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Introduction
In RAN1#91, RRC singling for common PRB indexing was agreed:
Agreements:
· A UE is RRC signaled with the following for common PRB indexing
· Offset between a reference location and the lowest subcarrier of the reference PRB [point A] (i.e. PRB0 in previous agreements)
· For DL in Pcell, the reference location is the lowest subcarrier of the lowest PRB of the cell-defining SSB after floating SSB is resolved
· For UL in Pcell of paired spectrum, the reference location is the frequency location of the UL indicated in the RMSI, which is based on ARFCN after floating ARFCN is resolved
· For Scell, the reference location is the frequency location indicated in the SCell configuration, which is based on ARFCN after floating ARFCN is resolved
· For SUL, the reference location is the frequency location indicated in the SUL configuration, which is based on ARFCN after floating ARFCN is resolved
· The reference PRB is expressed based on 15KHz SCS for FR1 and 60KHz SCS for FR2
· The offset in the unit of PRB is indicated based on 15KHz SCS for FR1 and 60KHz SCS for FR2
· Common PRB with index 0 for all SCSs contains point A
· Offset between point A and the lowest subcarrier of the lowest usable PRB of a given SCS
· The offset is indicated in the unit of PRB based on the given SCS
· k0 for each SCS if k0 is kept in Section 5.3 of TS38.211
· Channel BW of the carrier configured to the UE
· Note: the offsets defined above should cover a frequency range larger than R15 defined maximal bandwidth
· The lowest subcarrier of the lowest PRB of the cell-defining SSB can be set with the granularity of channel raster after floating SSB is resolved
· 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 numerlogy.  Send LS to RAN4 – Zhenfei (Huawei) R1-1721578
· The LS in R1-1721578 is approved by removing the paragraph (including the figure) after the agreements. Final LS in R1-1721669
· For Pcell DL in paired spectrum and Pcell DL & UL in unpaired spectrum, the above information is signaled to a UE is indicated in RMSI
· For Pcell UL in paired spectrum, the above information is indicated in RMSI and it’s also used to determine the frequency location of initial active UL BWP in paired spectrum
· The range of offset values is 0~(275*8-1), which requires 12 bits

In this contribution, we discuss about current RAN1 and RAN2 specifications.
Discussion
In RAN1 specification [1], the agreement is captured as follows:
[bookmark: _Toc500952621]4.4.4.2	Point A
Point A serves as a common reference point for resource block grids and is obtained from the following higher-layer parameters
-	PRB-index-DL-common for a PCell downlink represents the frequency offset between point A and the lowest subcarrier of the lowest resource block of the SS/PBCH block used by the UE for initial cell selection;
-	PRB-index-UL-common for a PCell uplink in paired spectrum represents the frequency offset between point A and the frequency location based on ARFCN of the uplink indicated in SIB1;
-	PRB-index-UL-common for a PCell uplink in unpaired spectrum represents the frequency offset between point A and the lowest subcarrier of the lowest resrouce block of the SS/PBCH block used by the UE for initial cell selection;
-	PRB-index-DL-Dedicated for an SCell downlink represents the frequency offset between point A and the frequency location based on ARFCN in the higher-layer SCell configuration;
-	PRB-index-UL-Dedicated for an SCell uplink represents the frequency offset between point A and the frequency location based on ARFCN in the higher-layer SCell configuration;
-	PRB-index-SUL-common for a supplementary uplink represents the frequency offset between point A and the frequency location based on ARFCN in the higher-layer SUL configuration.
All the above parameters are expressed in units of resource blocks assuming 15 kHz subcarrier spacing for FR1 and 60 kHz subcarrier spacing for FR2.
…
[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 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 the 4 least significant bits of  are given by the higher-layer parameter ssb-subcarrierOffset and for SS/PBCH block type A the most significant bits of  are given by  in the PBCH payload as defined in subclause 7.1.1 of [4, TS 38.212].

For PCell downlink, how “reference location” is obtained is captured in 7.4.3.1.
On the other hand, for PCell uplink in paired band, SCell uplink and downlink, how “reference location” is obtained from floating NR-ARFCN is not captured.
A simple example is shown in Figure 1. For the case where odd number of PRBs (3 PRBs in Figure 1.) are centered around NR-ARFCN, offset of 6 subcarriers (Y in Figure 1) is needed to obtain “reference location” because NR-ARFCN corresponds to subcarrier 6 of the center PRB, instead of subcarrier 0.
[image: ]
Figure 1. Example of a carrier with odd number of PRBs

Proposal 1:
Capture how to resolve floating NR-ARFCN in RAN1 specification

Relevant higher-layer parameters for SCell configuration are shown below [2].
Note: PCell case is not discussed in this contribution as it is an SA NR feature and ASN.1 is frozen in September.
[bookmark: _Hlk505296607]FrequencyInfoDL ::= 				SEQUENCE {
	absoluteFrequencySSB				ARFCN-ValueNR,
[bookmark: _Hlk503917613]	ssb-SubcarrierOffset				INTEGER (1..23)					OPTIONAL,	-- Need S
	frequencyBandList					MultiFrequencyBandListNR,
	absoluteFrequencyPointA				ARFCN-ValueNR,
	scs-SpecificCarrierList				SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,
	...
}
FrequencyInfoUL ::= 				SEQUENCE {
[bookmark: _Hlk506657608]	frequencyBandList					MultiFrequencyBandListNR	OPTIONAL,	-- Cond FDD-OrSUL
	absoluteFrequencyPointA				ARFCN-ValueNR				OPTIONAL,	-- Cond FDD-OrSUL
	scs-SpecificCarriers				SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,
	additionalSpectrumEmission			AdditionalSpectrumEmission	OPTIONAL,	-- Need S
	p-Max								P-Max						OPTIONAL,	-- Need S
	frequencyShift7p5khz				ENUMERATED {true}			OPTIONAL,	-- Cond FDD-OrSUL-Optional
	...
}
SCS-SpecificCarrier ::=			SEQUENCE {
	offsetToCarrier						INTEGER (0..2199),
	subcarrierSpacing					SubcarrierSpacing,
	k0									ENUMERATED {n-6, n0, n6}, 
	carrierBandwidth					INTEGER (1..maxNrofPhysicalResourceBlocks),
	...
}


There seems some inconsistency between RAN1 and RAN2 specifications such as:
· NR-ARFCN which corresponds to carrier frequency f0 is missing in RRC (while in LTE dl-CarrierFreq / ul-CarrierFreq are signalled to the UE)
· Absolute frequency of point A is signalled in RRC instead of offset (shown in the next bullet) from reference location
· Parameters corresponding to PRB-index-DL-Dedicated, PRB-index-UL-Dedicated, PRB-index-SUL-common are missing in RRC
· Absolute frequency of SSB is signaled in RRC instead of common PRB index 

[bookmark: _GoBack]Proposal 2:
Communicate with RAN2 to solve the inconsistency between RAN1 and RAN2 specifications
Conclusion
In this contribution, we discussed current RAN1 and RAN2 specifications on the agreement on RRC singling for common PRB indexing. And we made the following proposals.
Proposal 1:
Capture how to resolve floating NR-ARFCN in RAN1 specification

Proposal 2:
Communicate with RAN2 to solve the inconsistency between RAN1 and RAN2 specifications
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