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Introduction
This document presents our views to address the remaining open “options” captured in WF [1]. Considering the similarities of n5 25MHz mode of operation with the ongoing studies to introduce the 35MHz and 45MHz channel bandwidth (CBW) for bands like n8 and n71, we make proposals which are formulated with a view to ease integration into one possible bigCR candidate [2].
Discussion
Capturing Asymmetric UL 20MHz / DL 25MHz CBW Operation
WF [1] proposes to study the impact on Table 5.3.5-1 and Table 5.3.6-1 to capture the asymmetric channel location based on the agreed UL CBW restriction to 20MHz.
The band n5 asymmetric UL 20MHz/DL 25MHz case is somehow similar to that of bands n8 and n71 where 35MHz DL CBW operation is supported by restricting the UL CBW to 20MHz. To ease integration into TS 38.101-1, we propoe here to capture the n5 25MHz mode of operation by adopting proposals made in bigCR [1] for sub-clause 5.3.5 (proposal 1) and WF [3] for sub-clause 5.3.6 (proposal 2).
Proposal 1: Adopt changes highlighted in yellow in Table 1 for Table 5.3.5-1 (subclause 5.3.5).
[bookmark: _Ref78976643]Table 1: Proposed changes to Table 5.3.5-1 to capture asymmetric UL/DL operation 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.



Proposal 2: Adopt following highlighted text proposal based on [3] for subclause 5.3.6 and highlighted changes in Table 2 for Table 5.3.6-1.
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5.3.6	Asymmetric channel bandwidths
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 |
The operating bands and supported asymmetric channel bandwidth combinations are defined in table 5.3.6-1.
Table 2: Proposed changes to Table 5.3.6-1 to capture asymmetric UL/DL operation for NR band n5.
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)
	Asymmetric channel bandwidth combination set

	n5
	20
	25
	0

	n66
	5, 10
	20, 40
	0

	
	20
	40
	

	
	5, 10
	20, 25, 30, 40
	1

	
	20, 25, 30
	40
	

	n70
	5, 10
	15
	0

	
	5, 10, 15
	20, 25
	

	n71
	5
	10
	0

	
	10
	15
	

	
	15
	20
	

	n911
	10
	5
	0

	n921
	5
	10, 15, 20
	0

	
	10
	15, 20
	

	n931
	10
	5
	0

	n941
	5
	10, 15, 20
	0

	
	10
	15, 20
	

	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.


<End of the change>
Capturing Asymmetric UL Carrier Frequency / Channel Location and 25MHz REFSENS
WF [1] proposes two options for the choice of UL channel location:
· Option 1: Middle-case. This should be understood as UL channel located at the default Tx-Rx frequency separation defined in Table 5.4.4-1 for band n5.
· Option 2: Best-case. This should be understood as UL channel located at the furthest frequency distance away from the DL channel, thereby minimizing the amount of Transmitter (Tx) chain noise falling in the own receiver channel.
As discussed at RAN4#99-e, for the sake of consistency with similar options for bands n8 and n71 35MHz CBW operation, our preference is to adopt option 1. We would like to reiterate that the goal of REFSENS conformance testing is to verify the RF-Front-End performance (e.g. Tx noise level leaking in Rx chain, Tx-Rx isolation etc..) and that this goal is met in both option 1 and option 2. Our preference for option 1 is guided by concerns of consistency with bands n8 and n71, and by the simplicity of settings UL/DL channels separation at the default Tx-Rx frequency separation.
We therefore propose to adopt UL/DL channel location as listed in Table 3 based on [4].
[bookmark: _Ref78993894]Table 3: 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)



[bookmark: _GoBack][bookmark: _Hlk78997874]In order to address the concern raised in RAN4 meeting 99-e [5] that (quoting) “..to use the asymmetric case, a note in the spec should be added to make is clear that REFSENS only be met at a specified duplex offset”, RAN4 would ideally need to capture the n5 25MHz REFSENS test point in a dedicated table similar to Table 3. We believe this approach would add un-necessary complexity to the specifications. Even though we regularly strive to reduce the number of footnotes across the technical specifications, we propose here to capture UL and DL carrier frequencies as well as UL CBW restrictions using a dedicated footnote. This approach is not very elegant, but it has the advantage of avoiding the introduction of additional tables for just 4 frequency bands, namely n5 25MHz, n8 35MHz, n25 45MHz and n71 35MHz. Proposal 3 is based on suggestions in big CR [2] for bands n8, n25 and n71. The CBW columns in Table 4 and Table 5 are deliberately truncated to 50MHz CBW to avoid adopting the new landscape layout that is required to handle the large table width of Release 17.2.0.
Proposal 3: Adopt the highlighted changes in Table 4 for Table 7.3.2-1 and in Table 5 for Table 7.3.2-3 for sub-clause 7.3.2.
[bookmark: _Ref78996439]Table 4: Proposed changes to Table 7.3.2-1 to capture the 25MHz DL carrier frequency for NR band n5
	[bookmark: _Hlk78840273]Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)
	Duplex Mode

	n5
	15
	-98.0
	-94.8
	-93.0
	-86.8
	[-84.7]8
	
	
	
	
	
	FDD

	
	30
	
	-95.1
	-93.1
	-88.6
	[-84.8]8
	
	
	
	
	
	

	NOTE 1:	Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE.
NOTE 2:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 3:	The requirement is modified by -0.5 dB when the assigned NR channel bandwidth is confined within 1475.9 - 1510.9 MHz.
NOTE 4:	The requirement is modified by -0.5 dB when the assigned UE channel bandwidth is confined within 3300 - 3800 MHz.
NOTE 5:	For these bandwidths, the minimum requirements are restricted to operation when carrier is configured as a downlink carrier part of CA configuration.
NOTE 6:	Values are modified by -0.5dB when carrier channel BW is between 865MHz and 894MHz.
NOTE 7: 	For SDL bands, the reference sensitivity requirements shall be verified by inter-band CA combinations with SDL band, which are supported by UE.
NOTE 8: For n5, REFSENS is specified at [881.5] MHz downlink carrier frequency. 


[bookmark: _Ref78996441]
Table 5: Proposed changes to Table 7.3.2-3 to capture the 20MHz UL carrier frequency for NR band n5
	[bookmark: _Hlk78840419]Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	35
MHz
	40
MHz
	45
MHz
	50
MHz
	Duplex Mode

	n5
	15
	25
	251
	201
	201
	[20]1,5
	
	
	
	
	
	FDD

	
	30
	
	121
	101
	101
	[10]1,5
	
	
	
	
	
	

	NOTE 1:	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).
NOTE 2:	For Band 20; for 15 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 16; for 30 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 6 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 8; for 60 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 3 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 4;
NOTE 3:	For DL channel bandwidths that do not have symmetric UL channel bandwidth, highest valid UL configuration with lowest TX-RX separation (Table 5.4.4-1) shall be used.
NOTE 4:   For band n91 and n93, largest supported UL bandwidth configuration shall be used.
NOTE 5:   For band n5, uplink channel bandwidth is restricted to 20MHz and [836.5]MHz uplink carrier frequency shall be used. 


Conclusions
In this contribution, we discuss the changes proposed to capture band n5 25MHz REFSENS and the asymmetric UL 20MHz/DL 25MHz mode of operation into TS 38.101-1. Our proposals are formulated with a view to ensure smooth integration with a possible implementation of changes required for frequency bands n8, n25 and n71 to support the new 35MHz and 45MHz CBW.

Proposal 1: Adopt changes highlighted in yellow in Table 1 for Table 5.3.5-1 (subclause 5.3.5).
Table 1: Proposed changes to Table 5.3.5-1 to capture asymmetric UL/DL operation 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.



Proposal 2: Adopt following highlighted text proposal based on [3] for subclause 5.3.6 and highlighted changes in Table 2 for Table 5.3.6-1.
<Start of the change>
5.3.6	Asymmetric channel bandwidths
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 |
The operating bands and supported asymmetric channel bandwidth combinations are defined in table 5.3.6-1.
Table 2: Proposed changes to Table 5.3.6-1 to capture asymmetric UL/DL operation for NR band n5.
	NR Band
	Channel bandwidths for UL (MHz)
	Channel bandwidths for DL (MHz)
	Asymmetric channel bandwidth combination set

	n5
	20
	25
	0

	n66
	5, 10
	20, 40
	0

	
	20
	40
	

	
	5, 10
	20, 25, 30, 40
	1

	
	20, 25, 30
	40
	

	n70
	5, 10
	15
	0

	
	5, 10, 15
	20, 25
	

	n71
	5
	10
	0

	
	10
	15
	

	
	15
	20
	

	n911
	10
	5
	0

	n921
	5
	10, 15, 20
	0

	
	10
	15, 20
	

	n931
	10
	5
	0

	n941
	5
	10, 15, 20
	0

	
	10
	15, 20
	

	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.



<End of the change>
Proposal 3: Adopt the highlighted changes in Table 4 for Table 7.3.2-1 and in Table 5 for Table 7.3.2-3 for sub-clause 7.3.2.
Table 4: Proposed changes to Table 7.3.2-1 to capture the 25MHz DL carrier frequency for NR band n5
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)
	Duplex Mode

	n5
	15
	-98.0
	-94.8
	-93.0
	-86.8
	[-84.7]8
	
	
	
	
	
	FDD

	
	30
	
	-95.1
	-93.1
	-88.6
	[-84.8]8
	
	
	
	
	
	

	NOTE 1:	Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE.
NOTE 2:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 3:	The requirement is modified by -0.5 dB when the assigned NR channel bandwidth is confined within 1475.9 - 1510.9 MHz.
NOTE 4:	The requirement is modified by -0.5 dB when the assigned UE channel bandwidth is confined within 3300 - 3800 MHz.
NOTE 5:	For these bandwidths, the minimum requirements are restricted to operation when carrier is configured as a downlink carrier part of CA configuration.
NOTE 6:	Values are modified by -0.5dB when carrier channel BW is between 865MHz and 894MHz.
NOTE 7: 	For SDL bands, the reference sensitivity requirements shall be verified by inter-band CA combinations with SDL band, which are supported by UE.
NOTE 8: For n5, REFSENS is specified at [881.5] MHz downlink carrier frequency. 



Table 5: Proposed changes to Table 7.3.2-3 to capture the 20MHz UL carrier frequency for NR band n5
	Operating Band
	SCS kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25 MHz
	30 MHz
	35
MHz
	40
MHz
	45
MHz
	50
MHz
	Duplex Mode

	n5
	15
	25
	251
	201
	201
	[20]1,5
	
	
	
	
	
	FDD

	
	30
	
	121
	101
	101
	[10]1,5
	
	
	
	
	
	

	NOTE 1:	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).
NOTE 2:	For Band 20; for 15 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 16; for 30 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 6 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 8; for 60 kHz SCS, in the case of 15 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 3 and in the case of 20 MHz channel bandwidth, the UL resource blocks shall be located at RBstart 4;
NOTE 3:	For DL channel bandwidths that do not have symmetric UL channel bandwidth, highest valid UL configuration with lowest TX-RX separation (Table 5.4.4-1) shall be used.
NOTE 4:   For band n91 and n93, largest supported UL bandwidth configuration shall be used.
NOTE 5:   For band n5, uplink channel bandwidth is restricted to 20MHz and [836.5]MHz uplink carrier frequency shall be used. 
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