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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)


This paper provides recommendations to the work plan on this topic.
Discussion
To determine the total work scope for UE RF associated with the introduction of the new Band n259, we consider the requirements currently listed in TS38.101-2 [2], identify requirements which are band-dependent, and further evaluate potential work effort needed to specify the related requirements for n259.  Table 1 below summarizes the evaluation.
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	Clause
	Band dependent?
	Potential work scope for n259

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

	6.2.2 UE maximum output power reduction
	no
	

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

	6.2.4 Configured transmitted power
	no
	

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

	6.2A.2 UE maximum output power reduction for CA
	no
	

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

	6.2A.4 Configured transmitted power for CA
	no
	

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

	6.2D.2 UE maximum output power for modulation /
channel bandwidth for UL-MIMO
	no
	

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

	6.2D.4 Configured transmitted power for UL-MIMO
	no
	

	6.3.1 Minimum output power
	no
	

	6.3.2 Transmit off power
	no
	

	6.3.3 Transmit ON/OFF time mask
	no
	

	6.3.4 Power control
	no
	

	6.3A.1 Minimum output power for CA
	no
	

	6.3A.2 Transmit off power for CA
	no
	

	6.3A.3 Transmit ON/OFF time mask for CA
	no
	

	6.3A.4 Power control for CA
	no
	

	6.3D.1 Minimum output power for UL-MIMO
	no
	

	6.3D.2 Transmit off power for UL-MIMO
	no
	

	6.3D.3 Transmit ON/OFF time mask for UL-MIMO
	no
	

	6.3D.4 Power control for UL-MIMO
	no
	

	6.4 Transmit signal quality
	no
	

	6.4 Transmit signal quality for CA
	no
	

	6.4 Transmit signal quality for UL-MIMO
	no
	

	6.5.1 Occupied bandwidth
	no
	

	6.5.2.1 Spectrum emission mask
	no
	

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

	6.5.3 Spurious emissions (general)
	no
	

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

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

	6.5A.1 Occupied bandwidth for CA
	no
	

	6.5A.2.1 Spectrum emission mask for CA
	no
	

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

	6.5A.3 Spurious emissions for CA (general)
	no
	

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

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

	6.5D.1 Occupied bandwidth for UL-MIMO
	no
	

	6.5D.2.1 Spectrum emission mask for UL-MIMO
	no
	

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

	6.5D.3 Spurious emissions for UL-MIMO (general)
	no
	

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

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

	6.6 Beam correspondence
	yes
	Beam correspondence tolerance sim

	6.6A Beam correspondence for CA
	no
	

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

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

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

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

	7.4 Maximum input level
	no
	

	7.4A Maximum input level for CA
	no
	

	7.4D Maximum input level for UL-MIMO
	no
	

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

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

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

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

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

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

	7.9 Spurious emissions
	no
	



It is possible to group the work tasks into three work flows, as shown in Table 2 below.
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	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



In this way, each work flow groups similar topics and expertise areas for coordinated discussion, can advance in parallel with the others, and can achieve progress based on incremental agreements.  This work flow grouping can be used to organize the sub-agenda for n259 UE RF work and to define the scope of adhoc or offline discussions.

Proposal 1: The Band n259 work item rapporteur is encouraged to take the scope and work flow task grouping shown in Table 2 into account when defining the work plan.
Conclusions
Based on the analysis provided in this paper, the following observations and proposals can be made:

Proposal 1: The Band n259 work item rapporteur is encouraged to take the scope and work flow task grouping shown in Table 2 into account when defining the work plan.
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



9/9
