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Introduction
Earlier this year, a work item introducing the new FR2 band n259 was approved [1]. During RAN4 #91, the range for n259 was approved to be from 39.5 to 43.5 GHz [2]. Additionally, two agreements related to the band’s UE RF requirements were captured in the Chairman’s report during online discussions [3].

Agreement: 
· Band plan for n259 is 39.5GHz – 43.5GHz
· Intra-band CA requirements shall apply for inter-band CA configurations between n260 and n259 including intra-band capabilities.   
· Requirements for single band n259 and associated multiband requirements shall be agreed as a single CR pack for n259 WI. 
· The scope of the multiband requirements shall be further discussed. 


The UE power class requirement discussion for the band started in the last RAN4 meeting [4,5]. This paper focuses on relevant aspects to align on and consider as we continue to discuss the power class requirements of band n259.
Power class requirements
As with the previous FR2 bands, deriving the power class requirements of band n259 requires aligning on antenna array simulations, and a multi-band relaxation scope. First, let us discuss the single-band performance requirements for the band.

Single-band performance
In our last RAN4 meeting, two papers focused on the UE RF requirement discussions of band n259. The first paper provided simulated gain results for a single antenna element and based on these results proposed to reuse the EIRP requirements we have for n260 [4]. However, the results presented are for a single element, not for an array. Additional antenna elements imply a larger feed network, which then increases transmission line losses. Furthermore, it does not address if and how the packaging was considered. The packaging and form factor losses contribute the most to the total Implementation Loss parameter, and this parameter was the hardest one to align on when deriving our current FR2 power class requirements. Overall, these aspects need to be taken into account.

Observation 1: It is crucial to include the complete antenna array and full packaging environment in the simulations. This will better capture the losses and help reduce discrepancies on budget parameters.

Proposal 1: Simulation results must include all antenna elements in the array and the packaging environment.

The second paper [5], proposes to first focus on single-band performance and then do multi-band. This proposal makes sense as we need to have stable single-band results to compare them to the multi-band simulated results. Also, it does not make sense to agree on a multi-band relaxation without first knowing the single-band performance.

Proposal 2: We should first derive the single-band performance power requirements (peak EIRP and spherical) of band n259, and then focus on the multi-band relaxations.

The paper then proposes to reuse the antenna array performance assumptions from band n260. The motivation behind this is that the bands are pretty close to each other and even have a small overlap. While this is true, there are other aspects to consider for each bands that may yield different results. For instance, band n259 has a broader bandwidth. This will make the design more challenging and may represent a compromise in gain to achieve the broader bandwidth. Additionally, band n259 does extend to a higher frequency compared to n260, which means higher losses. In fact, the PA design can also be more challenging. If we account for these when deriving the budget for band n259, we may need to align on an adjustment factor.

[bookmark: _GoBack]Observation 2: Even though bands n259 and n260 are close to each other and have a 500MHz overlap, the broader bandwidth and higher frequency of band n259 make this single-band design more challenging.

Proposal 3: Start the single-band power class requirement discussions of band n259 with the parameters used for band n260 and adjust for broader bandwidth and higher frequency performance.
Alternatively, companies can bring their simulation/design assumptions and results for the new band (this may be more difficult to align on).

Multi-band relaxation scope and approach
As noted in [5], adding band n259 in Rel-16 increases the number of possible combinations from eleven to twenty-six. Indeed, this highlights the need to prioritize which combinations we will focus on first. Previously, we prioritized the cases according to the input provided by companies. Once again, this is a reasonable starting point.

Proposal 4: The first step in the defining multi-band relaxation values for new combinations with band n259 is to prioritize which combinations to address first based on feedback provided by companies.

It is important to emphasize that the framework previously used to derive the current multi-band relaxation parameters [6] was based on several meetings worth of simulation results discussions and compromises. It is a good reference point to have for the new combinations. However, this framework should not replace the simulation analysis and discussion of the new combinations.

Observation 3: The exact framework used to derive the multi-band relaxation parameters we currently have may not work with the new combinations that include band n259. An analysis of the new combinations should be discussed first.

Proposal 5: After prioritizing the combinations, we should focus on the analysis and discussion of the multi-band results to align on the new relaxation parameters. The previous framework can serve as reference. New compromises may be needed.
Conclusions
In this paper we discussed relevant aspects to account for and keep in mind as we continue discussing the power class requirements of the new FR2 band n259. The following observations and proposals were made:

Observation 1: It is crucial to include the complete antenna array and full packaging environment in the simulations. This will better capture the losses and help reduce discrepancies on budget parameters.

Proposal 1: Simulation results must include all antenna elements in the array and the packaging environment.

Proposal 2: We should first derive the single-band performance power requirements (peak EIRP and spherical) of band n259, and then focus on the multi-band relaxations.

Observation 2: Even though bands n259 and n260 are close to each other and have a 500MHz overlap, the broader bandwidth and higher frequency of band n259 make this single-band design more challenging.

Proposal 3: Start the single-band power class requirement discussions of band n259 with the parameters used for band n260 and adjust for broader bandwidth and higher frequency performance.
Alternatively, companies can bring their simulation/design assumptions and results for the new band (this may be more difficult to align on).

Proposal 4: The first step in the defining multi-band relaxation values for new combinations with band n259 is to prioritize which combinations to address first based on feedback provided by companies.

Observation 3: The exact framework used to derive the multi-band relaxation parameters we currently have may not work with the new combinations that include band n259. An analysis of the new combinations should be discussed first.

Proposal 5: After prioritizing the combinations, we should focus on the analysis and discussion of the multi-band results to align on the new relaxation parameters. The previous framework can serve as reference. New compromises may be needed.
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