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Introduction
During the RAN #83 meeting a new work item to introduce the new NR Band n259 was approved with the following objectives [1]:

The purpose of this work item is to specify a new NR TDD operating band, i.e. Band n259, covering at least the range 39.5-43.5 GHz taking into account the potential benefit of an overlap with Band n260. The lower limit of the band will be further analysed and decided by considering spectrum allocations in different regions, operator demands and RF implementation but should not exceed 39.5 GHz.

The objectives are to define:
· Determine the lower limit of Band n259 if lower than 39.5 GHz.
· Transmitter and receiver characteristics requirements for the UE (38.101-2)
· Transmitter and receiver characteristics requirements for the BS (38.104)


During the RAN4 #90bis meeting the work plan for the work item was approved in [5].  Further proposals to structure the UE RF requirement development effort were provided for discussion in [6].

This paper proposes a starting point for the OTA performance requirement work for Band n259.
Discussion
As outlined in [6], the work tasks associated with UE RF requirement work for Band n259 are shown in Table 1 below.

[bookmark: _Ref4620714]Table 1: Grouping of tasks into work flows
	Work flow
	Clause
	Potential work scope for n259

	OTA perf
	6.2.1 UE maximum output power
	mmWave array EM sim, NW performance sim, multi-band framework

	Tx
	6.2.3 UE maximum output power with additional requirements
	TBD whether NS values specific to n259 are needed

	OTA perf
	6.2A.1 UE maximum output power for CA
	Reuse requirements from 6.2.1 under CA configuration

	Tx
	6.2A.3 UE maximum output power with additional requirements
for CA
	Reuse requirements from 6.2.3 under CA configuration

	OTA perf
	6.2D.1 UE maximum output power for UL-MIMO
	Reuse requirements from 6.2.1 under UL-MIMO configuration

	Tx
	6.2D.3 UE maximum output power with additional requirements
for UL- MIMO
	Reuse requirements from 6.2.3 under UL-MIMO configuration

	Tx
	6.5.2.3 Adjacent channel leakage ratio
	New round of coexistence simulations if ACLR from n260 cannot be reused

	Tx
	6.5.3.1 Spurious emission band UE co-existence
	Requirements protecting the new band and existing bands are needed

	Tx
	6.5.3.2 Additional spurious emissions
	TBD whether NS values specific to n259 are needed

	Tx
	6.5A.2.3 Adjacent channel leakage ratio for CA
	Reuse requirements from 6.5.2.3 under CA configuration

	Tx
	6.5A.3.1 Spurious emission band UE co-existence for CA
	Requirements protecting the new band and existing bands are needed

	Tx
	6.5A.3.2 Additional spurious emissions for CA
	TBD whether NS values specific to n259 are needed

	Tx
	6.5D.2.3 Adjacent channel leakage ratio for UL-MIMO
	Reuse requirements from 6.5.2.3 under UL-MIMO configuration

	Tx
	6.5D.3.1 Spurious emission band UE co-existence for UL-MIMO
	Reuse requirements from 6.5.3.1 under UL-MIMO configuration

	Tx
	6.5D.3.2 Additional spurious emissions for UL-MIMO
	TBD whether NS values specific to n259 are needed

	OTA perf
	6.6 Beam correspondence
	Beam correspondence tolerance sim

	OTA perf
	7.3.2 Reference sensitivity power level
	Determine common assumption on UE receiver noise figure, reuse mmWave array sim and multi-band framework

	OTA perf
	7.3.4 EIS spherical coverage
	Reuse mmWave array sim and multi-band framework

	OTA perf
	7.3A.2 Reference sensitivity power level for CA
	Reuse requirements from 7.3.2 under CA configuration

	OTA perf
	7.3D Reference sensitivity for UL-MIMO
	Reuse requirements from 7.3.2 under UL-MIMO configuration

	Rx
	7.5 Adjacent channel selectivity
	New round of coexistence simulations if ACS from n260 cannot be reused

	Rx
	7.5 Adjacent channel selectivity for CA
	Reuse requirements from 7.5 under CA configuration

	Rx
	7.5 Adjacent channel selectivity for UL-MIMO
	Reuse requirements from 7.5 under UL-MIMO configuration

	Rx
	7.6.2 In-band blocking
	Analyze IBB scenario for n259 and define new requirements

	Rx
	7.6A.2 In-band blocking for CA
	Analyze IBB scenario for n259 and define new requirements

	Rx
	7.6D Blocking characteristics for UL-MIMO
	Reuse requirements from 7.6.2 under UL-MIMO configuration



Considering just the OTA performance work flow, a starting point is needed to progress the work.

Proposal 1: Within the OTA performance work flow, it is useful to first focus on the single-band peak/spherical EIRP/EIS requirement values and then to proceed to extend the multi-band framework to include Band n259.

In the context of a UE supporting a single band, we observe that Band n259 overlaps n260 by 500 MHz, and it may be reasonable to reuse some antenna array performance assumptions from Band n260.  Thus, antenna array topology (i.e. the number of elements and their arrangement), antenna element gain, and form factor integration loss can be reused from Band n260 for a single-band UE.

Proposal 2: It is reasonable to reuse the antenna array performance assumptions (in terms of peak gain and gain drop at the 50% CDF) from Band n260 for Band n259 for a single-band UE.

Shifting focus from the antenna subsystem to the Band n259 transmitter and receiver, the next step should be to determine whether the related parameters can be reused from Band n260 or updated.

Proposal 3: As the next step, decisions whether the PA output power and receiver noise figure values assumed for Band n260 can be reused or should be updated for Band n259 are needed.

Once the Band n259 RF component capabilities are clarified, it should be possible to identify the single-band requirement values for peak/spherical EIRP/EIS.

Proposal 4: Based on the antenna array performance assumptions and the RF component capabilities in Band n259, the single-band requirement values for peak/spherical EIRP/EIS can be identified.

Once single-band requirement values are identified, it becomes possible to include Band n259 in the multi-band framework.  In our understanding, there are two open issues associated with this aspect:  how to select combinations of supported bands and how to determine the multi-band relaxation factors for these combinations.

In Rel-15 there are only 4 FR2 bands, and all possible combinations of these bands are:
1 + 4!/(3!(4-3)!) + 4!/(2!(4-2)!) = 11

In Rel-16, with the addition of Band n259, the number of possible combinations is:
1 + 5!/(4!(5-4)!) + 5!/(3!(5-3)!) + 5!/(2!(5-2)!) = 26

It is not saleable to record all possible combinations of bands in the specification, since the n choose k function grows non-linearly with n.  Thus, an approach to down-select the feasible combinations of supported bands is needed as an input to the multi-band requirement framework.

Proposal 5: An approach to down-select the feasible combinations of supported bands is needed as an input to the multi-band requirement framework.

Once the combinations are identified, an analysis of antenna array performance based on form factor integration assumptions and trade-offs can be performed.
Conclusions
Based on the analysis provided in this paper, the following observations and proposals can be made:

Proposal 1: Within the OTA performance work flow, it is useful to first focus on the single-band peak/spherical EIRP/EIS requirement values and then to proceed to extend the multi-band framework to include Band n259.

Proposal 2: It is reasonable to reuse the antenna array performance assumptions (in terms of peak gain and gain drop at the 50% CDF) from Band n260 for Band n259 for a single-band UE.

Proposal 3: As the next step, decisions whether the PA output power and receiver noise figure values assumed for Band n260 can be reused or should be updated for Band n259 are needed.

Proposal 4: Based on the antenna array performance assumptions and the RF component capabilities in Band n259, the single-band requirement values for peak/spherical EIRP/EIS can be identified.

Proposal 5: An approach to down-select the feasible combinations of supported bands is needed as an input to the multi-band requirement framework.
References
1. [bookmark: _Ref4588121][bookmark: _Ref525858808]RP-190765, “New WID: introduction of Band n259,” Ericsson, Huawei, HiSilicon, 3GPP RAN #83, March 2019
1. [bookmark: _Ref4619908][bookmark: _Ref4615322]3GPP TS38.101-2, “User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone,” V15.5.0, 3GPP RAN #83, March 2019
1. RP-190761, “NR RF requirements for FR2,” Nokia, Nokia Shanghai Bell, 3GPP RAN #83, March 2019
1. 3GPP TR38.817-01, “General aspects for User Equipment (UE) Radio Frequency (RF) for NR,” V15.2.0, 3GPP RAN #82, December 2018
1. [bookmark: _Ref7661841]R4-1904379, “Scope and workplan for introduction of Band n259 WI,” Ericsson, 3GPP RAN4 #90bis, April 2019
1. [bookmark: _Ref7661872]R4-1903072, “Recommendations for the work plan on Band n259,” Apple Inc., 3GPP RAN4 #90bis, April 2019



9/9
