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1	Introduction
In this document, we discuss some issues  with on how the UE derives the uplink carrier ARFCN for overlapping bands based on existing EUTRA signalling for MFBI (Mu.  These issues comes from that In EUTRA, the ARFCN mapping to actual frequency in MHz is band specific (each band has its own mapping). 
For NR, this is not a problem, the mapping from ARFCN to actual frequency in MHz is common all bands..
[bookmark: _Ref178064866]2	Discussion
RAN4 has specified a new band 106 for LTE. Band B106 is overlapping with existing B8.

B8             880 MHz–915 MHz         925 MHz–960 MHz  FDD
B106        896 MHz–901 MHz         935 MHz–940 MHz  FDD

In early B106 network deployments, B8 UEs with variable duplex are used for operation in the B106 range. Non-default duplex operation is needed since the duplex distance for the B106 range is 39 MHz whereas the default duplex distance for B8 is 45 MHz. 
In this early B106 network deployment, the following SIB1/SIB2 setting is used.
· freqBandIndicator in SIB1 indicates b8.
· ul-CarrierFreq in SIB2 indicates the ARFCN of the uplink carrier (respecting the duplex distance for B106)

When B106 becomes available, both B8 UEs and B106 UEs will be allowed, (B8 UEs with non-default duplex distance (39 MHz) and B106 UEs with default duplex distance (39 MHz)). But for bands indicated in multiBandInfoList, The multiBandInfoList in SIB1 will be used to indicate B106. But currently, it is not specified how the UE derives the UL carrier ARFCN (for FDD bands). Based on existing signalling, two alternatives can be identified:
Alt 1) For a band listed in multiBandInfoList UE assumes the default duplex distance of the band when deriving the ARFCN of the UL carrier (UE ignores the ul-CarrierFreq in SIB2) .
Alt 2) For a band listed in multiBandInfoList UE derives the UL carrier ARFCN based on recognizing the ARFCN indicated in ul-CarrierFreq in SIB2 (valid for the band indicated in freqBandIndicator in SIB1)
For the case of B106/B8 above, both alternatives give the same result (since the ul-CarrierFreq is set to indicate the default duplex distance of B106). 
Generally, Alt 2 offers more flexibility in duplex distance setting. But Alt 2 has some challenges: 
· When introducing a new band X that overlaps an existing band Y, the UE that support the new band X could be required to recognize the ARFCN of band Y (but it need not support band Y. But it will not be able to recognize the ARFCN of an even newer band Z. 
· In case UE does not recognize the band/ARFCN indicated in freqBandIndicator/ul-CarrierFreq, UE should consider the cell as barred.

Alt 1 is clearly a more robust solution, and could be captured in the SIB1 field description in TS 36.331 as follows:
	multiBandInfoList
A list of additional frequency band indicators, as defined in TS 36.101 [42], table 5.5-1 and TS 36.102 [113], table 5.2-1, for NTN capable UE that the cell belongs to. If the UE supports the frequency band in the freqBandIndicator field it shall apply that frequency band. Otherwise, the UE shall apply the first listed band which it supports in the multiBandInfoList field. If E-UTRAN includes multiBandInfoList-v9e0 it includes the same number of entries, and listed in the same order, as in multiBandInfoList (i.e. without suffix). See Annex D for more descriptions. The UE shall ignore the rule defined in this field description if freqBandIndicatorPriority is present and supported by the UE.
For an FDD band, UE determines the uplink carrier frequency from the default TX-RX frequency separation for the band, as defined in TS 36.101 [42], table 5.7.3-1 and 36.108 [114], table 5.4A.2-1.




Conclusion
From the discussion in the previous section, we propose that RAN2 should inform RAN4 of the limitations in existing EUTRA signalling for overlapping bands (MFBI).
Send LS to RAN4 to inform RAN4 of the limitations in existing EUTRA signalling for overlapping bands (MFBI).

A draft text for LS to RAN4 is provided in Annex.


Appendix A, Draft LS text to RAN4

1. Overall Description:
RAN2 discussed overlapping frequency bands, and the limitations with existing RRC signalling for UE to derive the uplink carrier frequency for a band in the MFBI list. In SIB2, the uplink carrier frequency is indicated for the band in SIB1 freqBandIndicator, but for the bands indicated in MFBI list, no such information exists.
RAN2 would like to share the following guidance for RAN4 to consider when they introduce a new frequency band that overlaps with another (existing) band:
When introducing a new frequency band, one of the alternatives should be applied: 
1. The new band should have the same default TX-RX frequency separation as the existing overlapping band(s), and UE applies this for a band listed in MFBI list. 
2. UE is required to recognize the ARFCN to frequency mapping for existing overlapping band (indicated in SIB1 freqBandIndicator), and applies this when deriving the uplink carrier frequency for a band indicated  in MFBI  list. Note that UE need not support the existing overlapping band. 

2. Actions:
To RAN4 group.
ACTION: RAN2 asks RAN4 to take the information above into account when introducing new frequency bands that overlap with existing frequency bands and provide feedback to RAN2 on potential impacts to RAN2 specifications.
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