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1	Introduction
In RAN Plenary meeting #75, a WID on NR was agreed. The work item targets to develop and specify the functionalities for eMBB operation as well as support the URLLC type of operation. 
In this contribution we discuss about one of the remaining open points in initial access. More specifically, we discuss about indication of valid SS-raster location with RMSI.
2	Discussion
Based on RAN1#91 agreements SS/PBCH blocks can be located either on or off the synch raster: 
	Agreements:
· For measurement, SSB frequency location (except for cell defining SS/PBCH blocks of the serving cell which supports standalone access) may or may not be located on the sync raster




The blocks on the synch raster can be ‘cell defining’ SS/PBCH blocks that have associated RMSI, whereas additional SS/PBCH blocks can be located off the synch raster and are used e.g. for measurements. These off-raster SS/PBCH blocks would not have valid RMSI information. Possibly also a third class of SS/PBCH blocks can be considered, such that they reside on the SS-raster, but do not encompass valid RMSI.
In relation to these SS/PBCH block configuration, in the email discussion after RAN1#91 it was decided that for SS/PBCH block with no associated RMSI the remaining signaling points in the PRB grid offset and RMSI configuration can be used to indicate a cell search raster point that contains a cell defining SS/PBCH block:
	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.



In RAN1#AH-1801 the exact way of signaling the valid search raster point was left for the RAN1#92 meeting with the following conclusions [1]:
	Conclusion in online session:
Regarding signaling the valid search raster:
· No additional signaling entries in the PBCH (for example cellBarred, intraFreqReselection) are to be used to inform the UE of the valid raster 
· The indication is only for the same frequency band 

Based on the online agreement, the following should be discussed:
· Select between:
· Alt1: Signaling of the absolute raster position within the frequency band
· Alt2: Signaling of the raster position relative to the found raster position
· Should signaling of no RMSI present within the signaling range be supported?
· Should the ±5 kHz offset be indicated in FR1?



First we discuss about whether to signal the absolute raster position within the frequency band or to signal the raster position relative to the found raster position. The latter one, i.e. relative signaling, would require double the amount of signaling space because it has to be able to point to frequencies below and above the frequency of the found raster position within the band. 
Observation: Signaling of the absolute raster position within the frequency band would require half of the signaling bits required in relative signaling option.
In subsequent, we discuss about how the direct indication can be done accounting also the RAN4 agreements in relation to channel and SS raster.
Based on RAN4 agreements the channel raster for NR per frequency range would be as follows:
	Frequency range
	Channel raster

	0 – 3000 MHz (FR1)
	5 kHz

	3000 – 24000 MHz (FR1)
	15 kHz

	24000 – 100000 MHz (FR2)
	60 kHz



and SS raster entries would be as follows:
	Frequency range
	SS raster entries

	0 – 2650 MHz (FR1)
	N×900 kHz + M×5 kHz, N=1:[2944], M=-1:1

	2400 – 24000 MHz (FR1)
	2400MHz + N×1.44MHz,N= 0:[15173]

	24000 – 100000 MHz (FR2)
	[24250.08] MHz+N×[17.28]MHz, N= 0:[4383]



Considering UE’s initial cell search and assuming ±10 ppm initial carrier frequency error due to oscillator mismatch, the initial CFOs and frequency difference between neighboring SS raster entries are as follows:
	Carrier frequency
	Initial CFO
	Frequency difference between neighboring SS entries

	2650 MHz (FR1)
	±26.5 kHz
	5 kHz in the cluster of three entries, clusters 900 kHz apart from each other

	6000 MHz (FR1)
	±60 kHz
	1.44 MHz

	30000 MHz (FR2)
	±300 kHz
	17.28 MHz



Based on above calculations the UE may have ambiguity in determining the correct carrier frequency because the frequency difference between SS raster entries within a cluster of three is less than the initial CFO at the UE at below 2650 MHz carrier frequency range. In other words, when the UE detects NR-PSS there may be uncertainty at the UE whether the NR-PSS is located in the left most, center or the right most SS entry of the cluster three entries (i.e. M={-1,0,+1}).
Observation: At below 2650 MHz carrier frequency range the UE may have uncertainty about the correct carrier frequency the NR-PSS is located because of SS raster entries being allocated in clusters where frequency difference of the entries within the cluster may be lower than UE’s initial CFO.
Observation: At below 2650 MHz, the UE may need to be indicated which one of the three entries of the SS entry cluster the NR-PSS is transmitted.
That is also reflected in the agreements from RAN1#AH-1801 where it was agreed to introduce the indication and as a working assumption the indication is in RMSI. However, 5 kHz offset present still when UE is receiving the RMSI may degrade the reception performance. One considerable option would still to provide indication in NR-PBCH, given that it would be needed in FR1 where there are enough bits for the indication as shown in Annex A. 
Observation: If SS entry index of the SS entry cluster at below 2650 MHz need to be provided before RMSI reception, it can be signaled in NR-PBCH as shown in Annex A.
Direct indication about the next sync raster could be preferably implemented as ARFCN for the SS raster i.e. indicating the location of the SS/PBCH with RMSI directly. Next, we calculate the number of SS raster entries per operating band according to Table 5.4.3.3-1 of TS 38.101 [2] as shown in the right hand column of Table 1. 
[bookmark: _Ref506485771]Table 1 Number of SS raster entries in FR1 (according to Table 5.4.3.3-1 of TS 38.101)
	NR Operating Band
	SS  Block SCS
	Range of GSCN
(First – <Step size> – Last)
	Number of SS raster entries

	n1
	15kHz
	7033 - <1> -  7224
	191

	n2
	15kHz
	6433 - <1> -  6624
	191

	n3
	15kHz
	6016 - <1> -  6258
	242

	n5
	15kHz
	2896 - <1> -  2973
	77

	
	30kHz
	2911 - <1> -  2961
	50

	n7
	15kHz
	8734 - <1> -  8958
	224

	n8
	15kHz
	3082 - <1> -  3192
	110

	n20
	15kHz
	2635 - <1> -  2730
	95

	n28
	15kHz
	2527 - <1> -  2670
	143

	n38
	15kHz
	8566 - <1> -  8724
	158

	n41
	15kHz
	8899 - <1> -  9030
	131

	n50
	15kHz
	4774 - <1> -  5049
	275

	n51
	15kHz
	4756 - <1> -  4764
	8

	n66
	15kHz
	7033 - <1> -  7326
	293

	
	30kHz
	7048 - <1> -  7317
	269

	n70
	15kHz
	6649 - <1> -  6726
	77

	n71
	15kHz
	2056 - <1> -  2166
	110

	n74
	15kHz
	4915 - <1> -  5052
	137

	n75
	15kHz
	4774 - <1> -  5049
	275

	n76
	15kHz
	4756 - <1> -  4764
	8

	n77
	30kHz
	9460 - <1> -  10079
	619

	n78
	30kHz
	9460 - <1> -  9801
	341

	n79
	30kHz
	10245 - <1> -  10613
	368



It can be observed that maximum number of SS raster entries is 619 (band n77) in FR1. Bits of RMSI-PDCCH-Config can point to 256 SS raster entries. 
Observation: Maximum number of SS raster entries for a single band is 619 (band n77) in FR1.
The total range that can be signalled in PBCH can be extended by defining three states from SSB-subcarrier-offset with 8-bit RMSI-PDCCH-Config to cover 256 entries range, increasing the total range up to 768 entries. That would allow direct indication within each band in FR1. It is good to note that for GSCN ≤8832 this also covers all the SS raster entries on the SS raster placement N*900kHz+M*5kHz so that there is no residual ambiguity after the indication.
Proposal: SSB-subcarrier-offset has three states for indicating whether RMSI-PDCCH-Config indicates first 256 SS entries within a band, next SS entries 257-512 or 513-768 within a band at below 6 GHz.
Proposal: Signaling the valid raster point uses direct indication, i.e. absolute raster position is given. 

For mmWave bands, i.e. on FR2, that RAN4 is currently considering for Rel-15, the total maximum bandwidth is 3.25GHz. The synchronization signal raster indicated by RAN4 LS that is currently being considered for FR 2 is 17.28MHz. Taking these values, the 8-bit RMSI-PDCCH-Config would be able to cover range of 4.4GHz. Thus it would appear that it would be enough to use one state SSB-subcarrier-offset for indication. Of course, it would be good to leave at least one state free/reserved for forward compatibility purposes.
Observation: Based on current information 8-bit RMSI-PDCCH-Config would offer sufficient number of entries to cover all intended frequency bands for FR2 without any additional extensions trough SSB-subcarrier-offset.
Furthermore, there can be discontinuous spectrum allocations within a certain band for an operator as illustrated in Figure 1. As the purpose of the discussed signaling is to assist the UE initial PLMN search, certain assumptions would need to be agreed how the indication needs to be determined. Using Figure 1 as example, it should be avoided that operator #A would accidentally prevent or delay UE finding operator #B. Such situation could arise if operator #A would be pointing from frequency range Part#1 to frequency Part#3, where operator #A would have SS/PBCH block with valid RMSI. This could result that UE which has subscription with operator #B would be significantly delayed, or prevented even completely finding the desired PLMN. To avoid this kind of situations, it should be agreed that the indication of the location of SS/PBCH block with valid RMSI block needs to be confined within contiguous spectrum range of an operator. In other words, the SS/PBCH block transmitted on Part #1 can only indicate range covering Part #1 frequencies only. 
[bookmark: _GoBack][image: ]
[bookmark: _Ref506380592]Figure 1 Example of spectrum allocation among two operators within a band.
[bookmark: _Hlk503460312]
Proposal: The indication of location of the SS/PBCH block with valid RMSI information is confined to contiguous spectrum allocation of an operator. 
Consequence of above proposed agreement would be that there would be need to be able to indicate that there are no (known) SS/PBCH blocks that carry valid RMSI information within a range. In addition to scenario described above it could be possible that for certain carriers/bands for a given operator, there would not necessarily be any SS/PBCH blocks that carry valid RMSI information, and only for example off-raster SS/PBCH blocks would be present. Hence there would be a need to reserve certain index to inform this to UE. As noted at this stage UE is not necessarily aware to which PLMN the detected SS/PBCH block belongs to and hence cannot conclude that there are not any SS/PBCH blocks with valid RMSI in the given band e.g. by other operators. Therefore, in these cases UE should not necessarily stop searching for additional SS/BPCH blocks. Of course, it could be considered, that the CORESET information would be re-used to indicate a range within which UE should not expect to find SS/PBCH block with valid RMSI information, enabling UE to skip these in the initial cell selection. In other words, it may be beneficial for the UE performing initial search to know from which frequency range at least it cannot find SS/PBCH block with RMSI needed for initial access. 
Observation: There is a need also to indicate to the UE if there is no SS/PBCH with valid RMSI information (e.g. for a given operator). In this case it would be necessarily preferable that UE would not stop the initial cell selection procedure on the given band.
Observation: It is seen beneficial for the UE performing initial search to know from which frequency range it cannot find SSB with RMSI needed for initial access.
The interpretation of the range indication (by RMSI-PDCCH-Config) could be different in this case. The indication could be used for example to inform the UE the range within which it would not need to expect to find SS/PBCH block with valid RMSI. This would be for example done so that the 8-bits of RMSI-PDCCH-Config is divided in to 4-bit blocks which each indicate the range in relative manner towards lower and higher frequency range. The range indication could be for example tight to the SS raster step size, PRB or 6 PRBs. Alternatively, a single-sided range indication could be considered as well. 
Observation: In the case that the location of the next SS/PBCH block with RMSI is not known, the 8 bits of RMSI-PDCCH-Config could be used to indicate to the UE the range where it is known that no SS/PBCH with RMSI is present.
Proposal: In the case there is no SS/PBCH with valid RMSI information within a certain range, the 8 bits of RMSI-PDCCH-Config is divided in two 4-bit blocks where each block indicates the range in relative manner towards lower and higher frequency range compared from the detected SS/PBCH block. 
As a summary, there are at least two types of no-RMSI-indication signaling needed. Type 1: no RMSI indication + information where the next cell defining SS/PBCH block is located. Type 2: no RMSI indication + information about the frequency range where the UE cannot find SS/PBCH block with RMSI. 
Observation: There are at least two types of no RMSI indication signaling needed:
		Type 1: no RMSI indication + information where the next cell defining SS/PBCH block is located
Type 2: no RMSI indication + information about the frequency range where the UE cannot find SS/PBCH block with RMSI
Proposal: PBCH supports also indication that there are no RMSI (using SSB-subcarrier-offset field) and the frequency range where there is no SSB with RMSI (that RMSI-PDCCH-Config in PBCH indicates) where frequency range confines only SS raster positions that are on the same continuous frequency allocation of an operator where the SS/PBCH block is transmitted. 
How the steps size of this would be defined could be further discussed. 
In addition, as agreed, it is possible to introduce additional SS/PBCH blocks for example for measurement purposes. These off-raster SS/PBCH blocks are allocated in alignment with RB grid in order to achieve efficient multiplexing with other physical channels. These off-raster SS/PBCH blocks may cause ambiguity for the UE performing initial search, system acquisition and frequency synchronization. Hence, upon detection of an off-raster SS/PBCH block the UE would assume that the SS/PBCH block is in the SS raster in case where the additional SS/PBCH block is placed close to actual SS raster location (≤initial CFO). In case of the SS-raster at ≤2650MHz, it may be beneficial if the UE is informed whether certain detected SS/PBCH block is in SS raster or not. Furthermore, if the additional off-raster SS/PBCH block can be placed so close to the actual SS raster that UE may detect it in initial cell selection, it could also be possible to extend the re-use of RMSI-PDCCH-Config also for the additional, off-raster SS/PBCH blocks. Thus, there are two potential options:
1) UE is indicated in PBCH whether or not detected SS/PBCH block is in GSCN raster or not
2) Ruling that off-raster SS/PBCH block cannot be placed on proximity of valid GSCN raster location
· Exclusion range depends on CFO range and thus it would be preferable to leave RAN4 to decide

In order to prevent restricting network flexibility, it’s preferred to indicate in PBCH whether or not detected SS/PBCH block is in GSCN raster.
Proposal: Indicate in PBCH whether or not detected SS/PBCH block is in GSCN raster.
As a result, given the need to signal whether SS/PBCH block is in raster or not, to signal whether or not RMSI is present and in case RMSI is not present to signal within which frequency range RMSI is not present, and in case valid RMSI can be found within a certain range, the 5-bit SSB-subcarrier-offset for FR1 can be used as presented in Table 2.  
[bookmark: _Ref501631900][bookmark: _Hlk506540796]Table 2. 5-bit signaling in NR-PBCH for SSB-subcarrier-offset, on- or off-SS raster SS/PBCH block and RMSI presence indication at below 6 GHz.
	SSB-subcarrier-offset 
	Description 
	SSB-subcarrier-offset + 1 bit 
	Description

	0
	SSB-subcarrier-offset = 0 and valid RMSI
	24
	SS/PBCH block in synch raster and no RMSI, next synch raster to search SSB given by RMSI-PDCCH-Config is among the first 256 entries within the band

	1
	SSB-subcarrier-offset = 1 and valid RMSI
	25
	SS/PBCH block in synch raster and no RMSI, next synch raster to search SSB given by RMSI-PDCCH-Config is among the entries 257-512 within the band 

	2
	SSB-subcarrier-offset = 2 and valid RMSI
	26
	SS/PBCH block in synch raster and no RMSI, next synch raster to search SSB given by RMSI-PDCCH-Config is among the entries 512-768 within the band 

	3
	SSB-subcarrier-offset = 3 and valid RMSI
	27
	SS/PBCH block in synch raster and no RMSI within frequency range indicated by RMSI-PDCCH-Config

	4
	SSB-subcarrier-offset = 4 and valid RMSI
	28
	SS/PBCH block not in synch raster, no RMSI and SSB-subcarrier-offset = 0 

	5
	SSB-subcarrier-offset = 5 and valid RMSI
	29
	Reserved

	6
	SSB-subcarrier-offset = 6 and valid RMSI
	30
	Reserved

	…
	…
	31
	Reserved

	20
	[bookmark: _Hlk503518911]SSB-subcarrier-offset = 20 and valid RMSI
	
	

	21
	SSB-subcarrier-offset = 21 and valid RMSI
	
	

	22
	SSB-subcarrier-offset = 22 and valid RMSI
	
	

	23
	SSB-subcarrier-offset = 23 and valid RMSI
	
	


 
For above 6 GHz carrier frequency ranges, as the SS raster step is larger 4-bit indication signaling would be enough to signal whether SS/PBCH block is in raster or not and to signal whether or not RMSI is present and in case RMSI is not present to signal within which frequency range RMSI is not present as illustrated in Table 3.
[bookmark: _Ref501632439]Table 3. 4-bit for SS-subcarrier-offset, on- or off-SS raster SS/PBCH block and RMSI presence indication at above 6GHz
	SSB-subcarrier-offset
	Description

	0
	SSB-subcarrier-offset = 0 and valid RMSI

	1
	SSB-subcarrier-offset = 1 and valid RMSI

	2
	SSB-subcarrier-offset = 2 and valid RMSI

	3
	SSB-subcarrier-offset = 3 and valid RMSI

	4
	SSB-subcarrier-offset = 4 and valid RMSI

	5
	SSB-subcarrier-offset = 5 and valid RMSI

	6
	SSB-subcarrier-offset = 6 and valid RMSI

	7
	SSB-subcarrier-offset = 7 and valid RMSI

	8
	SSB-subcarrier-offset = 8 and valid RMSI

	9
	SSB-subcarrier-offset = 9 and valid RMSI

	10
	SSB-subcarrier-offset = 10 and valid RMSI

	11
	SSB-subcarrier-offset = 11 and valid RMSI

	12
	SS/PBCH block in synch raster and no RMSI, next synch raster to search SSB is given by RMSI-PDCCH-Config

	13
	SS/PBCH block in synch raster and no RMSI within frequency range indicated by RMSI-PDCCH-Config

	14
	SS/PBCH block not in synch raster and SSB-subcarrier-offset = 0

	15
	Reserved



As a summary we make the following observations regarding the joint coding:
Observation: 5 bits are needed to signal UE with SS-subcarrier-offset, SS raster entry within a cluster of entries, on- or off-SS raster SS/PBCH block and RMSI presence indication at below 6 GHz. 
Observation: 4 bits are needed to signal UE with SS-subcarrier-offset, on- or off-SS raster SS/PBCH block and RMSI presence indication at above 6 GHz.

5	Conclusions
On the SS/PBCH block raster locations and RMSI presence following observations and proposals were made:
Observation: Signaling of the absolute raster position within the frequency band would require half of the signaling bits required in relative signaling option.
Observation: At below 2650 MHz carrier frequency range the UE may have uncertainty about the correct carrier frequency the NR-PSS is located because of SS raster entries being allocated in clusters where frequency difference of the entries within the cluster may be lower than UE’s initial CFO.
Observation: At below 2650 MHz, the UE could be indicated which one of the three entries of the SS entry cluster the NR-PSS is transmitted using two available reserved bits in NR-PBCH (two of three bits used for 3 MSBs of an SS block location index at above 6 GHz).
Observation: If SS entry index of the SS entry cluster at below 2650 MHz need to be provided before RMSI reception, it can be signaled in NR-PBCH as shown in Annex A.
Observation: Maximum number of SS raster entries is 619 (band n77) in FR1.
Observation: Maximum number of SS raster entries for a single band is 619 (band n77) in FR1.
Proposal: Signaling the valid raster point uses direct indication, i.e. absolute raster position is given.
Proposal: SSB-subcarrier-offset has three states for indicating whether RMSI-PDCCH-Config indicates first 256 SS entries within a band, next SS entries 257-512 or 513-768 within a band at below 6 GHz.
Observation: Based on current information 8-bit RMSI-PDCCH-Config would offer sufficient number of entries to cover all intended frequency bands for FR2 without any additional extensions trough SSB-subcarrier-offset.
Proposal: The indication of location of the SS/PBCH block with valid RMSI information is confined to contiguous spectrum allocation of an operator. 
Observation: There is a need also to indicate to the UE if there is no SS/PBCH with valid RMSI information (e.g. for a given operator). In this case it would be preferable that UE would not stop the initial cell selection procedure on the given carrier.
Observation: It is seen beneficial for the UE performing initial search to know from which frequency range it cannot find SSB with RMSI needed for initial access.
Observation: In the case that the location of the next SS/PBCH block with RMSI is not known, the 8 bits of RMSI-PDCCH-Config could be used to indicate to the UE the range where it is known that no SS/PBCH with RMSI is present.
Proposal: In the case there is no SS/PBCH with valid RMSI information within a certain range, the 8 bits of RMSI-PDCCH-Config is divided in two 4-bit blocks where each block indicates the range in relative manner towards lower and higher frequency range compared from the detected SS/PBCH block.
Observation: There are at least two types of no RMSI indication signaling needed:
		Type 1: no RMSI indication + information where the next cell defining SS/PBCH block is located
Type 2: no RMSI indication + information about the frequency range where the UE cannot find SS/PBCH block with RMSI
Proposal: PBCH supports indication that there are no RMSI (using SSB-subcarrier-offset field) and the frequency range where there is no SSB with RMSI (that RMSI-PDCCH-Config in PBCH indicates) where frequency range confines SS raster positions that are on the same continuous frequency allocation of an operator where the SS/PBCH block is transmitted. 
Proposal: Indicate in PBCH whether or not detected SS/PBCH block is in GSCN raster.
Observation: 5 bits are needed to signal UE with SS-subcarrier-offset, SS raster entry within a cluster of entries, on- or off-SS raster SS/PBCH block and RMSI presence indication at below 6 GHz. 
Observation: 4 bits are needed to signal UE with SS-subcarrier-offset, on- or off-SS raster SS/PBCH block and RMSI presence indication at above 6 GHz.
A text proposal is given in Annex B at the end of the document.
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Annex A Alternative PBCH based signalling
Table 4 presents a 7-bit signaling in NR-PBCH to allow also SS raster entry within a cluster of entries (at below 2650 MHz) to indicated before RMSI reception. 
Table 5 7-bit signaling in NR-PBCH for SS-subcarrier-offset, SS raster entry within a cluster of entries, on- or off-SS raster SS/PBCH block and RMSI presence indication at below 6 GHz
	Signalled index
	Subcarrier to PRB grid offset
	SS entry in cluster of three [M]
	Signalled index
	Subcarrier to PRB grid offset
	SS entry in cluster of three

	0
	SSB-subcarrier-offset = 0
	-1
	48
	SSB-subcarrier-offset = 0
	+1

	1
	SSB-subcarrier-offset = 1
	-1
	49
	SSB-subcarrier-offset = 1
	+1

	2
	SSB-subcarrier-offset = 2
	-1
	50
	SSB-subcarrier-offset = 2
	+1

	3
	SSB-subcarrier-offset = 3
	-1
	51
	SSB-subcarrier-offset = 3
	+1

	4
	SSB-subcarrier-offset = 4
	-1
	52
	SSB-subcarrier-offset = 4
	+1

	5
	SSB-subcarrier-offset = 5
	-1
	53
	SSB-subcarrier-offset = 5
	+1

	6
	SSB-subcarrier-offset = 6
	-1
	54
	SSB-subcarrier-offset = 6
	+1

	…
	…
	…
	…
	…
	+1

	20
	SSB-subcarrier-offset = 20
	-1
	64
	SSB-subcarrier-offset = 20
	+1

	21
	SSB-subcarrier-offset = 21
	-1
	65
	SSB-subcarrier-offset = 21
	+1

	22
	SSB-subcarrier-offset = 22
	-1
	66
	SSB-subcarrier-offset = 22
	+1

	23
	SSB-subcarrier-offset = 23
	-1
	67
	SSB-subcarrier-offset = 23
	+1

	24
	SSB-subcarrier-offset = 0
	0
	68
	SS/PBCH block in synch raster and no RMSI, next synch raster to search SSB given by RMSI-PDCCH-Config is among the first 256 entries within the band
	

	25
	SSB-subcarrier-offset = 1
	0
	69
	SS/PBCH block in synch raster and no RMSI, next synch raster to search SSB given by RMSI-PDCCH-Config is among the entries 257-512 within the band 
	

	26
	SSB-subcarrier-offset = 2
	0
	70
	SS/PBCH block in synch raster and no RMSI, next synch raster to search SSB given by RMSI-PDCCH-Config is among the entries 512-768 within the band 
	

	27
	SSB-subcarrier-offset = 3
	0
	71
	SS/PBCH block in synch raster and no RMSI within frequency range indicated by RMSI-PDCCH-Config
	

	28
	SSB-subcarrier-offset = 4
	0
	72
	SS/PBCH block not in synch raster, no RMSI and SSB-subcarrier-offset = 0 
	

	29
	SSB-subcarrier-offset = 5
	0
	73
	Reserved
	…

	30
	SSB-subcarrier-offset = 6
	0
	…
	…
	…

	…
	…
	…
	
	
	

	44
	SSB-subcarrier-offset = 20
	0
	
	
	

	45
	SSB-subcarrier-offset = 21
	0
	
	
	

	46
	SSB-subcarrier-offset = 22
	0
	
	
	

	47
	SSB-subcarrier-offset = 23
	0
	
	
	





Annex B Text Proposal
========== START of Text Proposal (TS 38.213) =========
[bookmark: _Toc505848892][bookmark: _Toc415085419]4.1	Cell search
== UNCHANGED TEXT OMITTED ==
If the ssb-subcarrierOffset indicates that RMSI-PDCCH-Config carries the information related to the location of cell-defining SS/PBCH block, the GSCN of the cell-defining SS/PBCH block is obtained as GSCN= GSCNstart + GSCNoffset + GSCNindex. GSCNoffset is obtained from Table 13-x in FR1 and Table 13-y in FR2, and GSCNstart is lowest GSCN index for the given operating band defined in Table 5.4.3.3-1 and Table x.x.x in [38.101] for FR1 and FR2, correspondingly. GSCNindex is the value given by RMSI-PDCCH-Config.
If the ssb-subcarrierOffset indicates that RMSI-PDCCH-Config carries the information related to range where no cell-defining SS/PBCH block can be found, the range is determined in relation to the detected SS/BPCH block by offsets [noSSB-lowRB] and [noSSB-highRB]. The value of offset [noSSB-lowRB] is defined as [noSSB-lowRB]= [-1noSSB-lowindex6NRBsc2µ15[kHz]] and value of offset [noSSB-highRB] is defined as [noSSB-highRB]= [noSSB-highindex6NRBsc2µ15[kHz]]. The value of [noSSB-lowindex]is defined by the four least significant bits of RMSI-PDCCH-Config, and the value of [noSSB-highindex] is defined by the four most significant bits of the RMSI-PDCCH-Config. 
== UNCHANGED TEXT OMITTED ==

13	UE procedure for monitoring Type0-PDCCH common search space 

== UNCHANGED TEXT OMITTED ==
If the value of ssb-subcarrierOffset>23 for FR1 or if the value of ssb-subcarrierOffset>11 for FR2, a UE determines the interpretation of RMSI-PDCCH-Config based on Table 13-x in FR1 and Table 13-y in FR2, respectively.
Table 13-x:  ssb-subcarrier-offset, on- or off-SS raster SS/PBCH block and RMSI presence indication at FR1
	ssb-subcarrierOffset
	Description 
	RMSI-PDCCH-Config

	24
	SS/PBCH block in synch raster and no RMSI, next synch raster to search SSB given by RMSI-PDCCH-Config is among the first 256 entries within the band
	GSCNoffset = 0 

	25
	SS/PBCH block in synch raster and no RMSI, next synch raster to search SSB given by RMSI-PDCCH-Config is among the entries 257-512 within the band 
	GSCNoffset = 255

	26
	SS/PBCH block in synch raster and no RMSI, next synch raster to search SSB given by RMSI-PDCCH-Config is among the entries 512-768 within the band 
	GSCNoffset = 511

	27
	SS/PBCH block in synch raster and no RMSI within frequency range indicated by RMSI-PDCCH-Config
	Range [noSSB-lowRB], 0, [noSSB-highRB] within the band where 0 is defined by the detected SS/PBCH block location

	28
	
SS/PBCH block not in synch raster, no RMSI and = 0 
	NA

	29
	Reserved
	

	30
	Reserved
	

	31
	Reserved
	



Table 13-y: ssb-subcarrier-offset, on- or off-SS raster SS/PBCH block and RMSI presence indication at FR2
	ssb-subcarrierOffset
	Description
	RMSI-PDCCH-Config

	12
	SS/PBCH block in synch raster and no RMSI, next synch raster to search SSB is given by RMSI-PDCCH-Config
	GSCNoffset = 0 

	13
	SS/PBCH block in synch raster and no RMSI within frequency range indicated by RMSI-PDCCH-Config
	Range [noSSB-lowRB], 0, [noSSB-highRB] within the band where 0 is defined by the detected SS/PBCH block location

	14
	
SS/PBCH block not in synch raster and  = 0
	NA

	15
	Reserved
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