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1	Introduction 
During the last RAN plenary meeting it was agreed on [1] the extension of the WI in order to complete core requirements. Since last RAN4 meeting agreed [2] on the minimum peak EIRP, peak EIS and spherical coverage for band n263, the next step will be the definition of multi-band relaxation for band n263. MBR requirement definition allows a relaxation to minimum peak EIRP and peak EIS due to the support of multi-band operation. In this contribution, we share our view on the derivation of MBR for band n263.

2	Discussion 
For UE supporting multiple FR2 bands, the MBR requirements gives a relaxation for peak EIRP and EIRP spherical coverage. In Rel-17 the band n263 has been included in the multi-band framework, dividing FR2 into FR2-1 with frequency range from 26.5 to 48.2 GHz (n257, n258, n259, n260, n261) and a new wider range defined as FR2-2 with the introduction of band n263, with a frequency range from 57 GHz to 71 GHz. 
In our previous contribution [3], we have shared the constraints and complexity for the UE implementation when integrating the additional antenna configuration to support FR2-1 and FR2-2 within the same mmWave module. The overlap of the patch antenna has a significant impact on the performance across all antenna elements. The non-optimal element spacing makes the effective stacking of the antenna elements for FR2-2 very complex and hinders maintaining inter-band isolation. Band n263 antenna elements are expected to be highly susceptible to distortions from asymmetries in the module, preventing effective beamforming.
Observation 1:	Band n263 antenna elements are expected to be highly susceptible to distortions from asymmetries in the module, preventing effective beamforming
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The large number of additional elements mandates additional cores for transmission line fan-out.  mm-Wave modules are required to use a high aspect ratio in order to avoid excessive growth in product thickness.  This creates significant limitations for multi-band designs, where bump placement is often clustered by band.  Even assuming optimal bump placement, the maximum routing channel would support less than 12 transmission lines in each direction.  


Observation 2:	mm-Wave modules are required to use a high aspect ratio in order to avoid excessive growth in product thickness.  This creates significant limitations for multi-band designs.
The additional routing layers would be at risk to drive the PCB core out of the antenna stack-up.  This could trigger further increases in module layer count in the antenna layers, even beyond those required to increase the number of stripline layers. Due to electrical thickness of device materials, strong frequency-dependent lensing and cavity effects can occur.  Even with spacer optimization, gain and radiation patterns can show significant sensitivity across the band.  Patterns are also expected to be easily perturbed due lensing and cavity effects - small asymmetries translate to large pattern distortions.  As it can be seen in the Figure below, the large gain swings due to the lensing from electrically thick layers. This is expected to be even more pronounced in co-located configurations with FR2-1 antennas.
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Observation 3:	Large gain swings due to the lensing from electrically thick layers, which is expected to be even more pronounced in co-located configurations with FR2-1 antennas.
At optimal spacing, cavity effects due to asymmetry in element positions produces pronounced distortions in the radiation patterns and the integration of the FR2-2 antenna with FR2-1 will make the distortion of the radiation pattern even worse. The simulation results [3] show that in the H-Plane that the lensing effect due to the material electrical thickness produces severe distortion limiting the scanning range affecting spherical coverage and preventing achieving sufficient peak gain. 
In this contribution, we provide the limiting factors from the antenna array performance when supporting multi-band. The impact on the pattern distortion needs to be taken into account for the MBR derivation. The impairments coming from the lensing and cavity effect cause pattern distortion resulting in element gain degradation, which needs to be considered for the derivation of multi-band relaxation to allow relaxation to each, minimum peak EIRP and reference sensitivity due to support for multi-band operation. Due to the factors shared in this contribution when including band n263 to multi-band design, we are proposing a 0.3 dB margin compared to band n262. Thus, our proposal for multi-band relaxation for band n263 is 1.0 dB. Table 1 shows UE multi-band relaxation factor for power class 3 including the value for band n263. 

Observation 4:	The impairments coming from the lensing and cavity effect cause pattern distortion resulting in element gain degradation, which needs to be considered for the derivation of MBR.

Table 1: UE multi-band relaxation factors for power class 3
	[bookmark: _Hlk32225119][bookmark: _Hlk32316771]Band
	MBP,n (dB)
	MBS,n (dB)

	n257
	0.73
	0.73

	n258
	0.6
	0.7

	n259
	0.5
	0.4

	n260
	0.51
	0.41

	n261
	  0.52,4
	0.74

	n262
	0.7
	0.7

	n263
	1.0
	1.0

	Note 1: n260 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n260
Note 2: n261 peak relaxation is 0 dB for UE that exclusively supports n261+n260
Note 3: n257 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257
Note 4: n261 peak and spherical relaxations are 0 dB for UE that exclusively supports n261+n257



Proposal 1:	Introduce the multi-band relaxation requirement for band n263 as provided in Table 1.
3	Conclusions
This contribution provides our view on the definition of MBR requirement for band n263. In summary, we have made the following observations and proposal:

Observation 1:	Band n263 antenna elements are expected to be highly susceptible to distortions from asymmetries in the module, preventing effective beamforming.
Observation 2:	mm-Wave modules are required to use a high aspect ratio in order to avoid excessive growth in product thickness.  This creates significant limitations for multi-band designs.
Observation 3:	Large gain swings due to the lensing from electrically thick layers, which is expected to be even more pronounced in co-located configurations with FR2-1 antennas.
Observation 4:	The impairments coming from the lensing and cavity effect cause pattern distortion resulting in element gain degradation, which needs to be considered for the derivation of MBR.
Proposal 1:	Introduce the multi-band relaxation requirement for band n263 as provided in Table 1.
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