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[bookmark: _Toc68256126]1	Introduction
This document proposes REFSENS test point specifications for n5 asymmetric Uplink (UL) 20MHz / Downlink (DL) 25MHz based on WF [1] based on our previous proposal [2]. We also propose to introduce asymmetric UL/DL specifications for n5 and discuss associated parameter “ΔFTX-RX”.
[bookmark: _Toc42512456][bookmark: _Toc46352949][bookmark: _Toc49772668][bookmark: _Toc68256127]2	Discussion
2.1	REFSENS Test Point Selection
In WF [1] it is agreed that for n5 25MHz DL CBW operation, the n5 uplink CBW is restricted to 20MHz, hereby introducing asymmetric UL/DL CBW configuration. At RAN4#98Bis, two REFSENS test point configurations have been presented:
1) Middle case scenario where the UL 20MHz – DL 35MHz carrier frequency separation is equal to the default Tx-Rx frequency separation; and
2) Best-case scenario, where the UL 20MHz carrier is configured furthest away from the DL 35MHz carrier.
WF [1] invites companies to evaluate the following options:
· Option 1: If middle-case scenario is confirmed, REFSENS set to Murata/Skyworks values
· Option 2: Further discussion to understand large discrepancy and evaluate suitable REFSENS based on findings
· Option 3: Take average value; and
· Option 4: Others …

The case of band n5 UL 20MHz/DL 25MHz is similar to the case of bands n8 and n71 asymmetric UL 20MHz / DL 35MHz. For n8 and n71 RAN4 has agreed in WF [3] to select the middle-case scenario. We therefore propose here to adopt the same configuration for n5, i.e. adopt “middle-case” (option 1) n5 25MHz REFSENS test point. Based on our measurement results [2] we make proposal 1 in Table 1.

[bookmark: _Ref71121902][bookmark: _Toc68256172]Proposal 1: For 25MHz n5, adopt the following QPSK Reference Sensitivity levels and 20MHz uplink/25MHz downlink configuration table: 
Table 1 Two Antenna Port asymmetric n5 25MHz Downlink Reference Sensitivity QPSK PREFSENS and n5 20MHz Uplink configuration table
	Operating band / SCS / Channel bandwidth / Channel allocations / REFSENS/ Duplex mode

	Operating Band
	SCS 
(kHz)
	Channel bandwidth (DL)
(MHz)
	Channel bandwidth (UL)
(MHz)
	FC (DL)
(MHz)
	FC (UL)
(MHz)
	UL
allocation (LCRB)
	REFSENS
(dBm)
	Duplex
Mode

	n5
	15
	25
	20
	881.5
	836.5
	202
	-84.7
	FDD

	
	30
	
	
	
	
	102
	-84.8
	

	
	60
	
	
	
	
	
	
	

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 2:	UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1)



2.1	Impact on Asymmetric Channel Bandwidths
[bookmark: _Hlk71194723][bookmark: _Hlk71194536]The impact on subclause “5.3.6 Asymmetric channel bandwidths” has not been previously considered. Also, since 25MHz CBW is only applicable to downlink operation, subclause “5.3.5 UE channel bandwidth per operating band” needs to be updated accordingly. We make proposal 2 in Table 2 and Table 3 for “Table 5.3.5-1 Channel bandwidths for each NR band” and “Table 5.3.6-1: FDD asymmetric UL and DL channel bandwidth combinations” respectively.
Proposal 2: Adopt changes highlighted in yellow in Table 2 and Table 3 for introduction of n5 asymmetric UL 20MHz/DL 25MHz operation.
[bookmark: _Ref71125150][bookmark: _Hlk71194502]Table 2: Proposal Table 5.3.5-1 - Channel bandwidths for NR band n5
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 
MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	n5
	15
	Yes
	Yes
	Yes
	Yes
	Yes3
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes3
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	NOTE 1:	Void.
NOTE 2:	Void.
NOTE 3:	This UE channel bandwidth is applicable only to downlink.
NOTE 4:	This UE channel bandwidth is optional in this release of the specification.
NOTE 5:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an SCell part of DC or CA configuration.
NOTE 6:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as a downlink SCell part of CA configuration.
NOTE 7:	For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 713-723 MHz or 728-738 MHz. For the 30MHz bandwidth, the minimum requirements are specified for NR UL transmission bandwidth configuration confined to either 703-733 or 718-748 MHz.
NOTE 8:	This UE channel bandwidth is applicable only to uplink.
NOTE 9:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an SCell part of DC or CA configuration.
NOTE 10:	These UE channel bandwidths are applicable to sidelink operation.


[bookmark: _Ref71123824]
[bookmark: _Ref71142841][bookmark: _Hlk71194811]Table 3: Proposal “Table 5.3.6-1 FDD asymmetric UL and DL channel bandwidth combinations” for n5
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)
	Asymmetric channel bandwidth combination set

	n5
	20
	25
	0

	NOTE 1:	The assignment of the paired UL and DL channels are subject to a TX-RX separation as specified in clause 5.4.4.



About parameter ΔFTX-RX: it is defined as a deviation to the Tx-Rx carrier center frequency separation and is specified as ΔFTX-RX = | (BWDL – BWUL)/2 |. We observe that for n5 UL 20MHz/ DL 25MHz, ΔFTX-RX is equal to 2.5MHz and the UE shall support the following deviations (all expressed in MHz units):
· “Best-case” UL 20/ DL 25: UL Fc = 834., DL Fc=881.5, deviation from n5 TX-RX separation = + ΔFTX-RX
· “Mid-case” UL 20/ DL 25: UL Fc = 836.5, DL Fc=881.5, deviation from n5 TX-RX separation = 0, ie no deviation,
· “Worst-case” UL 20/ DL 25: UL Fc = 839.0, DL Fc=881.5, deviation from n5 TX-RX separation = - ΔFTX-RX 
With the adoption of “mid-case” Proposal 1 for which there is no deviation, there might be a risk of misinterpretation as this UL/DL configuration set may be considered contradictory to the ΔFTX-RX requirements. Our understanding is that parameter ΔFTX-RX was introduced in the early phases of Release 15 to ensure a UE can be operated with asymmetric UL / DL CBW as long as the deviation from the default frequency separation is constrained and remains relatively small. As such, ΔFTX-RX should be considered as a maximum “range of deviation” from the band Tx-Rx frequency separation, a nuance that may not be explicit from the current specifications.
[bookmark: _Hlk71195753]To remove any ambiguity when UL and DL are configured at the exact default Tx-Rx frequency separation, we propose to clarify the applicability of ΔFTX-RX in 38.101-1 by mentioning that ΔFTX-RX is a maximum deviation to the Tx-Rx carrier center frequency separation (as defined in table 5.4.4-1). By introducing “maximum deviation” we believe it is clearer that the UE shall support a range of   ΔFTX-RX. We invite companies to provide their views on this proposal 3. If acceptable, it may also be worth adding this parameter to sub-clause 3.2 (symbols) – refer to proposal 4.
[bookmark: _Hlk71195771]Proposal 3: Include the word “maximum” in the following text in sub-clause 5.3.6, as highlighted in yellow:
The UE channel bandwidth can be asymmetric in downlink and uplink. In asymmetric channel bandwidth operation, the narrower carrier shall be confined within the frequency range of the wider channel bandwidth. 
In FDD, the confinement is defined as a maximum deviation to the Tx-Rx carrier center frequency separation (defined in table 5.4.4-1) as following:
ΔFTX-RX = | (BWDL – BWUL)/2 |


Proposal 4 Add text highlighted in yellow to sub-clause 3.2
ΔFTX-RX	Maximum deviation to the Tx-Rx carrier center frequency separation for asymmetric uplink/downlink channel bandwidth operation
3	Conclusion
In this contribution, we propose to introduce n5 25MHz DL BW operation as:
Proposal 1: For 25MHz n5, adopt the following QPSK Reference Sensitivity levels and 20MHz uplink/25MHz downlink configuration table: 
Table 1 Two Antenna Port asymmetric n5 25MHz Downlink Reference Sensitivity QPSK PREFSENS and n5 20MHz Uplink configuration table
	Operating band / SCS / Channel bandwidth / Channel allocations / REFSENS/ Duplex mode

	Operating Band
	SCS 
(kHz)
	Channel bandwidth (DL)
(MHz)
	Channel bandwidth (UL)
(MHz)
	FC (DL)
(MHz)
	FC (UL)
(MHz)
	UL
allocation (LCRB)
	REFSENS
(dBm)
	Duplex
Mode

	n5
	15
	25
	20
	881.5
	836.5
	202
	-84.7
	FDD

	
	30
	
	
	
	
	102
	-84.8
	

	
	60
	
	
	
	
	
	
	

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 2:	UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.3.2-1)



Proposal 2: Adopt changes highlighted in yellow in Table 2 and Table 3 for introduction of n5 asymmetric UL 20MHz/DL 25MHz operation.
Table 2: Proposal Table 5.3.5-1 - Channel bandwidths for NR band n5
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	10 MHz
	15 MHz
	20 
MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	n5
	15
	Yes
	Yes
	Yes
	Yes
	Yes3
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes3
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	NOTE 1:	Void.
NOTE 2:	Void.
NOTE 3:	This UE channel bandwidth is applicable only to downlink.
NOTE 4:	This UE channel bandwidth is optional in this release of the specification.
NOTE 5:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an SCell part of DC or CA configuration.
NOTE 6:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as a downlink SCell part of CA configuration.
NOTE 7:	For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 713-723 MHz or 728-738 MHz. For the 30MHz bandwidth, the minimum requirements are specified for NR UL transmission bandwidth configuration confined to either 703-733 or 718-748 MHz.
NOTE 8:	This UE channel bandwidth is applicable only to uplink.
NOTE 9:	For this bandwidth, the minimum requirements are restricted to operation when carrier is configured as an SCell part of DC or CA configuration.
NOTE 10:	These UE channel bandwidths are applicable to sidelink operation.



Table 3: Proposal “Table 5.3.6-1 FDD asymmetric UL and DL channel bandwidth combinations” for n5
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)
	Asymmetric channel bandwidth combination set

	n5
	20
	25
	0

	NOTE 1:	The assignment of the paired UL and DL channels are subject to a TX-RX separation as specified in clause 5.4.4.



To remove any contradictory interpretation of parameter ΔFTX-RX specifications and proposed UL carrier frequency configuration, we propose the following change:
[bookmark: _Toc68256132]Proposal 3: Include the word “maximum” in the following text in sub-clause 5.3.6, as highlighted in yellow: 
The UE channel bandwidth can be asymmetric in downlink and uplink. In asymmetric channel bandwidth operation, the narrower carrier shall be confined within the frequency range of the wider channel bandwidth. 
In FDD, the confinement is defined as a maximum deviation to the Tx-Rx carrier center frequency separation (defined in table 5.4.4-1) as following:
ΔFTX-RX = | (BWDL – BWUL)/2 |

Proposal 4 Add text highlighted in yellow to sub-clause 3.2
ΔFTX-RX	Maximum deviation to the Tx-Rx carrier center frequency separation for asymmetric uplink/downlink channel bandwidth operation
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