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1. Introduction
In RAN#90-e, the revised WID on extending current NR operation to 71GHz was approved. The main objectives for RAN4 in revised WID [1] are shown as follows:
	· Core specifications for UE, gNB and RRM requirements [RAN4]:
· Specify new band(s) for the frequency range from 52.6GHz-71GHz. The band(s) definition should include UL/DL operation and excludes ITS spectrum in this frequency range.
· Specify gNB and UE RF core requirements for the band(s) in the above frequency range, including a limited set of example band combinations (see Note 1). 
· Specify RRM/RLM/BM core requirements.


In this contribution, we provide our views on BS TX RF requirements for 52.6-71GHz for licensed operation.

2. Discussion
EIRP accuracy and TRP accuracy
The factors which influence EIRP and TRP accuracy are but not limited to the following:
1) Transceiver unit accuracy;
2) Array accuracy, including sub-array gain accuracy, mismatch errors and insertion loss variations; 
3) Steer accuracy, including phase shift accuracy among transceiver units, and phase shifter accuracy.
Generally, the transceiver unit, array, and phase shifter are designed based on centre frequency and fractional bandwidth (FBW) of operating band. Fractional bandwidth is important factor affecting transceiver unit accuracy, array accuracy and steer accuracy. For FR2, the maximum fractional bandwidth of operating band in FR2 is ~ 6% listed as below table. When fractional bandwidth of operating band is less than 6%, the EIRP accuracy (±3.4dB) and the TRP accuracy (±3dB) is required.  
	NR operating band
	Uplink (UL) and Downlink (DL) operating band
BS transmit/receive
UE transmit/receive
FUL,low   –  FUL,high
FDL,low   –  FDL,high
	Duplex mode
	Fractional bandwidth

	n257
	26500 MHz – 29500 MHz
	TDD
	5.4%

	n258
	24250 MHz – 27500 MHz
	TDD
	6.3%

	n259
	39500 MHz – 43500 MHz
	TDD
	4.8%

	n260
	37000 MHz – 40000 MHz
	TDD
	3.9%

	n261
	27500 MHz – 28350 MHz
	TDD
	1.5%


For 52.6-71GHz, if fractional bandwidth of operating band in 52.6-71GHz is less than 6%, the EIRP accuracy (±3.4dB) and the TRP accuracy (±3dB) for FR2 can be reused for 52.6-71GHz.
Observation 1: If fractional bandwidth of operating band in 52.6-71GHz is less than 6%, the EIRP accuracy (±3.4dB) and the TRP accuracy (±3dB) for FR2 can be reused for 52.6-71GHz.

OTA total power dynamic range


The OTA total power dynamic range for 52.6 -71 GHz needs to be derived when numerology/CBW is decided. The OTA total power dynamic range (dB) can be derived by   , where  is transmission bandwidth configuration for supported numerology/CBW in 52.6 -71 GHz.


Observation 2: To derive OTA total power dynamic range (dB) by   , where  is transmission bandwidth configuration for supported numerology/CBW in 52.6 -71 GHz.

OTA transmit OFF power
For FR2, the OFF power -36 dBm/MHz for FR2 was calculated using the following equation 1 on basis of the inter site interference propagation case with 128 transceivers, 28GHz typical frequency, and minimum path loss with 100m distance etc. 

                                       (Equation 1)


For 52.6-71 GHz, we can assume except NF and typical frequency, other parameters of inter site interference propagation case can keep.  The typical frequency of 52.6-71 GHz is 60GHz, so the path loss  of 60GHz is increased by ~6.6dB relative to 28GHz. Meanwhile the NF of 60GHz is increased by ~ 3dB relative to 28GHz. So  for 60 GHz is increased by ~9.6dB relative to 28GHz. So the OFF power -36 dBm/MHz for FR2 can be reused for 52.6-71 GHz.
Observation 3: To take the OFF power -36 dBm/MHz for 52.6 -71GHz.


OTA transient period
For 52.6-71GHz, For BS, transient period locates at guard period (GP) slots thus impacts the valid guard period to cover the DL signal interference to UL signal. Valid GP is related to coverage. When the same coverage is the deployment target, the valid GP should be kept the same time length. Table 2.1-1 shows some examples when transient period performance is different and the coverage target is the same as the current FR2 120 kHz SCS and 1 symbol GP length.
Table 2.2-1:  GP overhead for 3us, 2us and 1us transient period
	SCS
	Nomal CP symbol length (us)(small CP)
	Transient period (us)
	Transient period/symbol length
	GP length (number of OFDM symbol) for the same coverage

	120kHz
	8.92
	3
	0.3
	1

	480kHz
	2.23
	3
	1.3
	5

	960kHz
	1.11
	3
	2.7
	9

	480kHz
	2.23
	2
	0.9
	3

	960kHz
	1.15
	2
	1.8
	6

	480kHz
	2.23
	1
	0.4
	2

	960kHz
	1.11
	1
	0.9
	3



From the above table, if the transient period requirement for 480/960 kHz SCS is still 3us as current FR2, the GP overhead is too large, especially in shorter periodicity (ms) for dl-UL-TransmissionPeriodicity. 1 us transient period can decrease the GP overhead largely but the implementation efforts may be too much. Therefore, 2 us can be considered as a candidate in the future discussion.
Observation 4: 2 us can be considered as the transient period requirement as the trade-off of the system performance and implementation efforts.

OTA Frequency error
We consider that the frequency error for FR2 is reused for 52.6-71GHz is sufficient.
Observation 5: Frequency error requirement can be reused from FR2.


OTA EVM
Although the phase noise impairment in 52.6 -71GHz has a great influence on the higher modulation order at 120 kHz, 480 kHz, and 960 kHz SCS, but ICI algorithm can overcome the PN influence and improve performance. So the EVM requirement with supported modulation order for FR2 can be reused. Meanwhile EVM window length is varied with SCS, so need to define EVM window length for supported SCS for 52.6-71GHz.
Observation 6: EVM requirement can be reused from FR2, and need to define EVM window length for supported SCS for 52.6-71GHz.


OTA occupied bandwidth
We consider that the OTA occupied bandwidth for FR2 is reused for 51.6 -71GHz is sufficient.
Observation 7: OTA occupied bandwidth can be reused from FR2.


OTA ACLR
For 52.6-71GHz, the ACLR and CACLR requirement depends on the required ACLR for co-existence by co-existence simulation. So need to decide the required ACLR for co-existence by co-existence simulation. 
Proposal 1: To decide the required ACLR for co-existence for 52.6 – 71GHz by co-existence simulation. 


OTA out-of-band emission
The OBUE limits are related to the frequency range. For 52.6 – 71GHz, OBUE limits depend on the required ACLR for co-existence by co-existence simulation. For licensed operation, the shape of FR2 unwanted emission mask need to be adjusted for 52.6 – 71GHz according to required ACLR for co-existence by co-existence simulation for 52.6 – 71GHz.
Observation 8: For licensed operation, OBUE limits need to be adjusted for 52.6 – 71GHz.


3. Conclusion
This contribution provides analysis on BS TX RF requirements for 52.6-71GHz for licensed operation. The following proposals and observations are concluded as follows:
Observation 1: If fractional bandwidth of operating band in 52.6-71GHz is less than 6%, the EIRP accuracy (±3.4dB) and the TRP accuracy (±3dB) for FR2 can be reused for 52.6-71GHz.


Observation 2: To derive OTA total power dynamic range (dB) by   , where  is transmission bandwidth configuration for supported numerology/CBW in 52.6 -71 GHz.

Observation 3: To take the OFF power -36 dBm/MHz for 52.6 -71GHz.
Observation 4: 2 us can be considered as the transient period requirement as the trade-off of the system performance and implementation efforts.
Observation 5: Frequency error requirement can be reused from FR2.
Observation 6: EVM requirement can be reused from FR2, and need to define EVM window length for supported SCS for 52.6-71GHz.
Observation 7: OTA occupied bandwidth can be reused from FR2.
Proposal 1: To decide the required ACLR for co-existence for 52.6 – 71GHz by co-existence simulation. 
[bookmark: _GoBack]Observation 8: For licensed operation, OBUE limits need to be adjusted for 52.6 – 71GHz.
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