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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN1#91, a set of working assumptions on RMSI configurations were achieved [1]. In this contribution, we discuss some remaining issues related to RMSI. 
Discussion
Correction on PRB grid offset for RMSI
At RAN1#91, the following agreement on PRB grid offset for RMSI was reached
Agreements:
· From RAN1, RMSI is assumed to be always PRB-aligned with PRB grid. However, the current 4-bit PRB grid offset in PBCH with 15kHz SCS can’t ensure the above assumption when RMSI has 30kHz SCS. Therefore, for FR1, RAN1 agrees to increase from 4-bit PRB grid offset to 5-bit PRB grid offset in PBCH where the 5-bit PRB gird offset in PBCH is in unit of subcarrier based on 15kHz SCS, while for FR2, there is still 4-bit PRB grid offset and RAN1 assumes the 4-bit PRB grid offset in PBCH is in unit of subcarrier based on RMSI numerology.  
In 38.211 section 7.4.3.1, the above agreement was not captured correctly. 
· 


Issue 1:  should be the offset from the subcarrier#0 of SSB to subcarrier#0 of the common resource block, where  is obtained from the higher-layer parameter offset-ref-low-scs-ref-PRB.
· 
Issue 2: For FR1, the range of  is from 0 to 23 and expressed in terms of 15kHz subcarrier spacing which is not captured in the specification. 
· [bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK15]Issue 3: For FR2, the numerology of  should follow the same SCS as RMSI, which is not captured in current specification. 
[bookmark: _Ref129681832]The detailed text proposal can be found in the Appendix A-1.
Correction on RMSI CORESET configuration
[bookmark: OLE_LINK39]Correction on multiplexing pattern 1
At RAN1 #91, three multiplexing patterns of SS/PBCH block and RMSI CORESET were defined as the working assumption [1]. For multiplexing pattern 1 (i.e. time domain multiplexing), the RMSI CORESET RMSI monitoring window timing configuration Table 13-10 for over 6GHz was captured in section 13 of 38.213.



According to the working assumption, the first slot index  with RMSI numerology for a monitoring window of , with respect to the SFN boundary, is determined by, where  is the number of slots per frame with RMSI SCS; 
· 

When , the SFN to carry the RMSI monitoring window is determined by 
· 

When , the SFN to carry the RMSI monitoring window is determined by 




[bookmark: OLE_LINK1][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK37][bookmark: OLE_LINK38]This working assumption means that the RMSI CORESET monitoring window associated with SS/PBCH block  have to be located within two frames. However, for frequency range above 6GHz, the value of  may be beyond 1 when the SSB index is large. For example, assume that the SCS of RMSI is 60 kHz,  when SSB index i>=60 for the configuration index 4 in Table 13-10. Similar issue  occurs for the configuration index 9, 12, 13 in Table 13-10.  Thereby, UE cannot determine the first slot index of RMSI CORESET associated with some SSBs when RMSI CORESETs associated with these SSBs are located in the third or fourth frame. To resolve this, the description of the first slot index for RMSI CORESET monitoring window should be amended with the following proposal. 


[bookmark: OLE_LINK46][bookmark: OLE_LINK47]Proposal 1:  For SSB and RMSI CORESET multiplexing pattern 1, the RMSI CORESET monitoring window is located in a frame with SFN satisfying, if , where 
· 

, if 
· 

, if 
· 
is the maximum value of SS/PBCH blocks within 5ms
The detailed text proposal for TS 38.213 can be found in the Appendix A-2.
Correction on multiplexing pattern 2
For multiplexing pattern 2, the starting symbol index for RMSI CORESET occurs earlier than the SSB symbols in the same slot or one slot before. According to this working assumption, the available symbols with RMSI numerology is very limited especially for the combination {SSB SCS, RMSI SCS} = {120, 60} kHz and {SSB SCS, RMSI SCS} = {240, 120} kHz.  In these cases, when the number of symbols for RMSI CORESET is 2, the RMSI CORESETs associated with adjacent SSBs will be fully overlapped. An example can be found in figure 1, the RMSI CORESETs for SSB 4k and 4k+1 are fully overlapped.  And the two CORESETs associated with different SSBs may be directed to different analog beams. Thereby, simultaneous transmission for the two CORESETs is not allowed, resource collision occurs in this case.   
[image: C:\Users\l00380977\AppData\Roaming\eSpace_Desktop\UserData\l00380977\imagefiles\809D2596-E005-4EEC-82C8-66DDFD8C3E43.png]
     Figure 1 An example of resource overlapping between different RMSI CORESETs

[bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK33][bookmark: OLE_LINK34]To avoid the collision of RMSI CORESETs associated with the adjacent SSBs, it is proposed to remove the configurations with =2 in Table 13-5 (i.e. configuration index 10, 11, 14, 15) and Table 13-8 (i.e. configuration index 6, 7, 10, 11) of TS 38.213. 
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]In another aspect, only 48PRB configuration and 96PRB configuration are supported in Table 13-5 of current specification. It will induce that the total bandwidth of RMSI CORESET with 60 kHz and SSB with 120 kHz may be beyond mandatory supported bandwidth in all configurations for pattern 2. According to the supported mandatory bandwidth in Annex B [2], just band n41, n77, n78 and n79 can support 48PRB configuration and 96PRB configuration. For other bands except for these bands, there will be no valid bandwidth configuration for pattern 2. Thereby, it is proposed that 24PRB configuration should be added in table 13-5 of TS 38.213. 
The detailed text proposal can be found in the Appendix A-3.


[bookmark: OLE_LINK36][bookmark: OLE_LINK48][bookmark: OLE_LINK31][bookmark: OLE_LINK35]Proposal 2:  For SSB and RMSI CORESET multiplexing pattern 2, the configurations with =2 in Table 13-5 and Table 13-8 of TS 38.213 should be removed to avoid the collision of RMSI CORESETs associated with the adjacent SSBs. And 24PRB configuration with =1 should be added in Table 13-5 of TS 38.213.

Discussion on RMSI PDCCH bandwidth
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]In this section, we list the configured RMSI PDCCH bandwidth and compare them with the supported mandatory bandwidth Annex B [2], which was agreed in RAN#78 meeting [3]. 
Table 1: the configured RMSI PDCCH bandwidth and related PDCCH channel bandwidth from table 13-1 to 13-8 in [5]
	SCS of PDCCH of RMSI(kHz)
	
Number of RBs  value
	Bandwidth
(MHz)
	Channel bandwidth*(MHz)
	mandatory  bandwidth
(MHz)

	15
	24, 48, 96
	[bookmark: OLE_LINK2]4.32, 8.64, 12.96
	4.8, 9.6, 14.4
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]≥20
≥ 5**

	30
	24, 48
	8.64, 17.28
	9.6, 19.2
	≥20
≥ 5**

	60
	48, 96
	34.56, 69.12
	38.4, 76.8 
	≤40***

	120
	48, 96
	34.56,  69.12
	76.8, 153.6
	Not defined for FR2


*: assume 90% spectrum utilization
**: only 5MHz channel bandwidth is supported for n51 and n76 with 15kHz SCS
***: Most band supported channel bandwidth is no more than 40MHz except the following n41, n77, n78, n79 (support 40MHz, 50 MHz, 60 MHz, 80 MHz, 100 MHz)
From the above table, there exist RMSI CORESET configurations that are larger the supported mandatory bandwidth. 
· For n51 and n76 with 15kHZ SCS, only 5MHz channel bandwidth is mandatory. 
· [bookmark: OLE_LINK10][bookmark: OLE_LINK11]For 60kHz SCS case, there are only n41, n77, n78 and n79 support 76.8MHz channel bandwidth (96PRB configuration), most of band can only support 40MHz channel bandwidth (i.e. 48PRB configuration). 96 PRBs configuration has been listed in Table 13-5 (configured 48 and 96) and Table 13-7(configured 96 only).
· [bookmark: OLE_LINK8][bookmark: OLE_LINK9]For above 6G, the mandatory supported bandwidth is still under discussion. If the mandatory bandwidth is 100MHz, then the same issues apply for FR2.  

So from the UE perspective, it needs a consistent understanding with the supported mandatory bandwidth and the potential configured RMSI PDCCH bandwidth since UE cannot report its bandwidth capability during the initial access stage. Hence we propose the following: 
Observation 1: The configured control resource set for Type0-PDCCH search space bandwidth should be no more than the supported mandatory UE bandwidth, otherwise the UE should treat this case as a configuration error.

Indication for cell defined SSB
In the email discussion [4], we have the following agreements as:
Agreements:
· For an SSB on the sync raster, the indication of no associated RMSI is done using reserved value(s) in SSB-subcarrier-offset. If no RMSI present, RMSI-PDCCH-Config is used to signal the next sync raster that UE should search for cell-defining SSB.
[bookmark: _Hlk493074957]To capture the above agreement into the specification, RAN1 need to define the indication relationship based on ssb-subcarrierOffset and pdcchConfigSIB1(i.e. RMSI-PDCCH-Config) field in MIB. Both table or mathematic formula can be used to define the relationship. The way can be up to the editor. Here we give the basic consideration to give the relationship, and some examples based on table are given. 
Furthermore, there are different synchronization raster definitions as [2]:   
Table 2: GSCN parameters for the global frequency raster
	Frequency range
	SS_Block frequency position
	Range of SSREF

	0 – 2650 MHz
	N*900kHz+ M*5kHz, N=1:[2944], M=-1:1
	1 – [8832] 

	2400-24250 MHz
	2400MHz+N*1.44MHz,N= 0:[15173]
	[8833-24006]

	24250 – 100000 MHz
	[24250.08] MHz+N*[17.28]MHz, N= 0:[4383]
	[24007 – 28390]




The supported bandwidth for FR1 (below 6GHz), there will be three candidate synchronization raster per 900kHz offset and the supported maximum channel bandwidths is 100MHz. Hence there will be need 112 (i.e. ) location to indicate. While for above 24GHz, there will be the following candidates location to indicate in one relative frequency direction: 
· For frequency range 2400-24250 MHz:
· 
139(i.e. ) if the supported maximum channel bandwidth is 200MHz candidates location to indicate; 
· 
278(i.e. ) if the supported maximum channel bandwidth is 400MHz candidates location to indicate; 
· For frequency range 24250 – 100000 MHz:
· 
12(i.e. ) if the supported maximum channel bandwidth is 200MHz candidates location to indicate; 
· 
24(i.e. ) if the supported maximum channel bandwidth is 400MHz candidates location to indicate.
Proposal 3: Capture the relationship definition to define the Offset to the next cell-defined SSB sync raster point from the current no cell-defined SSB by ssb-subcarrierOffset and pdcchConfigSIB1.
To amend this issue, the related Text Proposal is in the Appendix A-4 for TS38.213. 
Modulation scheme for RMSI
For the common downlink message in PDSCH, e.g. RMSI, broadcast OSI, paging, RACH response, the modulation scheme should be limited. In NR downlink the modulation scheme can be {QPSK, 16QAM, 64QAM, 256QAM}, while considering the coverage of the common downlink message, not all higher modulation scheme can be used. Actually, the working SINR for the cell edge may be low to about -6dB. Hence like LTE, at this case, only QPSK can be used. We think this principle is also applied to NR. 
Observation 2:  For the common downlink message in PDSCH, e.g. RMSI, broadcast OSI, paging, RACH response, the modulation scheme should be limited to consider the cell edge coverage requirement.
Proposal 4:  For the common downlink message in PDSCH, e.g. RMSI, broadcast OSI, paging, RACH response, only QPSK can be used. 
To amend this issue, the related Text Proposal is in the Appendix A-5 for TS38.214. 

Conclusion
In this contribution, we discuss the RMSI periodicity configuration. The following observations and proposals are made: 
Observation 1: The configured control resource set for Type0-PDCCH search space bandwidth should be no more than the supported mandatory UE bandwidth, otherwise the UE should treat this case as the gNB configuration error.
Observation 2:  For the common downlink message in PDSCH, e.g. RMSI, broadcast OSI, paging, RACH response, the modulation scheme should be limited to consider the cell edge coverage requirement.


Proposal 1:  For SSB and RMSI CORESET multiplexing pattern 1, the RMSI CORESET monitoring window is located in a frame with SFN satisfying, if , where 
· 

, if 
· 

, if 
· 
is the maximum value of SS/PBCH blocks within 5ms


Proposal 2:  For SSB and RMSI CORESET multiplexing pattern 2, the configurations with =2 in Table 13-5 and Table 13-8 of TS 38.213 should be removed to avoid the collision of RMSI CORESETs associated with the adjacent SSBs. And 24PRB configuration with =1 should be added in Table 13-5 of TS 38.213.
Proposal 3: Capture the relationship definition to define the Offset to the next cell-defined SSB sync raster point from the current no cell-defined SSB by ssb-subcarrierOffset and pdcchConfigSIB1.
Proposal 4:  For the common downlink message in PDSCH, e.g. RMSI, broadcast OSI, paging, RACH response, only QPSK can be used. 
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[bookmark: OLE_LINK40][bookmark: OLE_LINK41]Appendix
[bookmark: OLE_LINK42][bookmark: OLE_LINK43]Appendix A-1
---------------------------------------------- Start of Text Proposal ------------------------------------------
[bookmark: _Toc500952758]7.4.3	SS/PBCH block 
[bookmark: _Toc500952759]7.4.3.1	Time-frequency structure of an SS/PBCH block
In the time domain, an SS/PBCH block consists of 4 OFDM symbols, numbered in increasing order from 0 to 3 within the SS/PBCH block, where PSS, SSS, and PBCH with associated DM-RS occupy different symbols as given by Table 7.4.3.1-1. 





In the frequency domain, an SS/PBCH block consists of 240 contiguous subcarriers with the subcarriers numbered in increasing order from 0 to 239 within the SS/PBCH block. The quantities  and  represent the frequency and time indices, respectively, within one SS/PBCH block. The UE may assume resource elements denoted as ‘Set to 0’  in Table 7.4.3.1-1 are set to zero.  is the subcarrier offset from sSubcarrier 0 in an SS/PBCH block to the subcarrier 0 in common resource block  , where  is obtained from the higher-layer parameter offset-ref-low-scs-ref-PRB.
Any common resource block partially or fully overlapping with an SS/PBCH block shall be viewed as occupied and not used for transmission of PDSCH or PDCCH. The UE may assume resource elements not used for SS/PBCH transmission but part of a partially overlapping common resource to be set to zero. 
For an SS/PBCH block, the UE shall assume 

-	antenna port ,
-	the same cyclic prefix length and subcarrier spacing for the PSS, SSS, and PBCH,  









-	for SS/PBCH block type A, , ,  , and  is expressed in terms of 15 kHz subcarrier spacing, the subcarrier 0 in an SS/PBCH block corresponds to subcarrier  in common resource block in terms of 15kHz, and subcarrier 0 in common resource block coincides with subcarrier 0 in common resource block  of subcarrier spacing  where  is indicated by higher layer parameter RMSI-scs, and





-	for SS/PBCH block type B, ,  is expressed in terms of the subcarrier spacing  indicated by higher layer parameter RMSI-scs, and  is expressed in terms of 60 kHz subcarrier spacing. The subcarrier 0 in an SS/PBCH block corresponds to subcarrier  in common resource block in terms of 60kHz.
The UE may assume that SS/PBCH blocks transmitted with the same block index are quasi co-located with respect to Doppler spread, Doppler shift, average gain, average delay, and spatial Rx parameters. The UE shall not assume quasi co-location for any other SS/PBCH block transmissions.
-------------------------------------------- Unchanged parts omitted -----------------------------------------
[bookmark: OLE_LINK44][bookmark: OLE_LINK45]----------------------------------------------- End of Text Proposal ------------------------------------------
[bookmark: _Toc500952679]
[bookmark: OLE_LINK50][bookmark: OLE_LINK55]Appendix A-2

---------------------------------------------- Start of Text Proposal ------------------------------------------
[bookmark: OLE_LINK57][bookmark: OLE_LINK58]13	UE procedure for monitoring Type0-PDCCH common search space 
[bookmark: OLE_LINK60][bookmark: OLE_LINK61]-------------------------------------------- Unchanged parts omitted ----------------------------------------








For a first SS/PBCH block and control resource set (CORESET) multiplexing pattern, a UE monitors PDCCH in the Type0-PDCCH common search space over two consecutive slots . For SS/PBCH block with index , the UE determines an index of the first slot  as  located in a frame with system frame number (SFN) satisfying  if , where
· 

 , if 
· 

, if 
· 


is the maximum number of SSB/PBCH blocksor in a frame with SFN satisfying  if .

[bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: _Ref500334477][bookmark: _Toc501054906]----------------------------------------------- End of Text Proposal ------------------------------------------

Appendix A-3

---------------------------------------------- Start of Text Proposal ------------------------------------------
13	UE procedure for monitoring Type0-PDCCH common search space 




A UE determines a number of consecutive resource blocks and a number of consecutive symbols for the control resource set of Type0-PDCCH common search space from the first four bits of RMSI-PDCCH-Config as described in Tables 13-1 through 13-8 and determines PDCCH monitoring occasions from the second four bits of RMSI-PDCCH-Config as described in Tables 13-9 through 13-13 where  and  are the SFN and slot of the control resource set, and  are the SFN and slot of the SS/PBCH block, respectively.   
[bookmark: OLE_LINK64][bookmark: OLE_LINK65]-------------------------------------------- Unchanged parts omitted ----------------------------------------
[bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK18]Table 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 {120, 60} kHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1 
	48
	1
	0

	1
	1 
	48
	1
	8

	2
	1 
	48
	2
	0

	3
	1 
	48
	2
	8

	4
	1 
	48
	3
	0

	5
	1 
	48
	3
	8

	6
	1 
	96
	1
	28

	7
	1 
	96
	2
	28

	[bookmark: OLE_LINK29][bookmark: OLE_LINK30]x(new added)
	2
	24 
	1
	-41 if condition A 
-42 if condition B

	x(new added)
	2
	24 
	1
	25 

	8
	2
	48
	1
	-41 if condition A 
-42 if condition B 

	9
	2 
	48
	1
	49 

	10
	2 
	48
	2
	-41 if condition A 
-42 if condition B

	11
	2 
	48
	2
	49 

	12
	2 
	96 
	1
	-41 if condition A 
-42 if condition B

	13
	2 
	96 
	1 
	97 

	14
	2 
	96 
	2
	-41 if condition A 
-42 if condition B 

	15
	2 
	96 
	2
	97 


[bookmark: _GoBack]
Table 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 {240, 120} kHz
	Index
	SS/PBCH block and control resource set multiplexing pattern 
	
Number of RBs 
	
Number of Symbols  
	Offset (RBs) 

	0
	1
	48
	1
	0

	1
	1
	48
	1
	8

	2
	1
	48
	2
	0

	3
	1
	48
	2
	8

	[bookmark: _Hlk503464670]4
	2
	24 
	1
	-41 if condition A 
-42 if condition B

	5
	2
	24 
	1
	25 

	6
	2
	24 
	2
	-41 if condition A 
-42 if condition B

	7
	2
	24 
	2
	25

	8
	2
	48
	1
	-41 if condition A 
-42 if condition B

	9
	2
	48
	1
	49

	10
	2
	48
	2
	-41 if condition A 
-42 if condition B

	11
	2
	48
	2
	49

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved


-------------------------------------------- Unchanged parts omitted ----------------------------------------
----------------------------------------------- End of Text Proposal ------------------------------------------

Appendix A-4 
13	UE procedure for monitoring Type0-PDCCH common search space




A UE determines a number of consecutive resource blocks and a number of consecutive symbols for the control resource set of Type0-PDCCH common search space from the first four bits of RMSI-PDCCH-Config as described in Tables 13-1 through 13-8 and determines PDCCH monitoring occasions from the second four bits of RMSI-PDCCH-Config as described in Tables 13-9 through 13-13 where  and  are the SFN and slot of the control resource set and  and  are the SFN and slot of the SS/PBCH block, respectively. 
-------------------------------------------- Unchanged parts omitted ----------------------------------------
---------------------------------------------- Start of Text Proposal ------------------------------------------
Before a UE determines the monitoring location for Type0-PDCCH common search space, the UE should first determine whether the current detected SS/PBCH is a cell-defined SSB.
13.1 UE procedure for determining the cell-defined SS/PBCH
When the UE detects SS/PBCH is not associated a RMSI, higher layer IE ssb-subcarrierOffset and pdcchConfigSIB1 can be used to indicate the next cell-defined SS/PBCH synchronization raster point, which is defined in the following table 13-14 to 13-18 for different frequency band.
Table 13-14: RMSI presence indication for below-24GHz by reserved ssb-subcarrierOffset
	ssb-subcarrierOffset
	pdcchConfigSIB1
	Offset to the next cell-defining SSB sync raster point

	x0
	0
	+1

	x0
	1
	+2

	x0
	2
	+3

	…
	…
	…

	x0
	254
	+255

	x0
	255
	+256

	x1
	0
	+257

	x1
	1
	+258

	…
	…
	 

	x1
	78
	+335

	x1
	79
	+336

	x1
	80
	-1

	x1
	81
	-2

	…
	…
	…

	x1
	255
	-176

	x2
	0
	-177

	x2
	1
	-178

	…
	…
	…

	x2
	158
	-335

	x2
	159
	-336

	x2
	160
	Reserved

	…
	…
	…

	x2
	255
	Reserved


Table 13-15: RMSI presence indication for frequency range 2400-24250 MHz by reserved ssb-subcarrierOffset if the supported maximum channel bandwidth is 200MHz
	ssb-subcarrierOffset
	pdcchConfigSIB1
	Offset to the next cell-defining SSB sync raster point

	x0
	0
	+1

	x0
	1
	+2

	x0
	2
	+3

	…
	…
	…

	x0
	138
	+139

	x0
	139
	Reserved

	x0
	…
	…

	x0
	255
	Reserved

	x1
	0
	-1

	x1
	1
	-2

	x1
	2
	-3

	…
	…
	…

	x0
	138
	-139

	x0
	139
	Reserved

	x0
	…
	…

	x0
	255
	Reserved


Table 13-16: RMSI presence indication for frequency range 2400-24250 MHz by reserved ssb-subcarrierOffset if the supported maximum channel bandwidth is 400MHz
	ssb-subcarrierOffset
	pdcchConfigSIB1
	Offset to the next cell-defining SSB sync raster point

	x0
	0
	+1

	x0
	1
	+2

	x0
	2
	+3

	…
	…
	…

	x0
	254
	+255

	x0
	255
	+256

	x1
	0
	+257

	x1
	1
	+258

	…
	…
	 

	x1
	20
	+277

	x1
	21
	+278

	x1
	22
	-1

	x1
	23
	-2

	…
	…
	…

	x1
	255
	-176

	x2
	0
	-177

	x2
	1
	-178

	…
	…
	…

	x2
	42
	-277

	x2
	43
	-278

	x2
	44
	Reserved

	…
	…
	…

	x2
	255
	Reserved



Table 13-17: RMSI presence indication for frequency range 24250 – 100000 MHz by reserved ssb-subcarrierOffset if the supported maximum channel bandwidth is 200MHz
	ssb-subcarrierOffset
	pdcchConfigSIB1
	Offset to the next cell-defining SSB sync raster point

	x0
	0
	+1

	x0
	1
	+2

	x0
	2
	+3

	…
	…
	…

	x0
	11
	+12

	x0
	12
	Reserved

	x0
	…
	…

	x0
	255
	Reserved

	x1
	0
	-1

	x1
	1
	-2

	x1
	2
	-3

	…
	…
	…

	x0
	11
	-12

	x0
	12
	Reserved

	x0
	…
	…

	x0
	255
	Reserved


Table 13-18: RMSI presence indication for frequency range 24250 – 100000 MHz by reserved ssb-subcarrierOffset if the supported maximum channel bandwidth is 200MHz
	ssb-subcarrierOffset
	pdcchConfigSIB1
	Offset to the next cell-defining SSB sync raster point

	x0
	0
	+1

	x0
	1
	+2

	x0
	2
	+3

	…
	…
	…

	x0
	23
	+24

	x0
	24
	Reserved

	x0
	…
	…

	x0
	255
	Reserved

	x1
	0
	-1

	x1
	1
	-2

	x1
	2
	-3

	…
	…
	…

	x0
	23
	-24

	x0
	24
	Reserved

	x0
	…
	…

	x0
	255
	Reserved


Notes:
· For below-6GHz, reserved ssb-subcarrierOffset {x0, x1, x2} = {11111, 11000, 00111}
· For above-6GHz, reserved ssb-subcarrierOffset {x0, x1, x2} = {1111, 1100, 1001}
-------------------------------------------- Unchanged parts omitted -----------------------------------------
----------------------------------------------- End of Text Proposal ------------------------------------------

---------------------------------------------- Start of Text Proposal ------------------------------------------
Appendix A-5
[bookmark: _Toc501048166]5.1.3.1	Modulation order and target code rate determination



The UE shall use = 2 if the DCI CRC is scrambled by P-RNTI, RA-RNTI, or SI-RNTI, otherwise, the UE shall useand Table 5.1.3.1-1 to determine the modulation order () used in the physical downlink shared channel.
For the PDSCH assigned by a PDCCH with DCI format 1_0/1_1 with CRC scrambled by C-RNTI,
[bookmark: _Hlk497815485]if the higher layer parameter MCS-Table-PDSCH is not set to ‘256QAM’, 
-	the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
else
-	the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical downlink shared channel.
-------------------------------------------- Unchanged parts omitted -----------------------------------------
----------------------------------------------- End of Text Proposal ------------------------------------------

Annex B: UE minatory supported Channel bandwidth for sub6GHz
Table 5.3.5-1 Channel Bandwidths for Each NR band
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	101,2 MHz
	152 MHz
	202 MHz
	252 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz

	n1
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n2
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	n5
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n7
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n8
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n20
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n28
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n38
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n41
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	n50
	15
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n51
	15
	Yes
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n66
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	

	n70
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	

	n71
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n74
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n75
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n76
	15
	Yes
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n77
	15
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	n78
	15
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	
	Yes
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	n79
	15
	
	
	
	
	
	
	Yes
	Yes
	
	
	

	
	30
	
	
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	
	
	
	
	
	
	Yes
	Yes
	Yes
	Yes
	Yes

	n80
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	

	n81
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n82
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n83
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n84
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	NOTE 1:	90% spectrum utilization may not be achieved for 30kHz SCS. 
NOTE 2:	90% spectrum utilization may not be achieved for 60kHz SCS.
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