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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 discussed at TSG RAN4#98-bis-e and a WF was approved [2].
This contribution provides further proposals on BS transmitter requirements for extending current NR operation to 71 GHz according to the approved WF and the findings in the corresponding study item as recorded in TR 38.808 [3].

2.	Discussion
2.1	General
It was agreed in [2]:
· 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
It was agreed in [2]:
· The BS output power for NR operation in 52.6 – 71 GHz range is declared by the manufacturer. Additional regional requirements can be added to specification to align with regulatory requirements.
· Consider further detailed output power accuracy values (EIRP and TRP), taking into account also whether and/or how fractional bandwidth is applied.
Currently, it is specified in TS 38.104 [4] that two rated carrier EIRP may be declared by manufacturer for operating bands where the supported fractional bandwidth (FBW) is larger than 6%. This allowance can also be applied to NR operation in 52.6 – 71 GHz range.
Proposal 1: Two rated carrier EIRP may be declared by manufacturer for operating bands in 52.6 – 71 GHz range where the supported fractional bandwidth (FBW) is larger than 6%.

2.3	BS output power
[bookmark: _Hlk71208953]From implementation complexity viewpoint, it is not clear that two rate carrier TRP declarations are necessary depending on the supported fractional bandwidth. Whether to allow two rated carrier TRP declarations depending on the supported fractional bandwidth could be separately considered for each operating band or band combination in 52.6 – 71 GHz range, based on technical justification of implementation complexity.
Proposal 2: Whether to allow two rated carrier TRP declarations depending on the supported fractional bandwidth could be separately considered for each operating band or band combination in 52.6 – 71 GHz range, based on technical justification of implementation complexity.
2.4	Output power dynamics
It was agreed in [2]:
· Total power dynamic range requirement based on 10*log10(Nrb), similar to current FR2, can be applied to 52.6-71 GHz.
· Details especially on wide channel bandwidths with large SCS and applicability on licensed vs. unlicensed bands need to be further clarified.
Since the maximum number of resource blocks for NR operation in 52.6 – 71 GHz range is 275 [3], which is close to the current 273 in FR2, and BS operating in 52.6 – 71 GHz is expected to have similar capability as BS operating in FR2, thus the total power dynamic range requirement for NR operation in 52.6 – 71 GHz range should be based on 10*log10(Nrb) for all specified channel bandwidth and SCS combinations.
Proposal 3: The total power dynamic range requirement for NR operation in 52.6 – 71 GHz range should be based on 10*log10(Nrb) for all specified channel bandwidth and SCS combinations.

2.5	Transmit ON/OFF power
It was agreed in [2]:
· Final evaluation of transient times has to consider not only the general ON/OFF mask at start and end slot, for TDD DL/UL boundaries, used in GP timing, but also other use cases related to UE UL, like SRS time mask and PUSCH-PUCCH and SRS time mask. The cases of SRS time mask and PUSCH-PUCCH and SRS time mask have to be investigated in UE RF session.
· Further evaluate Tx Off power, considering also whether existing FR2 requirement -36 dBm/MHz can be valid.
The transmit OFF power for BS type 2-O is specified based on calculation with a suitable set of operation parameters at 28 GHz carrier frequency (as recorded in TR 38.817-02 [5]). Similar calculation should be used to decide the transmit OFF power level 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.
Proposal 4: The transmit OFF power for NR operation in 52.6 – 71 GHz range should be calculated with a suitable set of operation parameters at this frequency range.
Proposal 5: The transient period for BS operating in 52.6 – 71 GHz range should be considered together with the target transmit OFF power, as well as the transient period for UE operating in 52.6 – 71 GHz range.

2.6	Transmit signal quality
It was agreed in [2]:
· Re-use frequency error requirements from current FR2.
· New EVM window length is defined for new SCS.
· Further evaluate EVM requirements in 52.6 – 71 GHz range.
· Modulations up to 64 QAM are supported.
· Further evaluate TAE (MIMO, CA cases), considering also impact of UE RF architecture for CA related TAE, if applicable.
The EVM requirements for BS type 1-O and BS type 2-O are the same, thus they should be applicable for NR operation in 52.6 – 71 GHz range. Moreover, the EVM window length for BS type 2-O is defined as 50% of the normal CP length in TS 38-141-2 [6]. The same ratio can be used for NR operation in 52.6 – 71 GHz range.
The MIMO time alignment error requirement for BS type 1-O and BS type 2-O is the same (65ns), 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, the CA time alignment error requirements for NR operation in 52.6 – 71 GHz range should be shorter than that for BS type 2-O with the same considerations.
Proposal 6: The EVM requirements for BS type 2-O should be applicable for NR operation in 52.6 – 71 GHz range. Moreover, the EVM window length for NR operation in 52.6 – 71 GHz range should be defined as 50% of the normal CP length.
Proposal 7: 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, the CA time alignment error requirements for NR operation in 52.6 – 71 GHz range should be shorter than that for BS type 2-O considering the shorter symbol duration with the larger SCS and the target cell sizes in these frequency ranges.

2.7	Unwanted emissions
It was agreed in [2]:
· How to handle low emission PSD due to wide carrier BW needs to be studied in RAN4.
· For licensed operation, adjust OBUE for 52.6 – 71 GHz. Additional regional requirements can be added to specification to align with regulatory requirements.
· Further consider EN 303 722 for unwanted emissions in unlicensed operation.
· Re-use OTA occupied bandwidth from current FR2. Further discuss the measurement step sizes in conformance phase for wider channel bandwidths.
· Further consider whether to derive ACLR based on 70 GHz co-existence study in TR 38.803 or new coexistence study. (Should be aligned with UE side for the approach).
[bookmark: _Hlk71228787]The low emission PSD could be handled by specifying an absolute requirement level for each relative emission requirement like ACLR. Using an absolute emission requirement means that the requirement is met as long as emissions are below the specified level. Therefore, the measurement system does not need to be able to do power measurements significantly below the specified emission limit, i.e. it does not matter if the emissions are buried in the noise floor. The absolute requirement level should be specified considering both what is needed to protect the adjacent channel operations and implementation feasibility of test equipment to handle the low emission PSD.
[bookmark: _Hlk71228891]The measurement step size for the OTA occupied bandwidth requirement for BS type 2-O is 200kHz up to 400MHz channel bandwidth. A larger measurement step size, e.g. 400kHz, can be considered for NR operation in 52.6 – 71 GHz range with wider channel bandwidth to shorten the required test time.
[bookmark: _Hlk71228985]The ACLR and ACS values in the NR study item (as recorded in TR 38.803 [7]) were obtained from the coexistence studies at 30GHz, 50GHz, and 70GHz. It was proposed in [8] to use 60GHz as the carrier frequency for coexistence simulation, in this case the middle ACLR and ACS values between the values at 50GHz and 70GHz in [7] can be adopted for NR operation in 52.6 – 71 GHz range.
Proposal 8: The issue of low emission PSD is handled by specifying an absolute requirement level for each relative emission requirement considering both adjacent channel protection and implementation feasibility of test equipment.
Proposal 9: A larger measurement step size for the OTA occupied bandwidth requirement, e.g. 400kHz, can be considered for NR operation in 52.6 – 71 GHz range with wider channel bandwidth.
Proposal 10: The middle ACLR and ACS values between the values at 50GHz and 70GHz in TR 38.803 can be adopted for NR operation in 52.6 – 71 GHz range.

3.	Conclusion
This contribution has provided further proposals on BS transmitter requirements for extending current NR operation to 71 GHz according to the approved WF and the findings in the corresponding study item as recorded in TR 38.808. They are summarized as follows.
Proposal 1: Two rated carrier EIRP may be declared by manufacturer for operating bands in 52.6 – 71 GHz range where the supported fractional bandwidth (FBW) is larger than 6%.
Proposal 2: Whether to allow two rated carrier TRP declarations depending on the supported fractional bandwidth could be separately considered for each operating band or band combination in 52.6 – 71 GHz range, based on technical justification of implementation complexity.
Proposal 3: The total power dynamic range requirement for NR operation in 52.6 – 71 GHz range should be based on 10*log10(Nrb) for all specified channel bandwidth and SCS combinations.
Proposal 4: The transmit OFF power for NR operation in 52.6 – 71 GHz range should be calculated with a suitable set of operation parameters at this frequency range.
Proposal 5: The transient period for BS operating in 52.6 – 71 GHz range should be considered together with the target transmit OFF power, as well as the transient period for UE operating in 52.6 – 71 GHz range.
Proposal 6: The EVM requirements for BS type 2-O should be applicable for NR operation in 52.6 – 71 GHz range. Moreover, the EVM window length for NR operation in 52.6 – 71 GHz range should be defined as 50% of the normal CP length.
Proposal 7: 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, the CA time alignment error requirements for NR operation in 52.6 – 71 GHz range should be shorter than that for BS type 2-O considering the shorter symbol duration with the larger SCS and the target cell sizes in these frequency ranges.
Proposal 8: The issue of low emission PSD is handled by specifying an absolute requirement level for each relative emission requirement considering both adjacent channel protection and implementation feasibility of test equipment.
Proposal 9: A larger measurement step size for the OTA occupied bandwidth requirement, e.g. 400kHz, can be considered for NR operation in 52.6 – 71 GHz range with wider channel bandwidth.
Proposal 10: The middle ACLR and ACS values between the values at 50GHz and 70GHz in TR 38.803 can be adopted for NR operation in 52.6 – 71 GHz range.
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