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Introduction
In this paper we discuss changes to 38.101-2 UE RX and general requirements. General requirements are combined with the UE RX requirements to limit the number of submissions per meeting improvement guidance. 
Spec structure for 60 GHz
We propose the general approach of combining FR2-1 and FR2-2 requirements in common tables. There may be exceptions where we can use separate tables for FR2-1 and FR2-2. Examples are included in the text below.
Proposal: Typically, combine FR2-1 and FR2-2 requirements in common tables. In some cases, they can be separated for FR2-1 and FR2-2.
General clauses
In the general requirements sections, we propose to do the following:
· Introduce the agreed FR2-1 and FR2-2 definition
· Define the agreed unlicensed band as n263, the next unused band number in FR2
· Introduce n263 as a contiguous CA band. This is in preparation for defining requirements.
· Provide tables for TBD values of maximum transmission bandwidth and minimum guard band. Values will come from discussion in RAN4.
· Channel bandwidth table for FR2-2 including the agreed values.
The proposed changes are shown for convenience here. We have also submitted a draft CR with these proposals.

**** for convenience change in draft CR shown here 38.101-2 v 17.3.0 band definition*****************
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5	Operating bands and channel arrangement
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The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in the present release of specifications.
NOTE:	Other operating bands and channel bandwidths may be considered in future releases.
Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges (FR). The frequency ranges in which NR can operate according to this version of the specification are identified as described in Table 5.1-1.
Table 5.1-1: Definition of frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1
	410 MHz – 7125 MHz

	FR2-1
	24250 MHz – 52600 MHz

	FR2-2
	52600 – 71000 MHz



The present specification covers FR2 operating bands.
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NR is designed to operate in the FR2 operating bands defined in Table 5.2-1.
Table 5.2-1: NR operating bands in FR2
	Operating Band
	Uplink (UL) operating band
BS receive
UE transmit
	Downlink (DL) operating band
BS transmit 
UE receive
	Duplex Mode

	
	FUL_low   –   FUL_high
	FDL_low   –   FDL_high
	

	n257
	26500 MHz
	–
	29500 MHz 
	26500 MHz
	–
	29500 MHz 
	TDD

	n258
	24250 MHz
	–
	27500 MHz
	24250 MHz
	–
	27500 MHz
	TDD

	n259
	39500 MHz
	–
	43500 MHz
	39500 MHz
	–
	43500 MHz
	TDD

	n260
	37000 MHz
	–
	40000 MHz
	37000 MHz
	–
	40000 MHz
	TDD

	n261
	27500 MHz
	–
	28350 MHz
	27500 MHz
	–
	28350 MHz
	TDD

	n262
	47200 MHz
	–
	48200 MHz
	47200 MHz
	–
	48200 MHz
	TDD

	n2631
	
	
	
	
	
	
	TDD

	Editor’s Note 1: Copy the reference similar to NRU saying this is for unlicensed channel access
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NR intra-band contiguous and non-contiguous carrier aggregation is designed to operate in the operating bands defined in Table 5.2A.1-1, where all operating bands are within FR2.
Table 5.2A.1-1: Intra-band contiguous and non-contiguous CA operating bands in FR2-1
	NR CA Band
	NR Band
(Table 5.2-1)

	CA_n257
	n257

	CA_n258
	n258

	CA_n259
	n259

	CA_n260
	n260

	CA_n261
	n261



Table 5.2A.1-2: Intra-band contiguous CA operating bands in FR2-2
	NR CA Band
	NR Band
(Table 5.2-1)

	CA_n263
	n263



************* end change ****************
************ for convenience change in draft CR shown here 38.101-2 v 17.3.0 ***************
[bookmark: _Toc21340728][bookmark: _Toc29805175][bookmark: _Toc36456384][bookmark: _Toc36469482][bookmark: _Toc37253891][bookmark: _Toc37322748][bookmark: _Toc37324154][bookmark: _Toc45889677][bookmark: _Toc52196331][bookmark: _Toc52197311][bookmark: _Toc53173034][bookmark: _Toc53173403][bookmark: _Toc61119392][bookmark: _Toc61119774][bookmark: _Toc67925820][bookmark: _Toc75273458][bookmark: _Toc76510358][bookmark: _Toc83129511]5.3.2	Maximum transmission bandwidth configuration
The maximum transmission bandwidth configuration NRB for each UE channel bandwidth and subcarrier spacing is specified in Tables 5.3.2-1 and 5.3.2-2.
Table 5.3.2-1: Maximum FR2-1 transmission bandwidth configuration NRB
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N.A

	120
	32
	66
	132
	264



Table 5.3.2-2: Maximum FR2-2 transmission bandwidth configuration NRB
	SCS (kHz)
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	TBD
	TBD
	TBD
	n/a
	n/a
	n/a

	480
	n/a
	n/a
	TBD
	TBD
	TBD
	n/a

	960
	n/a
	n/a
	TBD
	TBD
	TBD
	TBD



Editor’s note: If SU ends up being the same for FR2-2 we can consider one single table.
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The minimum guardband for each UE channel bandwidth and SCS is specified in Tables 5.3.3-1and  5.3.3-2
Table 5.3.3-1: Minimum FR2-1 guardband for each UE channel bandwidth and SCS (kHz)
	SCS (kHz)
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	60
	1210
	2450
	4930
	N. A

	120
	1900
	2420
	4900
	9860



Table 5.3.3-1a: Minimum FR2-2 guardband for each UE channel bandwidth and SCS (kHz)
	SCS (kHz)
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	120
	TBD
	TBD
	TBD
	n/a
	n/a
	n/a

	480
	n/a
	n/a
	TBD
	TBD
	TBD
	n/a

	960
	n/a
	n/a
	TBD
	TBD
	TBD
	TBD



Editor’s note: If MGB ends up being the same for FR2-2 we can consider one single table.


NOTE:	The minimum guardbands have been calculated using the following equation: (BWChannel x 1000 (kHz) - NRB x SCS x 12) / 2 - SCS/2, where NRB are from Tables 5.3.2-1 and 5.3.2-1a.
The minimum guardband of receiving BS SCS 240 kHz SS/PBCH block for each UE channel bandwidth is specified in tables 5.3.3-2 and receiving TBD 5.3.3-for FR2.
Table: 5.3.3-2: Minimum FR2-1 guardband (kHz) of SCS 240 kHz SS/PBCH block
	SCS (kHz)
	100 MHz
	200 MHz
	400 MHz

	240
	3800
	7720
	15560



Table: 5.3.3-3: Minimum FR2-2 guardband (kHz) of SCS 240 kHz SS/PBCH block
	SCS (kHz)
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB



Editor’s note: TBD what we need in this table. Requires discussion. 

NOTE:	The minimum guardband in Table 5.3.3-2 is applicable only when the SCS 240 kHz SS/PBCH block is received adjacent to the edge of the UE channel bandwidth within which the SS/PBCH block is located.

Figure 5.3.3-1: Void
The number of RBs configured in any channel bandwidth shall ensure that the minimum guardband specified in this clause is met.
[image: ]
Figure 5.3.3-2 UE PRB utilization
In the case that multiple numerologies are multiplexed in the same symbol due to BS transmission of SSB, the minimum guardband on each side of the carrier is the guardband applied at the configured channel bandwidth for the numerology that is transmitted immediately adjacent to the guard band.
If multiple numerologies are multiplexed in the same symbol and the UE channel bandwidth is > 200 MHz, the minimum guardband applied adjacent to 60 kHz SCS shall be the same as the minimum guardband defined for 120 kHz SCS for the same UE channel bandwidth.
[image: ]
Figure 5.3.3-3 Guard band definition when transmitting multiple numerologies
Note:	Figure 5.3.3-3 is not intended to imply the size of any guard between the two numerologies. Inter-numerology guard band within the carrier is implementation dependent.
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For each numerology, its common resource blocks are specified in Clause 4.4.4.3 in [9], and the starting point of its transmission bandwidth configuration on the common resource block grid for a given channel bandwidth is indicated by an offset to "Reference point A" in the unit of the numerology. The UE transmission bandwidth configuration is indicated by the higher layer parameter carrierBandwidth [13] and will fulfil the minimum UE guardband requirement specified in Clause 5.3.3.
5.3.5	Channel bandwidth per operating band
The requirements in this specification apply to the combination of channel bandwidths, SCS and operating bands shown in Table 5.3.5-1. The transmission bandwidth configuration in Table 5.3.2-1 shall be supported for each of the specified channel bandwidths. The channel bandwidths are specified for both the Tx and Rx path.
Table 5.3.5-1: Channel bandwidths for each NR band
	Operating band
	SCS (kHz)
	UE channel bandwidth (MHz)

	
	
	50
	100
	200
	4001
	800
	1200
	1600
	2000

	n257
	60
	50
	100
	200
	
	
	
	
	

	
	120
	50
	100
	200
	400
	
	
	
	

	n258
	60
	50
	100
	200
	
	
	
	
	

	
	120
	50
	100
	200
	400
	
	
	
	

	n259
	60
	50
	100
	200
	
	
	
	
	

	
	120
	50
	100
	200
	400
	
	
	
	

	n260
	60
	50
	100
	200
	
	
	
	
	

	
	120
	50
	100
	200
	400
	
	
	
	

	n261
	60
	50
	100
	200
	
	
	
	
	

	
	120
	50
	100
	200
	400
	
	
	
	

	n262
	60
	50
	100
	200
	
	
	
	
	

	
	120
	50
	100
	200
	400
	
	
	
	

	n2632
	120
	
	100
	200
	400
	
	
	
	

	
	480
	
	
	
	400
	800
	1200
	1600
	

	
	960
	
	
	
	400
	800
	1200
	1600
	2000

	NOTE 1:	This UE channel bandwidth is optional in this release of the specification.
EDITOR’S NOTE 2: RAN4 needs to decide which FR2-2 bandwidths are mandatory. Once this is agreed that should be reflected in a note for this table.





************* end change **********
Receive requirements
Here we discuss REFSENS and EIS requirements
Power class 1 Reference sensitivity

Our proposal continues to be based on rel. 15 assumptions for REFSENS. Note that REFSENS estimate is agnostic of misalignment between UE and TE axes. For reference, REFSENS requirement for 400MHz CC and -1 dB target SNR for n262 is -83.5 dBm (47.2-48.2 GHz).  For FR2-2 the array size is 16 elements. Our preliminary budget for FR2-2 is below.
Power class 1 REFSENS budget
	Parameter
	Worst Case Value
	units
	Notes

	# of element per polarization
	64
	
	

	Element NF
	14
	dB
	PVT corners

	Gain per element
	4
	dBi
	

	# of chains
	2
	
	Arranged to receive orthogonal polarizations, MRC

	Implementation and packaging losses worst case
	9.1
	dB
	Rx specific

	REFSENS
	-87.1 
	dBm
	SNR Target = -1dB, 400MHz channel



****** for convenience change in draft CR shown here 38.101-2 v 17.3
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[bookmark: _Hlk44411793]For FR2-1, tThe throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity specified in Table 7.3.2.1-1.1. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle).

Table 7.3.2.1-1: FR2-1 Reference sensitivity for power class 1
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	-97.5
	-94.5
	-91.5
	-88.5

	n258
	-97.5
	-94.5
	-91.5
	-88.5

	n260
	-94.5
	-91.5
	-88.5
	-85.5

	n261
	-97.5
	-94.5
	-91.5
	-88.5

	n262
	-92.5
	-89.5
	-86.5
	-83.5

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4



The FR2-1 REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.1-2.
Table 7.3.2.1-2: FR2-1 Uplink configuration for reference sensitivity
	Operating band
	NR Band / Channel bandwidth / NRB / SCS / Duplex mode

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	SCS
	Duplex Mode

	n257
	32
	64
	128
	256
	120 kHz
	TDD

	n258
	32
	64
	128
	256
	120 kHz
	TDD

	n260
	32
	64
	128
	256
	120 kHz
	TDD

	n261
	32
	64
	128
	256
	120 kHz
	TDD

	n262
	32
	64
	128
	256
	120 kHz
	TDD



For FR2-2, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes TBD with peak reference sensitivity specified in Table 7.3.2.1-3. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle).
Table 7.3.2.1-3: FR2-2 Reference sensitivity for power class 1
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	100
	200
	400
	800
	1200
	1600
	2000

	n263
	[-93.1]
	[-90.1]
	[-87.1]
	[-84.1]
	[-82.3]
	[-81.1]
	[-80.1]



The FR2-2  REFSENS requirement in Table 7.3.2.1-3 shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.1-4
Table 7.3.2.1-4: FR2-2 Uplink configuration for reference sensitivity
	Operating band
	REFSENS (dBm) / Channel bandwidth
	
	

	
	100
	200
	400
	800
	1200
	1600
	2000
	SCS
	Duplex Mode

	n263
	TBD
	TBD
	TBD
	
	
	
	
	120 kHz
	TDD


	
	
	
	TBD
	TBD
	TBD
	TBD
	
	480 kHz
	

	
	
	
	TBD
	TBD
	TBD
	TBD
	TBD
	960 kHz
	



Editor’s note. Table values may be affected by the spectral utilization discussion. TBD for now.

Unless given by Table 7.3.2.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3-1) configured.
Editor’s note. If RAN4 concludes that FR2-2 reference measurement channel and max RB config are the same as FR2-1, then it may be possible to combine FR2-1 and FR2-2 in single tables.


Table 7.3.2.1-3: Reserved
	Operating band
	Network Signalling value

	
	


************ end change **********
Our proposal continues to be based on rel. 15 assumptions for REFSENS. Note that REFSENS estimate is agnostic of misalignment between UE and TE axes. For reference, REFSENS requirement for 400MHz CC and -1 dB target SNR for n262 is -83.5 dBm (47.2-48.2 GHz).  For FR2-2 the array size is 16 elements. Our preliminary budget for FR2-2 is below.

Table TBD FR2-2 Power class 3 REFSENS budget
	Parameter
	Worst Case Value
	units
	Notes

	Signal bandwidth
	380
	MHz
	400 MHz channel assuming 95% SU (SU is FFS)

	# of elements per polarization
	16
	
	

	Element NF
	14
	dB
	PVT corners

	Gain per element
	4
	dBi
	

	# of chains
	2
	
	Arranged to receive orthogonal polarizations, MRC

	Implementation and packaging losses
	10.6
	dB
	Rx specific

	REFSENS
	-79.6
	dBm
	SNR Target = -1dB, 400MHz channel




*** for convenience change in draft CR shown here 38.101-2 v 17.3.0s 38.101-2 v 17.3.0
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The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity specified in Table 7.3.2.3-1. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle).
For the UEs that support multiple FR2 bands, the minimum requirement for Reference sensitivity in Table 7.3.2.3-1 shall be increased per band, respectively, by the reference sensitivity relaxation parameter ∆MBP,n as specified in clause 6.2.1.3.  The requirement for the UE which supports a single FR2 band is specified in Table 7.3.2.3-1. The requirement for the UE which supports multiple FR2 bands is specified in both Table 7.3.2.3-1 and Table 6.2.1.3-4.
Table 7.3.2.3-1: Reference sensitivity for power class 3
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1200 MHz
	1600 MHz
	2000 MHz

	n257
	-88.3
	-85.3
	-82.3
	-79.3
	n.a.
	n.a.
	n.a.
	n.a.

	n258
	-88.3
	-85.3
	-82.3
	-79.3
	n.a.
	n.a.
	n.a.
	n.a.

	n259
	-84.7
	-81.7
	-78.7
	-75.7
	n.a.
	n.a.
	n.a.
	n.a.

	n260
	-85.7
	-82.7
	-79.7
	-76.7
	n.a.
	n.a.
	n.a.
	n.a.

	n261
	-88.3
	-85.3
	-82.3
	-79.3
	n.a.
	n.a.
	n.a.
	n.a.

	n262
	-82.8
	-79.8
	-76.8
	-73.8
	n.a.
	n.a.
	n.a.
	n.a.

	n263
	[-85.6]
	[-82.6]
	[-79.6]
	[-76.6]
	[-74.6]
	[-73.6]
	[-72.6]
	[-85.6]

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4



The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.1-2.
Unless given by Table 7.3.2.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3-1) configured.
********** end change ***********
*** for convenience change in draft CR shown here 38.101-2 v 17.3.0
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For UL RMCs defined below, TDD slot pattern defined in Table A.2.3-1 will be used for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, TDD slot patterns defined for reference sensitivity tests in Table A.3.3.1-1 will be used.
Table A.2.3-1: Additional reference channels parameters for TDD
	Parameter
	Value

	
	SCS 60 kHz (µ=2)
	SCS 120 kHz (µ=3)
	SCS 480 kHz (µ=TBD)
	SCS 960 kHz (µ=TBD)

	TDD Slot Configuration pattern (Note 1)
	DDDSUUUU
	7DS8U
	
	

	Special Slot Configuration (Note 2)
	S=4D+6G+4U
	S=12D+2G
	
	

	referenceSubcarrierSpacing
	60 kHz
	120 kHz
	
	

	UL-DL configuration
		dl-UL-TransmissionPeriodicity
	2 ms
	2 ms
	
	

	
		nrofDownlinkSlots
	3
	7
	
	

	
		nrofDownlinkSymbols
	4
	12
	
	

	
		nrofUplinkSlot
	4
	8
	
	

	
		nrofUplinkSymbols
	04
	0
	
	

	Indexes of active UL slots
	mod(slot index, 40) = {36,…,39}
	mod(slot index, 80) = {72,…,79}
	
	

	NOTE 1:	D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and guard symbols; U denotes a slot with all UL symbols. The field is for information.
NOTE 2:	D, G, U denote DL, guard and UL symbols, respectively. The field is for information.
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********** end change ***********
*** for convenience change in draft CR shown here 38.101-2 v 17.3.0
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Table A.2.3.2-1: Reference Channels for DFT-s-OFDM QPSK
	Parameter
	Allocated resource blocks (LCRB)
	DFT-s-OFDM Symbols per slot (Note 1)
	Modulation
	MCS Index (Note 2)
	Payload size
	Transport block CRC
	LDPC Base Graph
	Number of code blocks per slot (Note 3)
	Total number of bits per slot
	Total modulated symbols per slot

	Unit
	 
	 
	 
	 
	Bits
	Bits
	 
	 
	Bits
	 

	 
	1
	11
	QPSK
	2
	48
	16
	2
	1
	264
	132

	 
	16
	11
	QPSK
	2
	808
	16
	2
	1
	4224
	2112

	 
	20
	11
	QPSK
	2
	1032
	16
	2
	1
	5280
	2640

	 
	32
	11
	QPSK
	2
	1608
	16
	2
	1
	8448
	4224

	 
	64
	11
	QPSK
	2
	3240
	16
	2
	1
	16896
	8448

	 
	128
	11
	QPSK
	2
	6408
	24
	2
	2
	33792
	16896

	 
	256
	11
	QPSK
	2
	12808
	24
	2
	4
	67584
	33792

	NOTE 1:	PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM'ed] with PUSCH data. DM-RS symbols are not counted.
NOTE 2:	MCS Index is based on MCS table 6.1.4.1-1 defined in 38.214.
NOTE 3:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
NOTE 4:	Indexes of active UL slots are given by Table A.2.3-1 with TDD UL-DL configuration specified in A2.3 for the requirements requiring at least one sub frame (1ms) for the measurement period. For other requirements, indexes of active UL slots are given by the slots satisfying mod(slot index+1, 5) = 0 with TDD UL-DL configuration specified in A.3.3.1.
NOTE 5:	The RMCs apply to all channel bandwidth where LCRB ≤ NRB.




Table A.2.3.2-2: Void
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********** end change A.2.3.2 ***********
*** for convenience change in draft CR shown here 38.101-2 v 17.3.0 A.3.1
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Unless otherwise stated, Tables A.3.3.2-1 and A.3.3.2-2 are applicable for measurements of the Receiver Characteristics (clause 7).
Unless otherwise stated, Tables A.3.3.2-1 and A.3.3.2-2 also apply for the modulated interferer used in Clauses 7.5 and 7.6 with test specific bandwidths.
CSI-RS configuration parameter defined in Table A.3.1-2 and Table A.3.1-3 are used for verifying the beam correspondence requirement, 2 slots of CSI-RS shall be provided at each test grid point. The DL channel shall be configured for zero power on all tones except those used by CSI-RS in slots containing CSI-RS for beam refinement, and the DL and UL channel sizes shall be the same during verification.
Table A.3.1-1: Test parameters
	Parameter
	Unit
	Value

	CORESET frequency domain allocation
	
	Full BW

	CORESET time domain allocation
	
	2 OFDM symbols at the begin of each slot

	PDSCH mapping type
	
	Type A

	PDSCH start symbol index (S)
	
	2

	Number of consecutive PDSCH symbols (L)
	
	12

	PDSCH PRB bundling
	PRBs
	2

	Dynamic PRB bundling
	
	false

	MCS table for TBS determination
	
	64QAM

	Overhead value for TBS determination
	
	0

	First DMRS position for Type A PDSCH mapping
	
	2

	DMRS type
	
	Type 1

	Number of additional DMRS
	
	2

	FDM between DMRS and PDSCH
	
	Disable

	CSI‑RS for tracking
	First subcarrier index in the PRB used for CSI-RS (k0)
	
	0 for CSI-RS resource 1,2

	
	OFDM symbols in the PRB used for CSI‑RS
	
	l0 = 8 for CSI-RS resource 1
l0 = 12 for CSI-RS resource 2

	
	Number of CSI-RS ports
	
	1 for CSI-RS resource 1,2

	
	CDM Type
	
	'No CDM' for CSI-RS resource 1,2

	
	Density (ρ)
	
	3 for CSI-RS resource 1,2

	
	CSI‑RS periodicity
	Slots
	60 kHz SCS: 80 for CSI-RS resources 1 and 2
120 kHz SCS: 160 for CSI-RS resources 1 and 2
480 kHz SCS: 640 for CSI-RS resources 1 and 2
960 kHz SCS: 1280 for CSI-RS resources 1 and 2

	
	CSI‑RS offset
	Slots
	60 kHz SCS: 40 for CSI-RS resources 1 and 2
120kHz SCS: 80 for CSI-RS resources 1 and 2
480 kHz SCS: 320 for CSI-RS resources 1 and 2
960 kHz SCS: 640 for CSI-RS resources 1 and 2

	
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	
	QCL info
	
	TCI state #0

	PTRS configuration
	
	PTRS is not configured



Table A.3.1-2: CSI-RS parameters for beam correspondence based on SSB and CSI-RS
*** end change A.3.1
*** for convenience change in draft CR shown here 38.101-2 v 17.3.0 A.3.3.1
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Table A.3.3.1-1. Additional test parameters for TDD
	Parameter
	Value

	
	SCS 60 kHz (µ=2)
	SCS 120 kHz (µ=3)
	SCS 480 kHz (µ=TBD)
	SCS 960 kHz (µ=TBD)

	TDD Slot Configuration pattern (Note 1)
	DDDSU
	DDDSU
	
	

	Special Slot Configuration (Note 2)
	S=4D+6G+4U
	S=10D+2G+2U
	
	

	referenceSubcarrierSpacing
	60 kHz
	120 kHz
	480 kHz
	960 kHz

	UL-DL configuration
	dl-UL-TransmissionPeriodicity
	1.25 ms
	0.625 ms
	
	

	
	nrofDownlinkSlots
	3
	3
	
	

	
	nrofDownlinkSymbols
	4
	10
	
	

	
	nrofUplinkSlot
	1
	1
	
	

	
	nrofUplinkSymbols
	4
	2
	
	

	Number of HARQ Processes
	8
	8
	
	

	The number of slots between PDSCH and corresponding HARQ-ACK information (Note 3)
	K1 = 4 if mod(i,5) = 0
K1 =3 if mod(i,5) = 1
K1 =7 if mod(i,5) = 2
where i is slot index per frame; i = {0,…,39}
	K1 = 4 if mod(i,5) = 0
K1 =3 if mod(i,5) = 1
K1 =7 if mod(i,5) = 2
where i is slot index per frame; i = {0,…,79}
	
	

	NOTE 1:	D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and guard symbols; U denotes a slot with all UL symbols. The field is for information.
NOTE 2:	D, G, U denote DL, guard and UL symbols, respectively. The field is for information.
NOTE 3:	i is the slot index per frame.



A.3.3.2	FRC for receiver requirements for QPSK

*** end A3.3.1
*** for convenience change in draft CR shown here 38.101-2 v 17.3.0 A.3.3.2
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Table A.3.3.2-1 Fixed Reference Channel for Receiver Requirements (SCS 60 kHz, TDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	50
	100
	200

	Subcarrier spacing configuration 
	
	2
	2
	2

	Allocated resource blocks
	
	66
	132
	264

	Subcarriers per resource block
	
	12
	12
	12

	Allocated slots per Frame
	
	23
	23
	23

	MCS index
	
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,79} (NOTE 5)
	Bits
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79} (NOTE 6)
	Bits
	4224
	8456
	16896

	Transport block CRC
	Bits
	24
	24
	24

	LDPC base graph
	
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,79} (NOTE 5)
	CBs
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79} (NOTE 6)
	CBs
	1
	2
	2

	Binary Channel Bits Per Slot
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,79} (NOTE 5)
	Bits
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,79} (NOTE 6)
	Bits
	10.138
	20.294
	40.550

	Max. Throughput averaged over 1 frame
	Mbps
	9.715
	19.449
	38.861

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3:	SS/PBCH block is transmitted in slot 0 with periodicity 20 ms
NOTE 4:	Slot i is slot index per 2 frames
NOTE 5:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 8) = {3,4,5,6,7} for i from {0,…,79} together with the TDD UL-DL configuration specified in A2.3.
NOTE 6:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 8) = {0,1,2} for i from {0,…,79} together with the TDD UL-DL configuration specified in A2.3.



Table A.3.3.2-2 Fixed Reference Channel for Receiver Requirements (SCS 120 kHz, TDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	50
	100
	200
	400

	Subcarrier spacing configuration 
	
	3
	3
	3
	3

	Allocated resource blocks
	
	32
	66
	132
	264

	Subcarriers per resource block
	
	12
	12
	12
	12

	Allocated slots per Frame
	
	47
	47
	47
	47

	MCS index
	
	4
	4
	4
	4

	Modulation
	
	QPSK
	QPSK
	QPSK
	QPSK

	Target Coding Rate
	
	1/3
	1/3
	1/3
	1/3

	Maximum number of HARQ transmissions
	
	1
	1
	1
	1

	Information Bit Payload per Slot
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159} (NOTE 5)
	Bits
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,159} (NOTE 6)
	Bits
	2088
	4224
	8456
	16896

	Transport block CRC
	Bits
	16
	24
	24
	24

	LDPC base graph
	
	2
	1
	1
	1

	Number of Code Blocks per Slot
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159} (NOTE 5)
	CBs
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,159} (NOTE 6)
	CBs
	1
	1
	2
	2

	Binary Channel Bits Per Slot
	
	
	
	
	

	For Slots 0 and Slot i, if mod(i, 5) = {3,4} for i from {0,…,159} (NOTE 5)
	Bits
	N/A
	N/A
	N/A
	N/A

	For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,159} (NOTE 6)
	Bits
	6912
	14256
	28512
	57024

	Max. Throughput averaged over 1 frame
	Mbps
	10.022
	20.275
	40.589
	81.101

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3:	SS/PBCH block is transmitted in slot 0 with periodicity 20 ms
NOTE 4:	Slot i is slot index per 2 frames
NOTE 5:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 16) = {7,…,15} for i from {0,…,159} together with the TDD UL-DL configuration specified in A2.3.
NOTE 6:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 16) = {0,…,6} for i from {0,…,159} together with the TDD UL-DL configuration specified in A2.3.



Table A.3.3.2-3 Fixed Reference Channel for Receiver Requirements (SCS 480 kHz, TDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	400
	800
	1200
	1600

	Subcarrier spacing configuration 
	
	
	
	
	

	Allocated resource blocks
	
	
	
	
	

	Subcarriers per resource block
	
	
	
	
	

	Allocated slots per Frame
	
	
	
	
	

	MCS index
	
	
	
	
	

	Modulation
	
	
	
	
	

	Target Coding Rate
	
	
	
	
	

	Maximum number of HARQ transmissions
	
	
	
	
	

	Information Bit Payload per Slot
	
	
	
	
	

	Editor’s note: slot indices are TBD
	Bits
	
	
	
	

	Editor’s note: slot indices are TBD
	Bits
	
	
	
	

	Transport block CRC
	Bits
	
	
	
	

	LDPC base graph
	
	
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	

	Editor’s note: slot indices are TBD
	CBs
	
	
	
	

	Editor’s note: slot indices are TBD
	CBs
	
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	

	Editor’s note: slot indices are TBD
	Bits
	
	
	
	

	Editor’s note: slot indices are TBD
	Bits
	
	
	
	

	Max. Throughput averaged over 1 frame
	Mbps
	
	
	
	

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3:	SS/PBCH block is transmitted in slot 0 with periodicity 20 ms
NOTE 4:	Slot i is slot index per 2 frames
NOTE 5:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 16) = {7,…,15} for i from {0,…,159} together with the TDD UL-DL configuration specified in A2.3.
NOTE 6:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 16) = {0,…,6} for i from {0,…,159} together with the TDD UL-DL configuration specified in A2.3.



Table A.3.3.2-4 Fixed Reference Channel for Receiver Requirements (SCS 960 kHz, TDD)
	Parameter
	Unit
	Value

	Channel bandwidth
	MHz
	400
	800
	1200
	1600
	2000

	Subcarrier spacing configuration 
	
	
	
	
	
	

	Allocated resource blocks
	
	
	
	
	
	

	Subcarriers per resource block
	
	
	
	
	
	

	Allocated slots per Frame
	
	
	
	
	
	

	MCS index
	
	
	
	
	
	

	Modulation
	
	
	
	
	
	

	Target Coding Rate
	
	
	
	
	
	

	Maximum number of HARQ transmissions
	
	
	
	
	
	

	Information Bit Payload per Slot
	
	
	
	
	
	

	Editor’s note: slot indices are TBD
	Bits
	
	
	
	
	

	Editor’s note: slot indices are TBD
	Bits
	
	
	
	
	

	Transport block CRC
	Bits
	
	
	
	
	

	LDPC base graph
	
	
	
	
	
	

	Number of Code Blocks per Slot
	
	
	
	
	
	

	Editor’s note: slot indices are TBD
	CBs
	
	
	
	
	

	Editor’s note: slot indices are TBD
	CBs
	
	
	
	
	

	Binary Channel Bits Per Slot
	
	
	
	
	
	

	Editor’s note: slot indices are TBD
	Bits
	
	
	
	
	

	Editor’s note: slot indices are TBD
	Bits
	
	
	
	
	

	Max. Throughput averaged over 1 frame
	Mbps
	
	
	
	
	

	NOTE 1:	Additional parameters are specified in Table A.3.1-1 and Table A.3.3.1-1.
NOTE 2:	If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit).
NOTE 3:	SS/PBCH block is transmitted in slot 0 with periodicity 20 ms
NOTE 4:	Slot i is slot index per 2 frames
NOTE 5:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 16) = {7,…,15} for i from {0,…,159} together with the TDD UL-DL configuration specified in A2.3.
NOTE 6:	When this DL RMC used together with the UL RMC for the transmitter requirements requiring at least one sub frame (1ms) for the measurement period, Slot i, if mod(i, 16) = {0,…,6} for i from {0,…,159} together with the TDD UL-DL configuration specified in A2.3.
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********** end change A.3.3.2 ***********

EIS spherical coverage
For EIS we have added the n263 band to the power class 3 table. Certainly a similar approach should be taken for the other power classes.
It is possible to work out expected spherical coverage performance in FR2-2 based on expected performance in FR2-1 bands. The primary contributor to EIRP drop is the spherical coverage of the antenna gain itself. We therefore focus on the differences in normalized antenna gain between both n262 and n259 vs 60 GHz. n259. In both n259 and n262, the simulated antenna gain has a drop of about 6.5 dB from peak to 50th %ile. 

[image: ][image: ]
The figure below shows a 2x8 array design simulation. Note the FR2-2 midband drop to 50%ile is 10 dB, significantly higher than FR2-1 band above.

[image: ]

Observation 5:  Peak to 50%ile gain drop is approximately 3.5 dB higher in FR2-2 than n262 due to antenna pattern and other considerations


Antenna gain is but one of the factors involved in establishing spherical coverage metrics. Other considerations that contribute to degradation of EIRP spherical coverage statistics are mutual coupling between PAs, Tx beam forming impairments and uncertainty related to power regulation mechanisms. FR2-2 is significantly high in frequency than n262 and n259, and we expect the degradation from ‘other considerations’ to have a larger effect. 

To summarize, we expect more degradation in FR2-2 as compared to n259 and n262,  for both raw antenna spherical coverage performance as well as degradation in spherical coverage due to other considerations (are mutual coupling between PAs, Tx beam forming impairments and uncertainty related to power regulation mechanisms). Recall that n259 has 12.9 dB and n262 13.1 dB gain drop from peak to 50th %ile direction. Since we see n263 has 3.5 dB more drop than n262, we propose the drop for n263 EIS as 16.6 dB,


*** for convenience change in draft CR shown here 38.101-2 v 17.3.0 ****
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The reference measurement channels and throughput criterion shall be as specified in clause 7.3.2.3
The maximum EIS at the 50th percentile of the CCDF of EIS measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 7.3.4.3-1 below. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).
For the UEs that support multiple FR2 bands, the minimum requirement for EIS spherical coverage in Table 7.3.4.3-1 shall be increased per band, respectively, by the EIS spherical coveragerelaxation parameter ∆MBS,n as specified in clause 6.2.1.3.  The requirement for the UE which supports a single FR2 band is specified in Table 7.3.4.3-1. The requirement for the UE which supports multiple FR2 bands is specified in both Table 7.3.4.3-1 and Table 6.2.1.3-4.
Table 7.3.4.3-1: EIS spherical coverage for power class 3
	Operating band
	EIS at 50th %-tile CCDF (dBm) / Channel bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz
	800 MHz
	1200 MHz
	1600 MHz
	2000 MHz

	n257
	-77.4
	-74.4
	-71.4
	-68.4
	n.a.
	n.a.
	n.a.
	n.a.

	n258
	-77.4
	-74.4
	-71.4
	-68.4
	n.a.
	n.a.
	n.a.
	n.a.

	n259
	-71.9
	-68.9
	-65.9
	-62.9
	n.a.
	n.a.
	n.a.
	n.a.

	n260
	-73.1
	-70.1
	-67.1
	-64.1
	n.a.
	n.a.
	n.a.
	n.a.

	n261
	-77.4
	-74.4
	-71.4
	-68.4
	n.a.
	n.a.
	n.a.
	n.a.

	n262
	-69.7
	-66.7
	-63.7
	-60.7
	n.a.
	n.a.
	n.a.
	n.a.

	n263
	[-69]
	[-66]
	[-63]
	[-60]
	[-57]
	[-55]
	[-54]
	[-53]

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.




The requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.1-2.
Unless given by Table 7.3.2.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3-1) configured. 
*** end change ****
[bookmark: historyclause]Conclusions
Proposal 1: Define n263 as unlicensed band as in Table 5.2-1
Proposal 2: Introduce n263 as a contiguous CA band
Proposal 3: Channel bandwidths as in Table 5.3.5-1
Proposal 4: n263 PC1 REFSENS as in Table 7.3.2.1-3
Proposal 5: n263 PC3 REFSENS as in Table 7.3.2.3-1
Proposal 6: n263 PC3 EIS as in Table 7.3.4.3-1
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