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Introduction
In this contribution, we discuss about
· Signalling of kSSB
· k0 of signal generation
· Range of symbol index for SS/PBCH block
Discussion
Signalling of kSSB
For PCell,  is signalled by MIB as described in [1] where 4 LSB is signalled by higher layer parameter ssb-SubcarrierOffset and MSB is additionally signalled by  for SS/PBCH block type A.
For other cases, however,  is signalled by higher layer parameter ssb-SubcarrierOffset of FrequencyInfoDL IE which indicates all 5 bits of .
Therefore, the current description in [1] is only valid for PCell but not for other cases.
Proposal 1:
Adopt the TP (highlighted text) in the next section 4.

As discussed above, the higher layer parameter ssb-SubcarrierOffset is given by MIB for PCell and by FrequencyInfoDL IE for other cases, and the range of these parameters are also different. It is not possible to distinguish them in RAN1 specification as these two parameters have the same name. To make RAN1 specification described clearer, it would be preferable these two parameters have different names.
Proposal 2:
Ask RAN2 to change the parameter name in MIB (i.e. for stand-alone) so that they can be distinguished explicitly in RAN1 specification.

On the other hand, looking into the FrequencyInfoDL IE, absolute frequency position of SS/PBCH block and Point A are signalled by ARFCN. Therefore, signalling of  is not necessary because it can be derived by UE from common resource block grid obtained from ARFCN of Point A.
Observation 1:
Higher-layer parameter ssb-SubcarrierOffset in FrequencyInfoDL IE [2] would be unnecessary.
[bookmark: _GoBack]
Note that proposal 1 and proposal 2 would not be relevant if ssb-SubcarrierOffset are removed from FrequencyInfoDL IE,
MIB [2]
MIB ::= SEQUENCE {
	-- The 6 most significant bit (MSB) of the 10 bit System Frame Number. The 4 LSB of the SFN are conveyed in the PBCH transport block 
	-- as well but outside the MIB. 
	systemFrameNumber					BIT STRING (SIZE (6)),

	-- Subcarrier spacing for SIB1, Msg.2/4 for initial access and broadcast SI-messages.
	-- If the UE acquires this MIB on a carrier frequency <6GHz, the values 15 and 30 kHz are applicable. 
	-- If the UE acquires this MIB on a carrier frequency >6GHz, the values 60 and 120 kHz are applicable. 
	subCarrierSpacingCommon				ENUMERATED {scs15or60, scs30or120},

	-- The frequency domain offset between SSB and the overall resource block grid in number of subcarriers. (See 38.211, section 7.4.3.1)
	-- Note: For frequencies <6 GHz a fith, this field may comprise only the 4 least significant bits of the ssb-SubcarrierOffset.
	-- The codepoint "FFS_RAN1" indicates that this cell does not provide SIB1 and that there is hence no common CORESET.
	ssb-SubcarrierOffset				INTEGER (0..15),

	-- Position of (first) DL DM-RS. Corresponds to L1 parameter 'DL-DMRS-typeA-pos' (see 38.211, section 7.4.1.1.1)
	dmrs-TypeA-Position					ENUMERATED {pos2, pos3},

	-- Determines a bandwidth for PDCCH/SIB, a common ControlResourceSet (CORESET) a common search space and necessary PDCCH parameters.
	-- Corresponds to L1 parameter 'RMSI-PDCCH-Config' (see FFS_Specification, section FFS_Section)
	pdcch-ConfigSIB1					INTEGER (0..255), 

	-- Indicates that UE shall not camp on this cell
	cellBarred							ENUMERATED {barred, notBarred}, 
	
	-- Controls cell reselection to intra-frequency cells when the highest ranked cell is barred, or treated as barred by the UE, 
	-- as specified in TS 38.304.
	intraFreqReselection				ENUMERATED {allowed, notAllowed},
	spare								BIT STRING (SIZE (1))
}



FrequencyInfoDL information element [2]
[bookmark: _Hlk505296607]FrequencyInfoDL ::= 				SEQUENCE {
	-- Frequency of the SSB to be used for this serving cell. The frequency provided in this field identifies the position of 
	-- resource element RE=#0 (subcarrier #0) of resource block RB#10 of the SS block. The cell-defining SSB of an SpCell is always on
	-- the sync raster. Frequencies are considered to be on the sync raster if they are also identifiable with a GSCN value (see 38.101).
	absoluteFrequencySSB					ARFCN-ValueNR,
	-- The frequency domain offset between SSB and the overall resource block grid in number of subcarriers. 
	-- Absence of the field indicates that no offset is applied (offset = 0). For FR2 only values up to 11 are applicable. 
	-- Corresponds to L1 parameter kssb (See 38.211, section 7.4.3.1)
[bookmark: _Hlk503917613]	ssb-SubcarrierOffset					INTEGER (1..23)																OPTIONAL,	-- Need S
	-- List of one or multiple frequency bands to which this carrier(s) belongs. Multiple values are only supported in 
	-- system information but not when the FrequencyInfoDL is provided in dedicated signalling (HO or S(p)Cell addition).
	frequencyBandList					MultiFrequencyBandListNR,
	-- Absolute frequency position of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A. 
	-- Note that the lower edge of the actual carrier is not defined by this field but rather in the scs-SpecificCarrierList.
	-- Corresponds to L1 parameter 'offset-ref-low-scs-ref-PRB' (see 38.211, section FFS_Section)
	absoluteFrequencyPointA					ARFCN-ValueNR,

	-- A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A.
	-- Corresponds to L1 parameter 'offset-pointA-set' (see 38.211, section FFS_Section)
	scs-SpecificCarrierList					SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,
	...
}



k0 of signal generation
It is our understanding that f0 in upconversion (other than PRACH) corresponds to a subcarrier which is given by . And also it is corresponds to RF reference frequency (FREF for UL and DL, FREF_SUL for SUL) in RAN4 specifications [3][4].
RF reference frequency is specified in RAN4 specifications as follows:
[bookmark: _Toc510693937]5.4.2.2	Channel Raster to Resource Element Mapping
The mapping between the RF reference frequency on the channel raster and the corresponding resource element is given in table 5.4.2.2-1. The mapping depends on the total number of RBs that are allocated in the channel and applies to both UL and DL. The mapping must apply to at least one numerology supported by the BS.
Table 5.4.2.2-1: Channel Raster to Resource Element Mapping







Resource element index 
0
6

Physical resource block number 









,  ,  are as defined in 3GPP TS 38.211 [9]. 

The resource element given in 5.4.2.2-1 [3][4] equals to a subcarrier given by .
Therefore, considering both RAN1 and RAN4 specifications,  should always be 0.

Observation 2:
 is not needed in OFDM signal generation.

Symbol index of SS/PBCH block
In RAN1 specification [1], the range of symbol indices is clearly defined for slot duration and subframe duration. However, only the range for half-frame duration used for SS/PBCH start timing is not defined. Therefore we propose to capture the range of symbol indices by RAN1 specification.
Proposal 3:
Capture the range of symbol indices for half-frame duration.
Summary
In this contribution, we made the following proposals and observations. 

<Signalling of kSSB>
Proposal 1:
Adopt the TP (highlighted text) in the next section 4.
Proposal 2:
Ask RAN2 to change the parameter name in MIB (i.e. for stand-alone) so that they can be distinguished explicitly in RAN1 specification.
Observation 1:
Higher-layer parameter ssb-SubcarrierOffset in FrequencyInfoDL IE [2] would be unnecessary.

<k0 of signal generation>
Observation 2:
 is not needed in OFDM signal generation.

< Range of symbol index for SS/PBCH block>
Proposal 3:
Capture the range of symbol indices for half-frame duration.
Text proposal
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 are mapped to 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 that the complex-valued symbols corresponding to resource elements denoted as 'Set to 0' in Table 7.4.3.1-1 are set to zero. The quantity  in Table 7.4.3.1-1 is given by . The quantity  is the subcarrier offset from subcarrier 0 in common resource block  to subcarrier 0 of the SS/PBCH block, where  is obtained from the higher-layer parameter offset-ref-low-scs-ref-PRB and where for the case of PCell, the 4 least significant bits of  are given by the higher-layer parameter ssb-SubcarrierOffsetssb-subcarrierOffset and for SS/PBCH block type A the most significant bits of  are is given by  in the PBCH payload as defined in subclause 7.1.1 of [4, TS 38.212], and for other cases,  is given by the higher-layer parameter ssb-SubcarrierOffset.
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