3GPP TSG-RAN WG4 Meeting NR AH-1801
R4-1800939
San Diego, USA, 22-26 Jan. 2018

Source:
Sprint

Title:
TP for TR 38.817-01 addition of 26 including refsens
Agenda item:


4.3.3.1.1
Document for:
Approval
1. Introduction

Rel-15 LTE-NR DC combinations of the NR WI are listed in the latest WID [1]. This contribution is a text proposal for TR 37.863-04-01 to add protected bands LTE 4DL/1UL + 1 NR band combination DC_41E_n41A. 

It is proposed that the text proposal below be incorporated in 37.863-04-01. 

2. References

[1]
RP-172834, “Revision of WI: New Radio Access Technology”, NTT DOCOMO, INC.
3. Text Proposal

----- Unchanged sections omitted -----
4.1
Operating bands

While requirements are often generic and band agnostic, there may in many cases be separate requirements for different bands. In some cases, these are identified directly using the band number. They will also be references to different frequency ranges covering many bands, identified as requirements for sub-6 GHz bands (Frequency Range 1) and mmWave bands (Frequency Range 2). These ranges are for the purpose of the specification defined as follows:
-
FR1:
450 – 6000 MHz

-
FR2:
24250 – 52600 MHz.

The lowest frequency in FR1 is selected as the lowest frequency identified for IMT by the ITU-R [2]. FR2 is defined starting from the lowest frequency under study for IMT under WRC Agenda item 1.13, up to the highest frequency within the scope of the present work item. In the future when new operating bands may be added outside the frequency ranges of FR1 and FR2, those can be incorporated by extending FR1 or FR2, or by adding new ranges (FR3, etc.).

The definitions of FR1 and FR2 are common the UE and BS and should be specified within clause 4 of the specifications.

As for UTRA and LTE, bands for NR are identified by band numbers. A number of different aspects are considered for developing an NR band numbering scheme:

1)
For NR in LTE “refarming” bands, whether to re-use the LTE band numbers for NR.

2)
For new NR bands, different alternative options are considered:

a)
To put new NR bands above 6 GHz in a new separate numbering range within existing signaling capability.

b)
To group new NR bands below 6 GHz with the LTE bands, resulting in separate band numbering ranges for below 6 GHz and above 6 GHz bands.

c)
To assign unused numbers to all new bands on a “first come first served” basis, regardless of frequency range, duplex mode or RAT (LTE, NR, etc.)

3)
How to consider “Duplex mode” for different types of bands

The final NR band numbering scheme is based on the following:

1)
For NR in LTE “refarming” bands, LTE band numbers are reused for NR. This will be consistent with the scheme for UTRA and LTE, where the same number was used ofr the same frequency range, while written in a different way. It also conserves band numbers.

2)
NR band numbers will be written with a prefix “n”, to distinguish from band numbers for other RATs. For example, NR Band n7 will correspond to LTE Band 7 and UTRA Band VII.

3)
New bands should be assigned band numbers on a “first come first served” basis in reserved frequency ranges as follows:

-
65 to 256 is reserved for new LTE and new NR bands in FR1.

-
257 to 512 is reserved for new NR bands in FR2. By avoiding LTE bands in this number range, the present LTE band definition is preserved and will most likely not need any changes in the future.

-
New LTE only TDD band can use band number from existing LTE TDD numbering space until all numbers up to 64 are used and after that from the reserved 65-256 space.

4)
For both re-farming LTE bands and new NR bands, duplex mode should be assigned and described in band defining table (e.g. in TS 8.101 and TS 38.104)

-
TDD for unpaired bands and FDD for paired bands

-
FFS identifies options under study, such as flexible duplexing for paired bands

-
If multiple duplexing modes are allowed in a specific frequency range, separate bands will be introduced with each duplexing mode

NR DC and CA band combination are defined using a notation similar to LTE, but using the distinct notations for the different RATs: A number (Arabic) for LTE and a number with prefix “n” for NR. Examples are given in Table 4.1-1.

Table 4.1-1: Example notation for DC and CA.

	Representation
	Corresponding functionality

	CA_n77-n78
	NR CA of band n77 and band n78

	DC_1-2_n77
	NR-LTE DC with LTE CA of band 1 and band 2 and NR band n77.

	DC_1-2_n77-n78
	NR-LTE DC with LTE CA of band 1 and band 2 and NR CA of band n77 and band n78.


Editor’s note: It is FFS to define CA bandwidth class (postfix of the bands) for NR:
-
How to handle the single carrier operation with larger than 100PRBs
-
How to handle different maximum bandwidth for each frequency range

Editor’s note:It is FFS how to handle BCS for NR
-
Reuse exiting BCS concept or adopt simplified BS concept or no BCS

For SUL and NR-LTE co-existence, example of notation is given in Table 4.1-2.

Table 4.1-2: Example notation for SUL and NR-LTE coexistence.

	Representation
	Corresponding functionality

	SUL_n78-n81
	Band combination of NR band n78 and band n81(SUL) for NR operation.

	DC_3-SUL_n78-n80
	LTE-NR DC between LTE Band 3, and NR bands n80 (SUL) and n78 including NR-LTE coexistence with UL sharing.


The definition of operating band can be inherited from LTE. In TS 38.101 and TS 38.104, there should be separate tables defining the band numbers in FR1 and FR2. This exploits the commonality within frequency ranges and reduces table size. For FR2, the table will only contain unpaired frequency ranges, assuming that there will be no FDD operation. To be consistent, all frequencies are defined in MHz.

For the first version of the spec, bands listed as part of the NR WID should be included. The new bands in Tables 4.1-3 and 4.1-4 are defined for NR.

Table 4.1-3: New NR bands in FR1.
	Band number
	UL
	DL
	Duplex mode

	n1
	1920 – 1980 MHz
	2110 – 2170 MHz
	FDD

	n2
	1850 – 1910 MHz
	1930 – 1990 MHz
	FDD

	n3
	1710 – 1785 MHz
	1805 – 1880 MHz
	FDD

	n5
	824 – 849 MHz
	869 – 894MHz
	FDD

	n7
	2500 – 2570 MHz
	2620 – 2690 MHz
	FDD

	n8
	880 – 915 MHz
	925 – 960 MHz
	FDD

	n20
	832 – 862 MHz
	791– 821MHz
	FDD

	n26
	814 – 849 MHz
	859 – 894MHz
	FDD

	n28
	703 – 748 MHz
	758 – 803 MHz
	FDD

	n38
	2570 – 2620 MHz
	2570 – 2620 MHz
	TDD

	n41
	2496 – 2690 MHz
	2496 – 2690 MHz
	TDD

	n50
	1432 – 1517 MHz
	1432 – 1517 MHz
	TDD

	n51
	1427 – 1432 MHz
	1427 – 1432 MHz
	TDD

	n66
	1710 – 1780 MHz
	2110 – 2200 MHz
	FDD

	n70
	1695 – 1710 MHz
	1995– 2020 MHz
	FDD

	n71
	663 – 698 MHz
	617 – 652 MHz
	FDD

	n74
	1427 –1470 MHz
	1475 – 1518 MHz
	FDD

	n75
	N/A
	1432 – 1517 MHz
	SDL

	n76
	N/A
	1427 – 1432 MHz
	SDL

	n77
	3.3 – 4.2 GHz
	3.3 – 4.2 GHz
	TDD

	n78
	3.3 – 3.8 GHz
	3.3 – 3.8 GHz
	TDD

	n79
	4.4 – 5.0 GHz
	4.4 – 5.0 GHz
	TDD

	n80
	1710 – 1785 MHz
	N/A
	SUL 

	n81
	880 – 915 MHz
	N/A
	SUL 

	n82
	832 – 862 MHz
	N/A
	SUL 

	n83
	703 – 748 MHz
	N/A
	SUL

	n84
	1920 – 1980 MHz
	N/A
	SUL

	n85
	2496 – 2690 MHz
	N/A
	SUL


Table 4.1-4: New NR bands in FR2.
	Band number
	UL
	DL
	Duplex mode

	n257
	26.5 –29.5 GHz
	26.5 –29.5 GHz
	TDD

	n258
	24.25 – 27.5 GHz
	24.25 – 27.5 GHz
	TDD

	n259
	N/A
	N/A
	TDD

	n260
	37–40 GHz
	37–40 GHz
	TDD


4.2
Channel bandwidth
NR channel bandwidths for FR1 and FR2 are shown in Table 4.2-1 and Table 4.2-2. The channel bandwidths are defined as both BS channel bandwidths and UE channel bandwidths except where indicated.
Table 4.2-1: NR channel bandwidth for FR1
	NR band / SCS / Channel bandwidth

	NR Band
	SCS

kHz
	5 MHz
	102,3  MHz
	153 MHz
	203 MHz
	253 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	n1
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	n2
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	n3
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n5
	15
	Yes
	Yes
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n7
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	n8
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n20
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n26
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	n28
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n38
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	n41
	15
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	
	Yes
	
	Yes

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	
	Yes
	
	Yes

	n50
	15
	Yes
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	Yes
	Yes
	
	Yes
	
	

	
	60
	
	
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	n51
	15
	Yes
	
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n66
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	Yes
	
	
	
	
	
	

	n70
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	

	n71
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n74
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	n75
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	n76
	15
	Yes
	
	
	
	
	
	
	
	
	
	
	
	

	
	30
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n77
	15
	
	Yes
	Yes
	Yes
	
	Yes1
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	Yes1
	Yes
	Yes
	Yes
	Yes1
	Yes
	Yes1
	Yes

	
	60
	
	Yes
	Yes
	Yes
	
	Yes1
	Yes
	Yes
	Yes
	Yes1
	Yes
	Yes1
	Yes

	n78
	15
	
	Yes
	Yes
	Yes
	
	Yes1
	Yes
	Yes
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	Yes1
	Yes
	Yes
	Yes
	Yes1
	Yes
	Yes1
	Yes

	
	60
	
	Yes
	Yes
	Yes
	
	Yes1
	Yes
	Yes
	Yes
	Yes1
	Yes
	Yes1
	Yes

	n79
	15
	
	
	
	
	
	
	Yes
	Yes
	
	
	
	
	

	
	30
	
	
	
	
	
	
	Yes
	Yes
	Yes
	
	Yes
	
	Yes

	
	60
	
	
	
	
	
	
	Yes
	Yes
	Yes
	
	Yes
	
	Yes

	n80
	15
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	

	n81
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n82
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n83
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	
	

	n84
	15
	Yes
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	30
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	
	60
	
	Yes
	Yes
	Yes
	
	
	
	
	
	
	
	
	

	NOTE 1:
The channel bandwidth is defined only as a BS channel bandwidth in these bands.

NOTE 2:
90% spectrum utilization may not be achieved for 30kHz SCS. 

NOTE 3:
90% spectrum utilization may not be achieved for 60kHz SCS.


Table 4.2-2: NR channel bandwidth for FR2
	NR band / SCS / Channel bandwidth

	NR Band
	SCS

kHz
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes

	n258
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes

	n260
	60
	Yes
	Yes
	Yes
	

	
	120
	Yes
	Yes
	Yes
	Yes


4.2.1
BS and UE channel bandwidth

----- Unchanged sections omitted -----
5.2
Transmit power
5.2.1

Power Class
The following NR UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth for non-CA configuration unless otherwise stated.
Table 5.2.1-1: NR UE power classes
	NR Operating band
	Class 2
	Class 3
	Comments

	n1
	
	23 dBm ± 2 dB
	LTE refarming band

	n2
	
	23 dBm ± 2 dB
	LTE refarming band

	n3
	
	23 dBm ± 2 dB
	LTE refarming band

	n5
	
	23 dBm ± 2 dB
	LTE refarming band

	n7
	
	23 dBm ± 2 dB
	LTE refarming band

	n8
	
	23 dBm ± 2 dB
	LTE refarming band

	n20
	
	23 dBm ± 2 dB
	LTE refarming band

	n26
	
	23 dBm ± 2 dB
	LTE refarming band

	n28
	
	23 dBm +2/-2.5 dB
	LTE refarming band

	n38
	
	23 dBm ± 2 dB
	LTE refarming band

	n41
	26 dBm +2/-3 dB
	23 dBm ± 2 dB
	LTE refarming band

	n50
	
	23 dBm ± 2 dB
	LTE refarming band

	n51
	
	23 dBm ± 2 dB
	LTE refarming band

	n66
	
	23 dBm ± 2 dB
	LTE refarming band

	n70
	
	23 dBm ± 2 dB
	LTE refarming band

	n71
	
	23 dBm +2/-2.5 dB
	LTE refarming band

	n74
	
	23 dBm ± 2 dB
	LTE refarming band

	n77
	
	23 dBm +2/-3 dB
	3.3 - 4.2 GHz

	n78
	
	23 dBm +2/-3 dB
	3.3 - 3.8 GHz

	n79
	
	23 dBm +2/-3 dB
	4.4 - 5 GHz

	n80
	
	TBD
	SUL 1710 - 1785 MHz

	n81
	
	TBD
	SUL 880 - 915 MHz

	n82
	
	TBD
	SUL 832 - 862 MHz

	n83
	
	TBD
	SUL 703 - 748 MHz

	NOTE: If the uplink/downlink configuration is 0 or 6, the requirements for power class 2 are not applicable, and the corresponding requirements for a power class 3 UE shall apply.


For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the maximum output power for any transmission bandwidth within the channel bandwidth is specified in Table 5.2.1-2.
Table 5.2.1-2: NR UE Power Class for UL-MIMO in closed loop spatial multiplexing scheme

	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	n1
	
	
	
	
	23
	+2/-3
	
	

	n2
	
	
	
	
	23
	+2/-31
	
	

	n3
	
	
	
	
	23
	+2/-31
	
	

	n5
	
	
	
	
	23
	+2/-3
	
	

	n7
	
	
	
	
	23
	+2/-31
	
	

	n8
	
	
	
	
	23
	+2/-31
	
	

	n20
	
	
	
	
	23
	+2/-31
	
	

	n26
	
	
	
	
	23
	+2/-31
	
	

	n28
	
	
	
	
	23
	+2/-3
	
	

	n38
	
	
	
	
	23
	+2/-3
	
	

	n41
	
	
	26
	+2/-31
	23
	+2/-31
	
	

	n50
	
	
	
	
	23
	+2/-3
	
	

	n51
	
	
	
	
	23
	+2/-3
	
	

	n66
	
	
	
	
	23
	+2/-3
	
	

	n70
	
	
	
	
	23
	+2/-3
	
	

	n71
	
	
	
	
	23
	+2/-3
	
	

	n74
	
	
	
	
	23
	+2/-3
	
	

	n77
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n78
	
	
	262
	+2/-3
	23
	+2/-3
	
	

	n79
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	NOTE 1:
1 refers to the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB
NOTE 2:
How to mandate Power Class 2 UE in certain regions is FFS.


If UE is configured for transmission on single-antenna port, the requirements in Table 5.2.1-1 apply.
5.2.2

MPR /A-MPR
Detailed structure of the subclause is TBD.

----- Unchanged sections omitted -----
6.2
Receiver Sensitivity

For below 6GHz, the REFSENS level can be calculated by the equation below: 

Sensitivity = -174dBm(kT) + 10*log(RX BW) + NF + SNR +IM – diversity gain
It is noted that the Rx BW is identical to the transmission bandwidth configuration, which is determined by the spectrum utilization. The RB values in the analysis of this contribution are based on the agreed SU for NR.
SNR in Nagoya meeting was tentatively agreed as -1dB, the tentative value is the same as that for LTE. However, SNR will be further evaluated by link level simulation. Actually, the SNR under AWGN channel has no difference for different SCS and the demodulation performance for DFT-s-OFDM and CP-OFDM is the same as well. Therefore, the same SNR will be used to calculate REFSENS for different SCS. 

The REFSENS for E-UTRA assumes that the receiver is equipped with two Rx port as a baseline. If 2Rx is considered, the diversity gain is 3dB and the Implementation Margin (IM) uses 2.5dB. In the following calculation, same assumptions are used for LTE refarming bands for NR.
The NF for the NR bands can reuse those for E-UTRA. For the three new NR bands, i.e. Bands n77~79, the agreed NR values are 10.5dB, 10dB and 10dB respectively.

The REFSENS values for 15kHz, 30kHz and 60kHz SCS are provided in Table 6.2-1 to Table 6.2-3. It is noted that the REFSENS values are subjected to changes due to the final determined SNR.

Table 6.2-1: Reference sensitivity QPSK PREFSENS for 15 kHz SCS
	Channel bandwidth

	Operating Band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz
	Duplex Mode

	
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	

	n1
	-100.0 
	-96.8 
	-95.0 
	-93.8 
	 
	
	 
	 
	 
	 
	 
	FDD

	n2
	[-98.0] 
	[-94.8] 
	[-93.0] 
	[-91.8] 
	 
	
	 
	 
	 
	 
	 
	FDD

	n3
	[-97.0 
	[-93.8] 
	[-92.0] 
	[-90.8] 
	[-89.7] 
	[-88.9]
	 
	 
	 
	 
	 
	FDD

	n5
	[-98.0] 
	[-94.8] 
	 
	 
	 
	
	 
	 
	 
	 
	 
	FDD

	n7
	-98.0 
	-94.8 
	-93.0 
	-91.8 
	 
	
	 
	 
	 
	 
	 
	FDD

	n8
	[-97.0 
	[-93.8] 
	 
	 
	 
	
	 
	 
	 
	 
	 
	FDD

	n20
	[-97.0 
	[-93.8] 
	[-91.0] 
	[-89.8] 
	 
	
	 
	 
	 
	 
	 
	FDD

	n26
	[-102.7]
	[-99.5]
	[-97.7]
	[-96.4]
	
	
	
	
	
	
	
	FDD

	n28
	[-98.5
	[-95.5]
	[-93.5] 
	[-90.8] 
	 
	
	 
	 
	 
	 
	 
	FDD

	n38
	-100.0 
	-96.8 
	-95.0 
	-93.8 
	 
	
	 
	 
	 
	 
	 
	TDD

	n41
	
	-94.8 
	-93.0 
	-91.8 
	 
	
	-88.6 
	-87.6 
	 
	 
	 
	TDD

	n50
	-100.0 
	-96.8 
	-95.0 
	-93.8 
	 
	
	 
	 
	 
	 
	 
	TDD

	n51
	-100.0 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	TDD

	n66
	-99.5 
	-96.3 
	-94.5 
	-93.3 
	 
	
	 
	 
	 
	 
	 
	FDD

	n70
	-100.0 
	-96.8 
	-95.0 
	-93.8 
	-92.7 
	
	 
	 
	 
	 
	 
	FDD

	n71
	[-97.2] 
	[-94.0] 
	[-91.8] 
	[-87.3] 
	 
	
	 
	 
	 
	 
	 
	FDD

	n74
	-99.5 
	-96.3 
	-94.5 
	-93.3 
	 
	
	 
	 
	 
	 
	 
	FDD

	n77
	
	-95.8
	-94.0
	-92.7
	
	
	-89.6
	-88.6
	
	
	
	

	n77(3.8-4.2GHz)
	
	-95.3 
	-93.5 
	-92.2 
	 
	
	-89.1 
	-88.1 
	 
	 
	 
	TDD

	n78
	
	-95.8 
	-94.0 
	-92.7 
	 
	
	-89.6 
	-88.6 
	 
	 
	 
	TDD

	n79
	 
	 
	 
	 
	 
	
	-89.6 
	-88.6 
	 
	 
	 
	TDD


Table 6.2-2: Reference sensitivity QPSK PREFSENS for 30 kHz SCS
	Channel bandwidth

	Operating Band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz
	Duplex Mode

	
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	

	n1
	-100.5 
	-97.1 
	-95.1 
	-94.0 
	 
	
	 
	 
	 
	 
	 
	FDD

	n2
	[-98.5] 
	[-95.1] 
	[-93.1] 
	[-92.0] 
	 
	
	 
	 
	 
	 
	 
	FDD

	n3
	[-97.5] 
	[-94.1] 
	[-92.1] 
	[-91.0] 
	[-89.8] 
	[-89]
	 
	 
	 
	 
	 
	FDD

	n5
	[-98.5] 
	[-95.1] 
	 
	 
	 
	
	 
	 
	 
	 
	 
	FDD

	n7
	-98.5 
	-95.1 
	-93.1 
	-92.0 
	 
	
	 
	 
	 
	 
	 
	FDD

	n8
	[-97.5] 
	[-94.1] 
	 
	 
	 
	
	 
	 
	 
	 
	 
	FDD

	n20
	[-97.5] 
	[-94.1] 
	[-91.1] 
	[-90.0] 
	 
	
	 
	 
	 
	 
	 
	FDD

	n26
	
	[-99.9]
	[-97.9]
	[-96.6]
	
	
	
	
	
	
	
	FDD

	n28
	[-99.0] 
	[-95.6] 
	[-93.6] 
	[-91.0] 
	 
	
	 
	 
	 
	 
	 
	FDD

	n38
	-100.5 
	-97.1 
	-95.1 
	-94.0 
	 
	
	 
	 
	 
	 
	 
	TDD

	n41
	
	-95.1 
	-93.1 
	-92.0 
	 
	
	-88.7 
	-87.7 
	-86.9 
	 
	 
	TDD

	n50
	-100.5 
	-97.1 
	-95.1 
	-94.0 
	 
	
	 
	 
	 
	 
	 
	TDD

	n51
	-100.5 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	TDD

	n66
	-100.0 
	-96.6 
	-94.6 
	-93.5 
	 
	
	 
	 
	 
	 
	 
	FDD

	n70
	-100.5 
	-97.1 
	-95.1 
	-94.0 
	-92.8 
	
	 
	 
	 
	 
	 
	FDD

	n71
	[-97.7] 
	[-94.3] 
	[-91.9] 
	[-87.5] 
	 
	
	 
	 
	 
	 
	 
	FDD

	n74
	-100.0 
	-96.6 
	-94.6 
	-93.5 
	 
	
	 
	 
	 
	 
	 
	FDD

	n77
	
	-96.1
	-94.1
	-92.9
	
	
	-89.7
	-88.7
	-87.9
	-86.6
	-85.6
	TDD

	n77 (3.8-4.2GHz)
	 
	-95.6 
	-93.6 
	-92.4 
	 
	
	-89.2 
	-88.2 
	-87.4 
	-86.1 
	-85.1 
	TDD

	n78
	 
	-96.1 
	-94.1 
	-92.9 
	 
	
	-89.7 
	-88.7 
	-87.9 
	-86.6 
	-856 
	TDD

	n79
	 
	 
	 
	 
	 
	
	-89.7 
	-88.7 
	-87.9 
	-86.6 
	-85.6 
	TDD


Table 6.2-3: Reference sensitivity QPSK PREFSENS for 60 kHz SCS
	Channel bandwidth

	Operating Band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz
	Duplex Mode

	
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	(dBm)
	

	n1
	 
	 
	-95.4 
	-94.2 
	 
	
	 
	 
	 
	 
	 
	FDD

	n2
	 
	 
	[-93.4] 
	[-92.2] 
	 
	
	 
	 
	 
	 
	 
	FDD

	n3
	 
	 
	[-92.4] 
	[-91.2] 
	[-90.0] 
	[-89.1]
	 
	 
	 
	 
	 
	FDD

	n5
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	FDD

	n7
	 
	 
	-93.4 
	-92.2 
	 
	
	 
	 
	 
	 
	 
	FDD

	n8
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	FDD

	n20
	 
	 
	[-91.4] 
	[-90.2] 
	 
	
	 
	 
	 
	 
	 
	FDD

	n26
	
	[-100.3]
	[-98.2]
	[-96.9]
	
	
	
	
	
	
	
	FDD

	n28
	 
	 
	[-93.9] 
	[-91.2] 
	 
	
	 
	 
	 
	 
	 
	FDD

	n38
	 
	 
	-95.4 
	-94.2 
	 
	
	 
	 
	 
	 
	 
	TDD

	n41
	 
	-95.5 
	-93.4 
	-92.2 
	 
	
	-88.9 
	-87.8 
	-87.1 
	 
	 
	TDD

	n50
	 
	 
	-95.4 
	-94.2 
	 
	
	 
	 
	 
	 
	 
	TDD

	n51
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	TDD

	n66
	 
	 
	-94.9 
	-93.7 
	 
	
	 
	 
	 
	 
	 
	FDD

	n70
	 
	 
	-95.4 
	-94.2 
	-93.0 
	
	 
	 
	 
	 
	 
	FDD

	n71
	 
	 
	[-92.2] 
	[-87.7] 
	 
	
	 
	 
	 
	 
	 
	FDD

	n74
	 
	 
	-94.9 
	-93.7 
	 
	
	 
	 
	 
	 
	 
	FDD

	n77
	
	-96.5
	-94.4
	-93.1
	
	
	-89.9
	-88.8
	-88.0
	-86.7
	-85.7
	TDD

	n77 (3.8-4.2GHz)
	 
	-96 
	-93.9 
	-92.6 
	 
	
	-89.4 
	-88.3 
	-87.5 
	-86.2 
	-85.2 
	TDD

	n78
	 
	-96.5 
	-94.4 
	-93.1 
	 
	
	-89.9 
	-88.8 
	-88.0 
	-86.7 
	-85.7 
	TDD

	n79
	 
	 
	 
	 
	 
	
	-89.9 
	-88.8 
	-88.0 
	-86.7 
	-85.7 
	TDD


When we define the REFSENS for these values for E-UTRA, due to the close frequency range between UL and DL, REFSENS for some CBWs are relaxed, i.e. 1 dB relaxation for 15MHz and 20MHz CBW for Band 20, 1.5dB relaxation for 20MHz CBW for Band 28, and 0.4dB relaxation for 15MHz and 3.7dB for 20MHz for Band 71. 

As SU for NR is increased compared to that of E-UTRA, the relaxation for these bands may need to be further enlarged. Currently, the same relaxation values are tentatively used for these NR bands, thus the values are put in brackets in the tables. 

The other aspect needs to be considered for REFSENS is the uplink configuration. For NR bands, the similar constrains on the UL RB allocation as those for E-UTRA can be considered as well, however, the new SU shall be considered in determine the uplink configurations. Some principles are considered to derive the UL RB allocation in Table 6.2-4:

1.
The full RB allocation for counterpart E-UTRA CBW will be extended for NR based on new SU

2.
For the CBW with RB allocation constraints but without REFSENS relaxation, the RBs will be adjusted based on NR SU, e.g. for E-UTRA Band 3, 50 RB is utilized for 15MHz CBW, thus the RB will be adjusted to 52RB for NR Band n3 for the same CBW.

3.
For the E-UTRA band with REFSENS relaxation for some CBWs, the same RB allocations for 15kHz SCS will be kept for the counterpart NR band.

4.
For 30kHz and 60kHz SCS, if full RB allocation cannot be supported for the CBW, the floor value most close to the transmission BW configuration of 15kHz SCS will be adopted. 

Table 6.2-4 gives the uplink configuration for NR REFSENS for the proposed NR bands.
Table 6.2-4: Uplink configuration for NR reference sensitivity
	NR Band / Channel bandwidth / NRB / Duplex mode

	Operating Band
	SCS
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	80 MHz
	100 MHz
	Duplex Mode

	
	(kHz)
	(NRB)
	(NRB)
	(NRB)
	(NRB)
	(NRB)
	(NRB)
	(NRB)
	(NRB)
	(NRB)
	(NRB)
	(NRB)
	

	n1
	15
	25
	52
	79
	106
	
	
	
	
	
	
	
	FDD

	
	30
	11
	24
	38
	51
	
	
	
	
	
	
	
	

	
	60
	
	
	18
	24
	
	
	
	
	
	
	
	

	n2
	15
	25
	52
	521
	521
	
	
	
	
	
	
	
	FDD

	
	30
	11
	24
	241
	241
	
	
	
	
	
	
	
	

	
	60
	
	
	111
	111
	
	
	
	
	
	
	
	

	n3
	15
	25
	52
	521
	521
	521
	521
	
	
	
	
	
	FDD

	
	30
	11
	24
	241
	241
	241
	241
	
	
	
	
	
	

	
	60
	
	
	111
	111
	111
	111
	
	
	
	
	
	

	n5
	15
	25
	251
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	11
	111
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n7
	15
	25
	52
	79
	791
	
	
	
	
	
	
	
	FDD

	
	30
	11
	24
	38
	381
	
	
	
	
	
	
	
	

	
	60
	
	
	18
	181
	
	
	
	
	
	
	
	

	n8
	15
	25
	251
	
	
	
	
	
	
	
	
	
	FDD

	
	30
	11
	111
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n20
	15
	25
	201
	202
	202
	
	
	
	
	
	
	
	FDD

	
	30
	11
	101
	102
	102
	
	
	
	
	
	
	
	

	
	60
	
	
	52
	52
	
	
	
	
	
	
	
	

	n26
	15
	25
	251
	251
	251
	
	
	
	
	
	
	
	FDD

	
	30
	
	111
	111
	111
	
	
	
	
	
	
	
	

	
	60
	
	51
	51
	51
	
	
	
	
	
	
	
	

	n28
	15
	25
	251
	251
	251
	
	
	
	
	
	
	
	FDD

	
	30
	11
	111
	111
	111
	
	
	
	
	
	
	
	

	
	60
	
	
	51
	51
	
	
	
	
	
	
	
	

	n38
	15
	25
	50
	75
	100
	
	
	
	
	
	
	
	TDD

	
	30
	11
	24
	38
	51
	
	
	
	
	
	
	
	

	
	60
	
	
	18
	24
	
	
	
	
	
	
	
	

	n41
	15
	
	50
	75
	100
	
	
	216
	270
	
	
	
	TDD

	
	30
	
	24
	38
	51
	
	
	106
	133
	162
	
	
	

	
	60
	
	11
	18
	24
	
	
	
	
	
	
	
	

	n50
	15
	25
	50
	75
	100
	
	
	
	
	
	
	
	TDD

	
	30
	11
	24
	38
	51
	
	
	
	
	
	
	
	

	
	60
	
	
	18
	24
	
	
	
	
	
	
	
	

	n51
	15
	25
	
	
	
	
	
	
	
	
	
	
	TDD

	
	30
	11
	
	
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	
	

	n66
	15
	25
	50
	75
	100
	
	
	
	
	
	
	
	FDD

	
	30
	11
	24
	38
	51
	
	
	
	
	
	
	
	

	
	60
	
	
	18
	24
	
	
	
	
	
	
	
	

	n70
	15
	25
	50
	75
	100
	133
	
	
	
	
	
	
	FDD

	
	30
	11
	24
	38
	51
	65
	
	
	
	
	
	
	

	
	60
	
	
	18
	24
	31
	
	
	
	
	
	
	

	n71
	15
	25
	251
	201
	201
	
	
	
	
	
	
	
	FDD

	
	30
	11
	111
	101
	101
	
	
	
	
	
	
	
	

	
	60
	
	
	51
	51
	
	
	
	
	
	
	
	

	n74
	15
	25
	251
	251
	251
	
	
	
	
	
	
	
	FDD

	
	30
	11
	111
	111
	111
	
	
	
	
	
	
	
	

	
	60
	
	
	51
	51
	
	
	
	
	
	
	
	

	n77
	15
	25
	50
	75
	100
	
	
	216
	270
	
	
	
	TDD

	
	30
	
	24
	38
	51
	
	
	106
	133
	162
	217
	273
	

	
	60
	
	11
	18
	24
	
	
	51
	65
	79
	107
	135
	

	n78
	15
	25
	50
	75
	100
	
	
	216
	270
	
	
	
	TDD

	
	30
	
	24
	38
	51
	
	
	106
	133
	162
	217
	273
	

	
	60
	
	11
	18
	24
	
	
	51
	65
	79
	107
	135
	

	n79
	15
	
	
	
	
	
	
	216
	270
	
	
	
	TDD

	
	30
	
	
	
	
	
	
	106
	133
	162
	217
	273
	

	
	60
	
	
	
	
	
	
	51
	65
	79
	107
	135
	

	NOTE 1: 1 refers to the 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.

NOTE 2: 2 refers to Band 20; for 15kHz SCS, in the case of 15MHz channel bandwidth, the UL resource blocks shall be located at RBstart 11 and in the case of 20MHz channel bandwidth, the UL resource blocks shall be located at RBstart 16; for 30kHz SCS, in the case of 15MHz channel bandwidth, the UL resource blocks shall be located at RBstart 6 and in the case of 20MHz channel bandwidth, the UL resource blocks shall be located at RBstart 8; for 60kHz SCS, in the case of 15MHz channel bandwidth, the UL resource blocks shall be located at RBstart 3 and in the case of 20MHz channel bandwidth, the UL resource blocks shall be located at RBstart 4;


6.2.1

MSD (Maximum sensitivity reduction)
Detailed structure of the subclause is TBD.

----- Unchanged sections omitted -----
