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1   Introduction
In RAN4 #85 meeting, RAN4 completed the definition of NR-ARCN, channel raster and SS raster. However, they also recognized some potential issues related and sent an LS [1] to RAN1/RAN2 for signalling support.
It is worth noting that in the above definition of both channel raster and SS raster, NR-ARFCN or SS raster entry alone may not be able to identify a band for overlapping bands or frequency ranges. Therefore, RAN2 signalling needs to be designed such that band info needs to be signalled as well in cases where such band info is needed by a UE.

In this contribution, we will discuss the impact on UE from RAN2 perspective and some related proposals will be provided.

2   Discussion 
According to the latest TS 38.331, only the ARFCN of the downlink and uplink carriers will be configured to UE to indicate the absolute frequency point. However, according to the RAN4 definition, the UE is not able to identify which band the carrier belongs to if only NR-ARFCN is provided regarding the existence of overlapping bands and frequency ranges. Based on this assumption, it will lead some confusion on UE when the overlapping frequency is configured to UE without band information in some cases, e.g., CA configuration. The UE cannot distinguish whether it is configured with intra band CA or inter band CA.
Observation: The definition of NR-ARFCN cannot differentiate different bands and would lead to confusion.

To avoid this confusion, the simplest way could be add frequency band indicator for the carriers which is indicated by the NR ARFCN. In the latest TS 38.331, there are two frequency information related IEs, i.e., FrequencyInfoDL and FrequencyInfoUL and they are indicated with absoluteFrequencyPointA only. To resolve the problem, the bandNR IE should also be added which indicates the band number.
Proposal 1: Add bandNR IE indicating band number in both FrequencyInfoDL and FrequencyInfoUL.

If proposal 1 is agreed, it would be good that RAN2 informs the decision to RAN4 to avoid any misalignment. In addition, it is also worth mentioning  that this might also impact RAN3 workAccording to the agreements achieved in RAN2, for EN-DC scenario, the MeNB makes the decision on the SUO TDM pattern for the IMD. In RAN4, the problematic band combination which cannot support simultaneous transmission is identified. However, in RAN3, only ARFCN of the NR serving cell is informed to MeNB, i.e., no band information is available in MeNB. It means the MeNB is not able to justify whether the SUO TDM pattern should be configured for now. Based on this assumption, RAN2 should also inform RAN3 of our decision when replying LS to RAN4.
Proposal 2: Inform RAN4, RAN1 and RAN3 of RAN2 agreements.

3   Conclusion

In this contribution, the intra NR DC modelling including both CP and UP was discussed and the following observations and proposals were provided.
Observation: The definition of NR-ARFCN cannot differentiate different bands and would lead to confusion.

Proposal 1: Add bandNR IE indicating band number in both FrequencyInfoDL and FrequencyInfoUL.

Proposal 2: Inform RAN4, RAN1 and RAN3 of RAN2 agreements.

4   Reference

[1] R2-1800021, LS on channel raster and SS raster, RAN4.
5   Annex: TP on 38.331

6.3.3
Radio resource control information elements

-------------------------Text omitted---------------------
–
FrequencyInfoDL
The IE FrequencyInfoDL provides basic parameters of a downlink carrier and transmission thereon. 

FrequencyInfoDL information element

-- ASN1START

-- TAG-FREQUENCY-INFO-DL-START

FrequencyInfoDL ::= 



SEQUENCE {

-- Frequency of the SSB to be used for this serving cell. 


absoluteFrequencySSB




GSCN-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). See 38.211, section 7.4.3.1)


ssb-SubcarrierOffset



INTEGER (1..15)
















OPTIONAL,

-- Absolute frequency position of the lowest subcarrier (point A) of the reference PRB (Common PRB 0). 


-- Corresponds to L1 parameter 'offset-ref-low-scs-ref-PRB' (see 38.211, section FFS_Section)


absoluteFrequencyPointA





ARFCN-ValueNR
















OPTIONAL,

bandNR









FreqBandIndicatorNR













OPTIONAL,

-- A set of virtual 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-SpecificCarriers



SEQUENCE (SIZE (1..ffsValue)) OF SCS-SpecificVirtualCarrier,


...

}
-- TAG-FREQUENCY-INFO-UL-STOP

-- ASN1STOP
-------------------------Text omitted---------------------
–
FrequencyInfoUL
The IE FrequencyInfoUL provides basic parameters of an uplink carrier and transmission thereon. 

FrequencyInfoUL information element

-- ASN1START

-- TAG-FREQUENCY-INFO-UL-START

FrequencyInfoUL ::= 



SEQUENCE {

-- Absolute frequency of the lowest subcarrier (point A) of the reference PRB (Common PRB 0). 


-- Corresponds to L1 parameter 'offset-ref-low-scs-ref-PRB' (see 38.211, section FFS_Section)


absoluteFrequencyPointA





ARFCN-ValueNR,






bandNR









FreqBandIndicatorNR,


-- A set of virtual 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-SpecificCarriers



SEQUENCE (SIZE (1..ffsValue)) OF SCS-SpecificVirtualCarrier,


additionalSpectrumEmission


AdditionalSpectrumEmission









OPTIONAL,
-- Need S

p-Max







P-Max














OPTIONAL,
-- Need S

-- Enable or disable the NR UL transmission with a 7.5KHz shift to the LTE raster


frequencyShift7p5khz



ENUMERATED {true}











OPTIONAL,
-- Cond FDD


...
}

-- TAG-FREQUENCY-INFO-UL-STOP

-- ASN1STOP

6.3.3
Radio resource control information elements

-------------------------Text omitted---------------------
–
FrequencyInfoDL
The IE FrequencyInfoDL provides basic parameters of a downlink carrier and transmission thereon. 

FrequencyInfoDL information element

-- ASN1START

-- TAG-FREQUENCY-INFO-DL-START

FrequencyInfoDL ::= 



SEQUENCE {


-- Frequency of the SSB to be used for this serving cell. 


absoluteFrequencySSB




GSCN-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). See 38.211, section 7.4.3.1)


ssb-SubcarrierOffset



INTEGER (1..15)
















OPTIONAL,


-- Absolute frequency position of the lowest subcarrier (point A) of the reference PRB (Common PRB 0). 


-- Corresponds to L1 parameter 'offset-ref-low-scs-ref-PRB' (see 38.211, section FFS_Section)


absoluteFrequencyPointA





ARFCN-ValueNR
















OPTIONAL,

bandNR









FreqBandIndicatorNR













OPTIONAL,

-- A set of virtual 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-SpecificCarriers



SEQUENCE (SIZE (1..ffsValue)) OF SCS-SpecificVirtualCarrier,


...

}

-- TAG-FREQUENCY-INFO-UL-STOP
-- ASN1STOP
-------------------------Text omitted---------------------
–
FrequencyInfoUL
The IE FrequencyInfoUL provides basic parameters of an uplink carrier and transmission thereon. 

FrequencyInfoUL information element

-- ASN1START

-- TAG-FREQUENCY-INFO-UL-START

FrequencyInfoUL ::= 



SEQUENCE {


-- Absolute frequency of the lowest subcarrier (point A) of the reference PRB (Common PRB 0). 


-- Corresponds to L1 parameter 'offset-ref-low-scs-ref-PRB' (see 38.211, section FFS_Section)


absoluteFrequencyPointA





ARFCN-ValueNR,







bandNR









FreqBandIndicatorNR,


-- A set of virtual 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-SpecificCarriers



SEQUENCE (SIZE (1..ffsValue)) OF SCS-SpecificVirtualCarrier,


additionalSpectrumEmission


AdditionalSpectrumEmission









OPTIONAL,
-- Need S


p-Max







P-Max














OPTIONAL,
-- Need S


-- Enable or disable the NR UL transmission with a 7.5KHz shift to the LTE raster


frequencyShift7p5khz



ENUMERATED {true}











OPTIONAL,
-- Cond FDD


...

}

-- TAG-FREQUENCY-INFO-UL-STOP

-- ASN1STOP
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