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Introduction
[bookmark: _Hlk142571880]In RAN#100, the NR_FDD_ULn28_DLn75_n76 WI was revised in [1]. Two aspects were revised: first, the DL band does no longer includes n76 spectrum; and second, a note is added to mention that the UL in CA_n28-n75 is restricted to 703-733MHz. In this contribution, we discuss the impact of these spectrum changes and make proposals on how to capture the H2 de-sense issue.
Discussion
[bookmark: _Hlk131970678]In RAN#100, the NR_FDD_ULn28_DLn75_n76 WI was revised in [1] and the objective now looks as follows with highlighted text removed/added:

Specify RF requirements for the following new frequency bands that include spectrum designated for SDL licensed operation in Europe, with Release independence from Rel-15:
a) Band nA: 703 – 748 MHz UL / 1432 – 1517 MHz DL
b) Band nB: 703 – 748 MHz UL / 1427 – 1432 MHz DL
NOTE: The uplink frequency range of the band combination CA_n28-n75 is restricted to 703 – 733 MHz.
Also identify and specify the set of UL and DL channel bandwidths that are allowed to be simultaneously operated by the UE.
The RF requirements should be derived based on the assumption that UE supports the corresponding band combination(s), i.e., CA_n28-n75 and CA_n28-n76.
No new CA band combinations including the new bands are specified in this WI.

Separately, in RAN4#107 meeting a few agreements were achieved in [2] 
Agreement: n28 UL should use restricted range as specified for CA_n28-n75.
Way Forward: For the next meeting, companies are encouraged to propose reference sensitivity exceptions for the proposed band (UL n28 & DL n75) taking into account the asymmetric channel BW scenarios in Sub-topic 2-3 of this document. This could be managed by mapping the frequency range used in UL data transmission with the frequency range that can be used in DL data transmission, where the 2nd harmonic of UL transmission doesn’t fall into the DL frequency range. 
Agreement: The range of TX-RX frequency separation given paired UL and DL channel bandwidths BWUL and BWDL is given by the respective lower and upper limit FDL_low – FUL_high + 0.5(BWDL + BWUL) and FDL_high – FUL_low – 0.5(BWDL + BWUL).
	NR Operating Band
	TX – RX carrier centre frequency separation

	Band nA: 1432 – 1517 MHz DL / 703 – 733 MHz UL
	704 MHz - 809 MHz  (μ = 0), 709 MHz - 804 MHz  (μ = 1)


Open items are:
· REFSENS and capturing H2 exception and related UL configuration
· Channel bandwidth support and asymmetric channel bandwidths
[bookmark: _Hlk131970415]Band definition
With the changes in the WI [1] and the agreed way-forward in [2], DL is limited to n75 and UL to 703-733MHz. Although for the latter there is ambiguity between the RAN4 way forward (n28 UL should use restricted range as specified for CA_n28-n75, which is 703-733MHz and the WI where UL range is still 703-748MHz and the UL restriction only a note.
If the restriction to n75 is beneficial as it avoids creating two bands to fit with BS constraints, the UE will most likely support n75+n76 as it is mandatory for a UE support n75 to support n76. The UL restriction to the 703-733MHz does not really change the H2 issue and limits the usage of the band to Europe.
Proposal on band definition: no need for a note that mandates the support of CA_n28-n75
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n1XX
	703 MHz – 733 MHz
	1432 MHz – 1517 MHz
	FDD



Channel and asymmetric channel support
One option for this new band is to adopt the similar SUL+SDL approach for bands like n92 and n94, where the supported SCS and channel bandwidth is restricted to that supported in UL. However, there are now more FDD bands with asymmetric UL/DL channels and the note 3 can be used to restrict some channels to DL only and allow full support of the n75 channels for the new band with 40 and 50MHz channels for DL only. However, like for the SUL+SDL bands we suggest that the DL is limited to the same SCS supported in UL.
Proposal on channel bandwidth support:
	NR Band
	SCS (kHz)
	UE Channel bandwidth (MHz)

	
	
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60
	70
	80
	90
	100

	n1XX
	15
	5
	10
	15
	20
	25
	30
	
	403
	
	503
	
	
	
	
	

	
	30
	
	10
	15
	20
	25
	30
	
	403
	
	503
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NOTE 3:	This UE channel bandwidth is applicable only to downlink.



Regarding the asymmetric channel support, the full flexibility may be supported since the UL and DL have potentially separate scheduling constraints, especially for the UL that will share the spectrum with FDD band n28. However, it is useful to keep the constraint to have the DL BW larger than the UL.
Proposal on asymmetric channel bandwidth support:
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)
	Asymmetric channel bandwidth combination set

	n1XX
	5
	10, 15, 20, 25, 30, 40, 50
	0

	
	10
	15, 20, 25, 30, 40, 50
	

	
	15
	20, 25, 30, 40, 50
	

	
	20
	25, 30, 40, 50
	

	
	25
	30, 40, 50
	

	
	30
	40, 50
	


REFSENS and H2 exception
One of the issues to be handled for the REFSENS requirement is how to capture both the case where the REFSENS is dictated by the receive noise when always from the UL 2nd harmonic (same REFSENS than n75) and the H2 direct hit case where 28.1dB de-sense is captured for 5MHz channels in CA_n28-n75.

There are two aspects to the problem:
1. What UL configuration is used for each channel bandwidths? since the asymmetric channel bandwidth support is mandatory to support all DL channels this is very flexible. 
2. Where is the UL placed in comparison to the DL to decide if direct it or in a safe DL channel that is not subject to a just miss case?
For the first aspect, since the UL and DL are quite separate there is no issue to fix the UL channel Bandwidth to the lowest CBW per SCS with full allocation: this makes sure the direct hit/no just-miss condition are easy to determine and the 25RB should be sufficient to allow maximum throughput at 50MHz DL CBW.
For the second, is should be easy to instruct RAN5 what is the safe distance to H2 direct hit for best REFSENS and they can calculate the direct hit.

If we now consider the H2 range of 703-733MHz, the n75 range that can be victim is 1406-1466MHz out of the 1432-1517MHz range. With 5MHz UL, to see no impact to REFSENS for 5MHz channel, the H2 spectrum integrated in 4.5MHz should be down by almost 30dB compared to direct hit, this can be achieved for channels that are at least 10MHz away from 2xFUL. 

Proposal for REFSENS and REFSENS UL configuration:
· “Not affected by H2 or safe” REFSENS is specified but a note provides the definition for the “safe” region and the relaxation in case of H2 direct hit
· UL configuration is always 5MHz 25RB for 15kHz SCS and 10MHz 12RB for 30kHz SCS by using Note 5
	Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)8
	Duplex Mode

	n1XX
	15
	5,10,15,20,25,30,40,50
	-100 + 10log10(NRB/25) X
	FDD

	
	30
	10,15,20,25,30,40,50
	-97.1 + 10log10(NRB/24) X
	

	NOTE X:	Applies for DL channels for which channels edges are >10 MHz away from 2xFUL at 15 kHz SCS and >20 MHz away from 2xFUL at 30 kHz SCS. In case of UL second harmonic direct hit, the value is modified to -71.9 dBm for all channel bandwidths.



	Operating band / SCS (kHz) / Channel bandwidth (MHz) / Duplex mode

	Operating Band
	SCS
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60
	70
	80
	90
	100
	Duplex Mode

	n5
	15
	25
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	
	Note 5
	
	Note 5
	
	
	
	
	
	FDD

	
	30
	
	24
	Note 5
	Note 5
	Note 5
	Note 5
	
	Note 5
	
	Note 5
	
	
	
	
	
	


Conclusion
In this contribution, we have revisited our proposals in [3] accounting for the agreements in [2] and changes in the WI in [1] and made new proposals.

Proposal on band definition: no need for a note that mandates the support of CA_n28-n75
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL_low   –  FUL_high
	Downlink (DL) operating band
BS transmit / UE receive
FDL_low   –  FDL_high
	Duplex Mode

	n1XX
	703 MHz – 733 MHz
	1432 MHz – 1517 MHz
	FDD



Proposal on channel bandwidth support:
	NR Band
	SCS (kHz)
	UE Channel bandwidth (MHz)

	
	
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60
	70
	80
	90
	100

	n1XX
	15
	5
	10
	15
	20
	25
	30
	
	403
	
	503
	
	
	
	
	

	
	30
	
	10
	15
	20
	25
	30
	
	403
	
	503
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	NOTE 3:	This UE channel bandwidth is applicable only to downlink.



Proposal on asymmetric channel bandwidth support:
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)
	Asymmetric channel bandwidth combination set

	n1XX
	5
	10, 15, 20, 25, 30, 40, 50
	0

	
	10
	15, 20, 25, 30, 40, 50
	

	
	15
	20, 25, 30, 40, 50
	

	
	20
	25, 30, 40, 50
	

	
	25
	30, 40, 50
	

	
	30
	40, 50
	



Proposal for REFSENS and REFSENS UL configuration:
· “Not affected by H2 or safe” REFSENS is specified but a note provides the definition for the “safe” region and the relaxation in case of H2 direct hit
· UL configuration is always 5MHz 25RB for 15kHz SCS and 10MHz 12RB for 30kHz SCS by using Note 5
	Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)8
	Duplex Mode

	n1XX
	15
	5,10,15,20,25,30,40,50
	-100 + 10log10(NRB/25) X
	FDD

	
	30
	10,15,20,25,30,40,50
	-97.1 + 10log10(NRB/24) X
	

	NOTE X:	Applies for DL channels for which channels edges are >10 MHz away from 2xFUL at 15 kHz SCS and >20 MHz away from 2xFUL at 30 kHz SCS. In case of UL second harmonic direct hit, the value is modified to -71.9 dBm for all channel bandwidths.



	Operating band / SCS (kHz) / Channel bandwidth (MHz) / Duplex mode

	Operating Band
	SCS
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50
	60
	70
	80
	90
	100
	Duplex Mode

	n5
	15
	25
	Note 5
	Note 5
	Note 5
	Note 5
	Note 5
	
	Note 5
	
	Note 5
	
	
	
	
	
	FDD

	
	30
	
	24
	Note 5
	Note 5
	Note 5
	Note 5
	
	Note 5
	
	Note 5
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