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1. Introduction
[bookmark: _GoBack]In this contribution, we discuss remaining issues of PBCH content, MIB.

2. Valid SSB Raster Signaling
In RAN1 #91 and RAN1 2018 Ad-hoc #1, the following agreement and conclusions were made.
	Agreements (RAN1 #91):
1. 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.

Conclusion: (RAN1 2018 Adhoc #1)
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 




	With the assumption that cellBarred and intraFreqReselection bits are not used to indication valid SSB raster, instead of the SSB-subcarrier-offset, cellBarred and intraFreqReselection bit can be potentially used to indicate presence of the valid SSB raster. As noted in [1] some of the functionality of the cellBarred and intraFreqReselection bits seems to overlap with no RMSI presence flag. Table 1 shows the need for RMSI configuration depending on the cellBarred and intraFreqReselection configuration.
[bookmark: _Ref506567039]Table 1
	cellBarred
	intraFreqReselection
	Need for RMSI configuration

	Barred
	Allowed
	RMSI configuration signaling not needed.

	Barred
	Not-Allowed
	RMSI configuration signaling not needed.

	Not-Barred
	Un-used
	RMSI configuration signaling needed. There is no use case not to contain RMSI configuration



When cellBarred is set to “barred”, there is no use case to have the RMSI configuration signaling. UE would stop searching for SI information as soon as it decodes the PBCH. When cellBarred is set to “not-barred”, in most practical uses cases, RMSI configuration signaling would be needed. In the event that no RMSI presence needs to be indicated wehtn cellBarred is set to “not-barred”, we can use the intraFreqReslection bit to indicate the presence of the RMSI. This is because intraFreqReselection bit not utilized when cellBarred is set to “not-barred”.
	With this approach, the SSB-offset signaling would be always available to indicate the PRB grid of the cell with respect to the SSB. This would revert RAN1 previous agreement. However, we feel that this signaling does not use up existing information fields that could provide useful information to UEs.
Proposal 1:
· Type0-PDCCH configuration bits are re-purposed to indicate valid SSB raster if cellBarred is set to “barred”. Additionally, if cellBarred is set to “not-barred”, intraFreqReselection field indicates whether Type0-PDCCH configuration bits are re-purposed to indicate valid SSB raster or not.

As for the valid SSB raster indication, the number of SSB raster entries within a band varies. Table 2 shows number of GSCN entries for each NR operating band. For n50, n66, n75, n77, n78, and n79, the number of GSCN entries exceed 256, which can be represented using 8 bits. This implies whether we use relative indexing or absolute indexing of the next valid SSB raster position, it will not be possible to cover the span of a NR operating band with just Type0-PDCCH configuration field, which is 8 bits.

[bookmark: _Ref506580425]Table 2
	NR Operating Band
	SS  Block SCS
	Range of GSCN
	

	
	
	(First
	<Step size>
	Last)
	GSCN Difference

	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
	<TBD>
	10613
	368

	n258
	120 kHz
	24057
	<1>
	24243
	186

	n257
	120 kHz
	24188
	<1>
	24358
	170

	
	240 kHz
	24190
	<2>
	24356
	166

	n260
	120 kHz
	24795
	<1>
	24966
	171

	
	240 kHz
	24797
	<2>
	24964
	167



	If proposal 1 is accepted, the SS-offset signaling of 4 bits will be freed up. Taking the 8 bits of Type0-PDCCH configuration field and 4 bits of SSB-offset field, provides 12 bits of information that could be utilized for providing GSCN for the next valid SSB raster position.
	With 12 bits of information for valid SSB raster position, it is sufficient to cover any NR operating band and the signaling could be sufficient to directly indicate the valid SSB position without using relative indexing. The next valid SSB raster position would be given by
Valid SSB raster GSCN = GSCN offset + LSCN
The local synchronization channel number (LSCN) and GSCN offset is defined by Table 3. Basically, GSCN offset is determined by the GSCN of the current detected and decoded SSB. For example, if the detected and decoded SSB GSCN value is 4891, the GSCN offset could be 3000. The LSCN, which is represented by SSB-offset and Type-PDCCH configuration fields, would provide the LSCN value. The LSCN value of 4095 could be set to ‘reserve’ to indicate that the cell does not have knowledge on the next valid SSB raster entry.
[bookmark: _Ref506581836]Table 3
	GSCN Range of current detected/decoded SSB
	GSCN Offset
(specified depending of GSCN range)
	Local Sync. Channel Number (LSCN)
(Represented by SSB-offset and Type0-PDCCH configuration)

	Lowest Value of GSCN Range
	Highest Value of GSCN Range
	
	SSB-offset
	Type0-PDCCH

	0
	1999
	0
	0 ~ 4094, value 4095 reserved

	2000
	3999
	1000
	

	4000
	5999
	3000
	

	6000
	7999
	5000
	

	8000
	10999
	7000
	

	…

	24000
	25999
	23000
	

	26000
	27999
	25000
	



Proposal 2:
· When RMSI is not present, the Valid SSB raster entry is indicated by Type0-PDCCH configuration field and SSB-offset field.
· The valid SSB raster GSCN is given by
Valid SSB raster GSCN = GSCN offset + LSCN
· 
where LSCN is the value represented by {Type0-PDCCH configuration field and SSB-offset field}, and  GSCN offset is determined by 

3. Conclusions
In this contribution, we discussed the remaining issue of PBCH content, MIB. Our proposals can be summarized as follows:
Proposal 1:
· Type0-PDCCH configuration bits are re-purposed to indicate valid SSB raster if cellBarred is set to “barred”. Additionally, if cellBarred is set to “not-barred”, intraFreqReselection field indicates whether Type0-PDCCH configuration bits are re-purposed to indicate valid SSB raster or not.
Proposal 2:
· When RMSI is not present, the Valid SSB raster entry is indicated by Type0-PDCCH configuration field and SSB-offset field.
· The valid SSB raster GSCN is given by
Valid SSB raster GSCN = GSCN offset + LSCN
· 
where LSCN is the value represented by {Type0-PDCCH configuration field and SSB-offset field}, and  GSCN offset is determined by 
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