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1. Introduction
Minutes [1] from the adhoc session on FR2 multi-band relaxations for PC3 UEs during the last meeting recorded the following agreement:

[image: image1]
Previous agreements record that multi-band relaxations shall be defined first for the combination n260+n261.  There however was no agreement on the specific value of relaxation for spherical relaxation for n260.

It is possible that future band combinations may also prove to be difficult to converge on. In this contribution we attempt to set a band-combination agnostic guideline for determining MB spherical relaxations.  
2. Discussion

Considering the agreement above, we propose that multi-band relaxations henceforth be Tx/ Rx agnostic.

Proposal 1: Multi-band peak and spherical coverage relaxation parameters shall respectively be MBP and MBS
Thus far, RAN4 has tried to achieve convergence on multi-band relaxations based on proposals made by various UE vendors and chip-set vendors, as captured in [1]. This effort has found limited success. 
An alternative perspective to determining multi-band relaxations can be gained by looking at network level impact of these relaxations. In a companion contribution [2], we present a study of an FR2 network populated by PC3 UEs (200m ISD, UMa). The reader is referred to [2] for simulation assumptions and further details. Figure 2-1 shows examples of spherical coverage CDFs used in the simulations. For each simulation run, a CDF variant was assigned to a homogenous population of UEs.  Averaged UL throughput degradation is shown in tables 2-1 and 2-2 below for UEs with various spherical relaxations (at 50th %ile direction). 
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Figure 2 -1: Example UE Spherical Coverage CDFs Used in Network Simulations
	Spherical 
EIRP
degradation (50th %ile)
	Average Throughput 
Loss [%]

	0 dB
	0%

	1 dB
	4%

	2 dB
	8%

	3 dB
	11%


Table 2 -1: UL Throughput Degradation (Average)

There is significant degradation in UL throughput averaged over the entire network for any non-zero spherical coverage relaxation.

Observation 1: Spherical coverage relaxation causes degradation in averaged UL throughput over the network.
	Spherical 
EIRP
degradation (50th %ile)
	Edge Throughput 
Loss [%]

	0 dB
	0%

	1 dB
	13%

	2 dB
	27%

	3 dB
	38%


Table 2 -2: UL Throughput Degradation (Edge UEs)

For cell-edge UEs, the problem becomes more acute; they cannot sustain any degradation in spherical coverage, as seen by drastic degradation even for 1dB of spherical coverage relaxation. 
Observation 2: UL quality of cell-edge UEs are strongly degraded with any relaxation in spherical coverage. 
A General Rule for Spherical Coverage Relaxation (‘MBS’)
Our simulations show that a typical FR2 network cannot withstand spherical parameter relaxation without showing significant degradation. We also believe that single band spherical coverage requirements can be met by UEs that support multi-band operation with proper design choices. We hence recommend that multi-band spherical relaxations for any band be set to 0.0dB. This type of requirement helps limit the ramifications on a network provider to accommodate multi-band UEs.
Proposal 2: MBS shall be 0.0dB for each constituent band of any band combination.
Peak Relaxation (‘MBP’)

We propose peak relaxation consistent with [3].

Summary

The proposals above are captured in a multi-band relaxation table 2.3-1. 

Proposal 3:
	Case
	Supported bands
	Band
	MBP (dB)
	MBS (dB)

	8
	n257, n258
	n257
	1.0
	0.0

	
	n257, n258
	n258
	1.0
	0.0

	7
	n258, n260
	n258
	1.0
	0.0

	
	n258, n260
	n260
	1.0
	0.0

	6
	n258, n261
	n258
	1.0
	0.0

	
	n258, n261
	n261
	0.0
	0.0

	5
	n260, n261
	n260
	0.0
	0.0

	
	n260, n261
	n261
	0.0
	0.0

	4
	n257, n258, n261
	n257
	0.0
	0.0

	
	n257, n258, n261
	n258
	0.0
	0.0

	
	n257, n258, n261
	n261
	0.0
	0.0

	3
	n257, n260, n261
	n257
	
	0.0

	
	n257, n260, n261
	n260
	
	0.0

	
	n257, n260, n261
	n261
	
	0.0

	2
	n258, n260, n261
	n258
	1.0
	0.0

	
	n258, n260, n261
	n260
	1.0
	0.0

	
	n258, n260, n261
	n261
	0.0
	0.0

	1
	n257, n258, n260, n261
	n257
	
	0.0

	
	n257, n258, n260, n261
	n258
	
	0.0

	
	n257, n258, n260, n261
	n260
	
	0.0

	
	n257, n258, n260, n261
	n261
	
	0.0


Table 2.3-1: Multi-band Relaxation Table for PC3 FR2 UEs
3. Conclusion
We first propose that multi-band parameters be agnostic of Rx or Tx. Next, we provide an alternative perspective to multi-band relaxations, by studying their network level ramifications. Based on our study, we conclude that network performance, especially for cell edge UEs, is strongly tied to spherical coverage relaxations. We proposed:
Proposal 1: Multi-band peak and spherical coverage relaxation parameters shall respectively be MBP and MBS
Proposal 2: MBS shall be 0.0dB for each constituent band of any band combination.
Proposal 3: (see multi-band relaxation table 2.3-1)
These proposals are captured in a draftCR [4].
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Same relaxations for peak EIRP & peak EIS and same relaxations for 50%-tile CDF EIRP and 50%-tile CCDF EIS are defined
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