	30
	15
	40

	13-6
	Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {30, 30} kHz with minimum channel bandwidth 40MHz
	FR1
	30
	30
	40

	13-7
	Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {120, 60} kHz
	FR2
	120
	60
	

	13-8
	Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {120, 120} kHz
	FR2
	120
	120
	

	13-9
	Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {240, 60} kHz
	FR2
	240
	60
	

	13-10
	Set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space when {SS/PBCH block, PDCCH} subcarrier spacing is {240, 120} kHz
	FR2
	240
	120
	



Recalling section 5 of [4], there are minimum bandwidths as a function of SCS.
Observation 1. The minimum bandwidth for the SSB with 30 kHz SCS is 10 MHz, not 5 MHz.
RAN1 should be informed about the possible impact with 10 MHz minimum BW
Proposal 1. An LS may be needed to inform RAN1 that 5 MHz BW for 30 kHz SCS for the SSB is not supported.
Each table indicates a multiplex pattern, size of the CORESET, duration of the CORESET, and the starting location of the CORESET with respect to the SSB.
Observation 2. The minimum bandwidth for the RMSI CORESET is 24 RBs (15 kHz SCS).
Time location
There are several implications of the tables:
1. If the SSB is 20 PRBs, then there is a bandwidth increase. Either the UE always uses 24 PRBs even for the SSB or performs a BW switch.
2. The SSB is not in the center of the RMSI CORESET band. The UE may have to perform a center frequency shift after detecting the SSB.
3. Obviously there may be a change in numerology.
The time location of the RMSI with respect to the SSB should allow baseband processing time as well as time for any switching operation. There is some discussion in section 13 of 38.213 [3]. The list of tables in summarized in Table 2.













For the SS/PBCH block and control resource set (CORESET) multiplexing pattern 1, a UE monitors PDCCH in the Type0-PDCCH common search space over two consecutive slots starting from slot . For SS/PBCH block with index , the UE determines an index of slot  as  located in a frame with system frame number (SFN)  satisfying  if  or in a frame with SFN satisfying  if .  and  are provided by Tables 13-11 and 13-12, and  based on the subcarrier spacing for PDCCH receptions in the control resource set [4, TS 38.211]. The index for the first symbol of the control resource set in slot  is the first symbol index provided by Tables 13-11 and 13-12.



For the SS/PBCH block and control resource set multiplexing patterns 2 and 3, a UE monitors PDCCH in the Type0-PDCCH common search space over one slot with Type0-PDCCH common search space periodicity equal to the periodicity of SS/PBCH block. For a SS/PBCH block with index , the UE determines the slot index  and  based on parameter provided by Tables 13-13 through 13-15.
[bookmark: _Ref506802369]Table 2. Tables for timing
	Table
	Title
	Band
	SCS SS, kHz
	SCS RMSI, kHz
	Multiplexing Pattern

	13-11
	Parameters for PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing pattern 1 and frequency range 1
	FR1
	15
	15
	1

	13-12
	Parameters for PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing pattern 1 and frequency range 2
	FR2
	15
	30
	1

	13-13
	PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing pattern 2 and {SS/PBCH block, PDCCH} subcarrier spacing {120, 60} kHz 
	FR2
	120
	60
	2

	13-15
	PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing pattern 3 and {SS/PBCH block, PDCCH} subcarrier spacing {120, 120} kHz 
	FR2
	120
	120
	3

	13-14
	PDCCH monitoring occasions for Type0-PDCCH common search space - SS/PBCH block and control resource set multiplexing pattern 2 and {SS/PBCH block, PDCCH} subcarrier spacing {240, 120} kHz 
	FR2
	240
	120
	2



Proposal 2. The time between the SSB block and RMSI CORESET should be verified to determine whether the minimum timing values are met.
Conclusions
An analysis of 38.213 indicates:
Observation 1. The minimum bandwidth for the SSB with 30 kHz SCS is 10 MHz, not 5 MHz.
Observation 2. The minimum bandwidth for the RMSI CORESET is 24 RBs (15 kHz SCS).
An LS may be needed.
Proposal 1. An LS may be needed to inform RAN1 that 5 MHz BW for 30 kHz SCS for the SSB is not supported.
Additional analysis is needed to check timing considerations.
Proposal 2. The time between the SSB block and RMSI CORESET should be verified to determine whether the minimum timing values are met.
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