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1.	Introduction
[bookmark: _Hlk67504958]The work item for extending current NR operation to 71 GHz was approved at TSG RAN#91-e [1]. One of the objectives of this work item is to define BS RF core requirements for the band(s) in the frequency range between 52.6GHz and 71GHz. BS transmitter requirements for extending current NR operation to 71 GHz were further discussed at TSG RAN4#100-e and a way forward was approved [2].
This contribution provides further proposals on BS transmitter requirements for extending current NR operation to 71 GHz according to [2] and the findings in the corresponding study item as recorded in TR 38.808 [3].

2.	Discussion
2.1	General
The following point was agreed in [4]:
· The radiated transmitter characteristics requirements applying to the BS type 2-O should be considered for NR operation in 52.6 – 71 GHz range as the starting point for discussion.
· Final requirement values need further consideration.
[bookmark: _Hlk71232275]Therefore, the following discussion will consider the radiated transmitter characteristics requirements applying to the BS type 2-O as a starting point for NR operation in 52.6 – 71 GHz range.

2.2	Radiated transmit power
The following point was agreed in [2]:
· [bookmark: _Hlk85212817]Re-use both current ([3.4] dB in normal conditions and [4.5] dB in extreme conditions) EIRP and [3] dB TRP accuracy requirements from FR2-1 to FR2-2 and re-use [6%] limit to allow [two] EIRP values to be declared.
BS operating in 52.6 – 71 GHz is expected to have similar beamforming performance as BS operating in FR2, thus the current FR2 BS EIRP accuracy and 6% breakpoint for fractional bandwidth should be applicable for NR operation in 52.6 – 71 GHz range, as no technical reason has been presented why a different declaration is required.
Proposal 1: Re-use both current (3.4 dB in normal conditions and 4.5 dB in extreme conditions) EIRP and 3 dB TRP accuracy requirements from FR2-1 to FR2-2 and re-use 6% limit to allow two EIRP values to be declared.

2.3	Transmit ON/OFF power
The following point was agreed in [2]:
· The current FR2 BS [3] µs transient period should be applicable for NR operation in 52.6 – 71 GHz range.
The transient period for BS operating in 52.6 – 71 GHz range should be considered together with the target transmit OFF power to ensure implementation feasibility, as well as the transient period for UE operating in 52.6 – 71 GHz range, to ensure that any improvement at the BS side (compared to current requirements in FR2) will enhance system performance metrics like coverage and latency which depends on transient period for both BS and UE. It was agreed at TSG RAN4#99-e [5] to reuse FR2 BS transmit OFF power requirement for NR operation in 52.6 – 71 GHz range, and it was agreed at TSG RAN4#100-e [6] to reuse FR2-1 UE 5usec for all ON/OFF and OFF/ON for 480KHz and 960KHz SCS, thus the current FR2 BS transient period should be applicable for NR operation in 52.6 – 71 GHz range.
Proposal 2: The current FR2 BS 3 µs transient period should be applicable for NR operation in 52.6 – 71 GHz range.

2.4	Transmit signal quality
The following points were agreed in [2]:
· EVM-% from FR2-1 can be re-used for QPSK, 16QAM and 64 QAM.
· [50%] EVM window length is used as starting point.
· PT-RS for EVM is discussed after RAN1 decision on PT-RS configurations.
· Continue discussion on limiting EVM measurement time in next meeting.
· Continue discussion on TAE requirements in next meeting.
The EVM window length for BS type 2-O is defined as 50% of the normal CP length in TS 38-141-2 [7]. The same ratio should be used for NR operation in 52.6 – 71 GHz range as there is technical reason has been presented why a different window length is required.
Proposal 3: The EVM window length for NR operation in 52.6 – 71 GHz range should be defined as 50% of the normal CP length.
For EVM measurement time for NR operation in 52.6 – 71 GHz range, it is proposed in [8] to either: 1) limit the number of slots over which the EVM has to be averaged to 80 slots, or 2) limit the measurement interval to 1ms explicitly for FR2-2. We support the principle for EVM measurement time reduction, but we propose to also consider other options, e.g., could limit the number of samples (varying according to SCS) instead of number of slots (which result in different number of samples for different SCSs) over which the EVM has to be averaged.
Proposal 4: Also consider other options to reduce EVM measurement time for NR operation in 52.6 – 71 GHz range, e.g., limit the number of samples over which the EVM has to be averaged.
[bookmark: _Hlk78539062][bookmark: _Hlk78539357]The MIMO time alignment error requirement for BS type 1-O and BS type 2-O is the same (65 ns), thus it should also be applicable for NR operation in 52.6 – 71 GHz range. On the other hand, the CA time alignment error requirements for BS type 2-O are shorter than those for BS type 1-O considering the shorter symbol duration with the larger SCS and the target cell sizes in these frequency ranges. Similarly, shorter CA time alignment error requirements (than that for BS type 2-O) may be considered for NR operation in 52.6 – 71 GHz range with larger SCS (than that for BS type 2-O).
Proposal 5: The MIMO time alignment error requirement for BS type 1-O and BS type 2-O should be applicable for NR operation in 52.6 – 71 GHz range. Moreover, shorter CA time alignment error requirements (than that for BS type 2-O) may be considered for NR operation in 52.6 – 71 GHz range with larger SCS (than that for BS type 2-O).

2.5	Unwanted emissions
The following points were agreed in [2]:
· For OBUE, further discuss opportunities to re-use or adapt either ETSI BRAN or FR2-1 OBUE requirements to be used for FR2-2 in next meeting.
· For ACLR, consider TR 38.803 requirements to be used for FR2-2, unless new simulation results show notable impact on the required ACIR comparing to the current ones in TR 38.803.
· Continue discussion and down-selection of the following options in next meeting.
· Option 1: Use FR2 approach with necessary adaptations on step size for spurious emissions.
· Option 2: Use ETSI EN 303 722 and/or 303 753 for spurious emissions.
The unwanted emissions for licensed operation should be aligned with regulatory requirements in the regions and can be further discussed when related regulatory requirements become available in the regions. On the other hand, ETSI EN 303 722 v1.1.0 [9] has been approved at TC BRAN#110 and EN approval procedure has started, thus the out-of-band emissions (shown in figure 1 below) and unwanted emissions in the spurious domain (shown in table 1 below) specified in it can be considered for unlicensed NR operation in 52.6 – 71 GHz range at least in Europe.

[image: ]
Figure 1: Transmit Mask in ETSI EN 303 722 v1.1.0

Table 1: Transmitter unwanted emissions in the spurious domain in ETSI EN 303 722 v1.1.0
	Frequency range
	Emission Limit
ERP (≤ 1 GHz)
EIRP (> 1 GHz)
	Measurement Bandwidth

	30 MHz to 47 MHz
	-36 dBm
	100 kHz

	47 MHz to 74 MHz
	-54 dBm
	100 kHz

	74 MHz to 87,5 MHz
	-36 dBm
	100 kHz

	87,5 MHz to 118 MHz
	-54 dBm
	100 kHz

	118 MHz to 174 MHz
	-36 dBm
	100 kHz

	174 MHz to 230 MHz
	-54 dBm
	100 kHz

	230 MHz to 470 MHz
	-36 dBm
	100 kHz

	470 MHz to 694 MHz
	-54 dBm
	100 kHz

	694 MHz to 1 GHz
	-36 dBm
	100 kHz

	1 GHz to FL GHz
	-30 dBm
	1 MHz

	FH GHz to 142 GHz
	-30 dBm
	1 MHz



Note that for the out-of-band emissions, the relative limits provided in figure 1, where the x-axis is the ratio of frequency (F) to declared nominal channel BandWidth (BW), or an absolute level of -30 dBm within a 1 MHz bandwidth, whichever is greater, shall apply. For the unwanted emissions in the spurious domain in table 1, the lower boundary between the spurious domain and the out-of-band domain shall be at a frequency FL:
FL = min (57 GHz; fC - min(2,5 × nominal channel BW, 1,5 × nominal channel BW + 500 MHz))
and the upper boundary between the spurious domain and the out-of-band domain shall be at a frequency FH:
· FH = max (71 GHz; fC + min(2,5 × nominal channel BW, 1,5 × nominal channel BW + 500 MHz))
where fC is the nominal centre frequency of the transmission.
While ETSI EN 303 722 covers fixed network radio equipment, ETSI EN 303 753 [10] is also being developed to cover both mobile and fixed equipment and therefore being also suited for NR operation. While ETSI EN 303 753 is still in draft phase, one major agreement different from ETSI EN 303 722 is that for output power also TRP is considered in addition to EIRP. Therefore, progress of ETSI EN 303 753 can also be followed and considered during the work item as an alternative for ETSI EN 303 722.
It should be noted that while co-existence studies result in approximately 24 dB BS ACLR, the ETSI EN 303 722 mask extends down to -30 dBr. The behaviour is opposite of BS mask defined so far, as earlier the average PSD required to meet ACLR requirement has been more stringent to meet than emission mask, which has allowed higher narrowband emissions as long as the total emission power is within the limits of ACLR. 
Furthermore, the -30 dBr requirement results in very low absolute emission levels, given that EIRP is limited for unlicensed operation. As it has been generally identified in ETSI BRAN, that coexistence even on the same channel can work only having beamforming as coexistence method, RAN4 should further consider also the possibility to limit the mask bottoming down at -22 dBr, as was proposed in previous meeting.
As 3GPP is developing a global standard, relying too stringently on European local requirements may not be necessary. We also suggest that RAN4 carefully considers whether EIRP or TRP is used as emission metric for 3GPP requirements.
Proposal 6: The unwanted emissions for licensed operation can be further discussed when related regulatory requirements become available in the regions.
Proposal 7: The out-of-band emissions and unwanted emissions in the spurious domain specified in ETSI EN 303 722 and/or ETSI EN 303 753 can be considered for unlicensed NR operation in 52.6 – 71 GHz range at least in Europe.
Proposal 8: RAN4 to consider further whether TRP should be used as emission metric and whether the relative mask should be limited to bottom down at -22 dBr.
The ACLR and ACS values in the NR study item (as recorded in TR 38.803 [11]) were obtained from the coexistence studies at 30G Hz, 50 GHz, and 70 GHz. Simulation results in [12] show there is no technical justification to relax the required ACIR values comparing to the current ones in TR 38.803 at 70 GHz carrier frequency, thus the results in TR 38.803 can be reused to decide the required ACLR and ACS values for NR operation in 52.6 – 71 GHz range, and the proposed ACIR values in TR 38.803 at 70 GHz carrier frequency can be reused as the required ACIR values for extending current NR operation to 71 GHz.
Proposal 9: The proposed ACIR values in TR 38.803 at 70 GHz carrier frequency can be reused as the required ACIR values for extending current NR operation to 71 GHz.

3.	Conclusion
This contribution has provided further proposals on BS transmitter requirements for extending current NR operation to 71 GHz according to the approved way forward and the findings in the corresponding study item as recorded in TR 38.808. They are summarized as follows.
Proposal 1: Re-use both current (3.4 dB in normal conditions and 4.5 dB in extreme conditions) EIRP and 3 dB TRP accuracy requirements from FR2-1 to FR2-2 and re-use 6% limit to allow two EIRP values to be declared.
Proposal 2: The current FR2 BS 3 µs transient period should be applicable for NR operation in 52.6 – 71 GHz range.
Proposal 3: The EVM window length for NR operation in 52.6 – 71 GHz range should be defined as 50% of the normal CP length.
Proposal 4: Also consider other options to reduce EVM measurement time for NR operation in 52.6 – 71 GHz range, e.g., limit the number of samples over which the EVM has to be averaged.
Proposal 5: The MIMO time alignment error requirement for BS type 1-O and BS type 2-O should be applicable for NR operation in 52.6 – 71 GHz range. Moreover, shorter CA time alignment error requirements (than that for BS type 2-O) may be considered for NR operation in 52.6 – 71 GHz range with larger SCS (than that for BS type 2-O).
Proposal 6: The unwanted emissions for licensed operation can be further discussed when related regulatory requirements become available in the regions.
Proposal 7: The out-of-band emissions and unwanted emissions in the spurious domain specified in ETSI EN 303 722 and/or ETSI EN 303 753 can be considered for unlicensed NR operation in 52.6 – 71 GHz range at least in Europe.
Proposal 8: RAN4 to consider further whether TRP should be used as emission metric and whether the relative mask should be limited to bottom down at -22 dBr.
Proposal 9: The proposed ACIR values in TR 38.803 at 70 GHz carrier frequency can be reused as the required ACIR values for extending current NR operation to 71 GHz.
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