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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 receiver requirements for extending current NR operation to 71 GHz were further discussed at TSG RAN4#99-e and a way forward was approved [2].
This contribution provides further proposals on BS receiver 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 [3].

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

2.2	Reference sensitivity level
It was agreed in [2]:
1. Sensitivity levels
a. Use the same principle for derivation of sensitivity level requirements as for current FR2 (i.e. declaration of sensitivity level),
b. Further check if sensitivity declarations based on 100 MHz reference measurement channel can be the basis instead of 50MHz (as in existing FR2),
c. Further check whether the allowed range of sensitivity values to be declared needs an update.
2. FRCs
a. FRCs for 52.6 GHz – 71 GHz include 100 MHz/120 kHz, 400 MHz/480 kHz, 400 MHz/960 MHz are to be defined
b. Further check on the possibility to reuse parameters from FR2.
The specified ranges for BS type 2-O are based on calculation with a suitable set of operation parameters at 28 GHz carrier frequency (as recorded in TR 38.712-02 [5]). The corresponding set of operation parameters at 52.6 – 71 GHz carrier frequency should first be agreed on, and then similar calculation should be used to decide the specified ranges of reference sensitivity level for NR operation in 52.6 – 71 GHz range. The BS assumptions and parameters in the approved WF on 60 GHz coexistence, ACLR, and ACS [6] can be used as a starting point for further discussion.
The minimum and maximum channel bandwidths agreed at TSG RAN4#98-bis-e were provided in the reply LS to TSG RAN1 in [4]. 100MHz is agreed as the minimum channel bandwidth for 120kHz SCS, while 400MHz is agreed as the minimum channel bandwidth for the 480kHz and 960kHz SCSs.
[bookmark: _Hlk78567030][bookmark: _Hlk78567010]Some parameters for the three FRCs agreed to be defined for NR operation in 52.6 – 71 GHz range (like allocated resource blocks) depend on other parameters (like maximum SU for each SCS and channel bandwidth combination) and thus they should be finalized when the parameters they depend on are finalized. On the other hand, some parameters (like modulation and coding rate) can be reused from FR2 as they are common across the FRCs defined for FR2.
Proposal 1: The BS assumptions and parameters in the approved WF on 60 GHz coexistence, ACLR, and ACS can be used as a starting point for further discussion on the suitable set of operation parameters to decide the specified ranges of reference sensitivity level for NR operation in 52.6 – 71 GHz range.
Proposal 2: Some FR2 parameters (like modulation and coding rate) can be reused for NR operation in 52.6 – 71 GHz range, while other parameters (like allocated resource blocks) and thus they should be finalized when the parameters they depend on (like maximum SU for each SCS and channel bandwidth combination) are finalized.

2.3	In-band selectivity and blocking
It was agreed in [2]:
3. ACS
· Postpone the decision till the co-existence simulation discussion is concluded, once this is done collect more analyses, including:
· For the ACS values: provide further analyses and motivation for ACS other than options a and b above.
· Re-evaluate the interferer signal type, including its SCS, channel bandwidth and frequency offset.
4. In-band blocking
· Option 1 as baseline, i.e. In-band blocking level of BS type 2-O can be used as baseline for NR operation in 52.6 – 71 GHz range, but consideration should be placed to ensure alignment between in-band selectivity and ACS.
(option 2 was the FR2 assumption, i.e. the FR2 interferer power level was 33dB higher than the OTA REFSENS level)
· Re-evaluate the interferer signal type, including its SCS, channel bandwidth.
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. Preliminary simulation results in [8] and [9] show there is no technical justification to relax the required ACIR values comparing to the current ones in TR 38.803 at 70GHz 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.
The minimum and maximum channel bandwidths agreed at TSG RAN4#98-bis-e were provided in the reply LS to TSG RAN1 in [10]. 100MHz is agreed as the minimum channel bandwidth for 120kHz SCS, while 400MHz is agreed as the minimum channel bandwidth for the 480kHz and 960kHz SCSs. Following the FR2 practice, it is proposed to use 100MHz channel bandwidth with 120kHz SCS for the ACS and in-band blocking interferer signal for NR operation in 52.6 – 71 GHz range, and reuse DFT-s-OFDM to ease test equipment implementation. 
Proposal 3: 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.
Proposal 4: Use 100MHz channel bandwidth with 120kHz SCS for the ACS and in-band blocking interferer signal for NR operation in 52.6 – 71 GHz range, and reuse DFT-s-OFDM to ease test equipment implementation.

2.4	Out-of-band blocking
It was agreed in [2]:
5. Blocker level
Option 1: reuse current existing FR2 OOB blocker level for 52.6-71GHz
6. Frequency definitions
· For out-of-band blocking RF core requirement define the interferer signal upper frequency limit to 2nd harmonic similar as for FR2.
· For receiver blocking further consider ΔfOBUE and decide if ΔfOOB needs to be aligned
· Postpone measurement step size discussion to performance part.
Special consideration should be placed on ΔfOOB with the expected wider operating bands in 52.6 – 71 GHz range. Following the FR1 practice, ΔfOOB can be specified depending on the bandwidth of the operating band.
Proposal 5: ΔfOOB can be specified depending on the bandwidth of the operating band in 52.6 – 71 GHz range.

2.5	Receiver spurious emissions
It was agreed in [2]:
7. [bookmark: _Hlk71306576]Receiver spurious emissions 
Option 1: Align the general receiver spurious emissions limits with Tx general spurious emission limits.
Option 2: use ETSI EN 303 722 for unlicensed operation in Europe (regional requirement). 
[bookmark: _Hlk78567164][bookmark: _Hlk78562752]ETSI EN 303 722 v1.1.0 [11] has been approved at TC BRAN#110 and EN approval Procedure has started, thus the receiver unwanted emissions in the spurious domain specified in it should be considered for unlicensed NR operation in 52.6 – 71 GHz range at least in Europe, as these requirements will be applicable in Europe. The receiver unwanted emissions for (licensed or unlicensed) NR operation in 52.6 – 71 GHz range in other regions can be further discussed when related regulatory requirements become available in the regions.
[bookmark: _GoBack]While ETSI EN 303 722 covers fixed network radio equipment, ETSI EN 303 753 [12] 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 should also be followed and considered during the work item as an alternative for ETSI EN 303 722.
Proposal 6: The receiver unwanted emissions in the spurious domain specified in ETSI EN 303 722 and/or ETSI EN 303 753 should be considered for unlicensed NR operation in 52.6 – 71 GHz range at least in Europe.

2.6	Receiver intermodulation
[bookmark: _Hlk67591662]It was agreed in [2]:
8. Rx IMD 
The interferer levels for general receiver intermodulation for NR operation in 52.6 – 71 GHz range can be further discussed and decided once the in-band blocking and ACS levels are agreed.
The interferer levels for general receiver intermodulation for BS type 2-O is derived by applying an offset below the in-band blocking levels (as recorded in TR 38.712-02), similar offset can be used as baseline for NR operation in 52.6 – 71 GHz range.
Proposal 7: The interferer levels for general receiver intermodulation for NR operation in 52.6 – 71 GHz range can be derived by applying an offset below the in-band blocking levels.

2.7	In-channel selectivity
It was agreed in [2]:
1. ICS
ICS can be further discussed and decided based on IoT level obtained from SLS results.
[bookmark: _Toc336211415]Figures 1 and 2 below show the UL interference-over-thermal (IOT) simulation results for two deployment scenarios with 400MHz channel bandwidth at 70GHz carrier frequency using the proposed assumptions and parameters in [6]. Here IOT is defined as the ratio between the total interference (with or without interfering system) and the BS noise floor.
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(a) 0 dB UL TPC error
[image: ] [image: ]
(b) 9 dB UL TPC error
Figure 1: CDF of UL IOT of victim BS (Scenario Indoor-C)
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(a) 0 dB UL TPC error
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(b) 9 dB UL TPC error
Figure 2: CDF of UL IOT of victim BS (Dense Urban Scenario Outdoor-A)
[bookmark: _Hlk78566696]It can be seen from the results in Figures 1 and 2 that 10dB should sufficiently cover the expected UL IOT (over 99.5%-tile with 0dB UL TPC error and over 98%-tile with 9dB UL TPC error) in all simulated scenarios. Therefore, it is proposed to specify the BS ICS requirement as 10dB for NR operation in 52.6 – 71 GHz range.
Proposal 8: Specify the BS ICS requirement as 10dB for NR operation in 52.6 – 71 GHz range.

3.	Conclusion
This contribution has provided further proposals on BS receiver 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: The BS assumptions and parameters in the approved WF on 60 GHz coexistence, ACLR, and ACS can be used as a starting point for further discussion on the suitable set of operation parameters to decide the specified ranges of reference sensitivity level for NR operation in 52.6 – 71 GHz range.
Proposal 2: Some FR2 parameters (like modulation and coding rate) can be reused for NR operation in 52.6 – 71 GHz range, while other parameters (like allocated resource blocks) and thus they should be finalized when the parameters they depend on (like maximum SU for each SCS and channel bandwidth combination) are finalized.
Proposal 3: 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.
Proposal 4: Use 100MHz channel bandwidth with 120kHz SCS for the ACS and in-band blocking interferer signal for NR operation in 52.6 – 71 GHz range, and reuse DFT-s-OFDM to ease test equipment implementation.
Proposal 5: ΔfOOB can be specified depending on the bandwidth of the operating band in 52.6 – 71 GHz range.
Proposal 6: The receiver unwanted emissions in the spurious domain specified in ETSI EN 303 722 and/or ETSI EN 303 753 should be considered for unlicensed NR operation in 52.6 – 71 GHz range at least in Europe.
Proposal 7: The interferer levels for general receiver intermodulation for NR operation in 52.6 – 71 GHz range can be derived by applying an offset below the in-band blocking levels.
Proposal 8: Specify the BS ICS requirement as 10dB for NR operation in 52.6 – 71 GHz range.
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