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1. Introduction
In RAN#97-e meeting, a new Rel-18 WI (Work Item) on enhancement of User Equipment (UE) Total Radiated Power (TRP) and Total Radiated Sensitivity (TRS) requirements and test methodologies was approved [1].
Moreover, the following proposals and agreement were captured, among others, in RAN4-106 [2] for the enhancement of the Reverberation Chamber (RC) test methodology, and more specifically, regarding the coherence bandwidth (CBW) test procedure.
Issue 2-1-1: Proper Coherence bandwidth of RC for NR testing
Agreements:
· The minimum coherence bandwidth of RC system should be specified for NR measurement. 
This contribution discusses the minimum coherence bandwidth of RC.
2. Discussion
Intersymbol interference (ISI) is a phenomenon that occurs in communication systems when the symbols of a signal being transmitted over a channel interfere with each other due to the presence of multiple delayed versions of themselves. This interference results in distorted signals and can cause errors in reception, significantly reducing the overall performance of the communication system. ISI can be caused by several factors, including multipath propagation, channel dispersion, and reflections, being a common problem of wireless systems with appreciable delay spread such as multipath broadband communications.
Moreover, orthogonal frequency-division multiplexing (OFDM) is a multicarrier transmission scheme that divides a broadband channel into multiple orthogonal narrowband channels called subcarriers. By distributing the bitstream to be transmitted among said narrowband channels, OFDM provides increased data rates, improved spectral efficiency, and reduced susceptibility to interference and fading.
As a consequence of the orthogonality between the subcarriers, the wideband channel is equivalent to multiple parallel narrowband channels. Subcarriers shall be chosen such that they experience flat fading in frequency, which is achieved if the bandwidth of each subcarrier is small enough with respect to the coherence bandwidth of the channel, avoiding ISI, in contrast to single-carrier schemes, which require complex equalizers.
Thus, CBW shall be chosen such that it is large enough with respect to the spacing between subcarriers (subcarrier spacing, SCS), allowing the channel response to remain relatively constant over the bandwidth of each subcarrier, and thus, behaving the channel like a linear time-invariant (LTI) system, in contrast to a frequency-selective channel.
Proposal:	Coherence bandwidth (CBW) of a Reverberation Chamber (RC) shall be large enough with respect to subcarrier spacing (SCS).
Furthermore, the root mean square (RMS) delay spread τrms of a reverberation chamber (RC) is a measure of the standard deviation of the time of arrival of the different multipath components, considering their normalized power (power‑delay profile, PDP) as their probabilities. Thus, τrms is calculated as the square root of the second moment of the PDP of the signal.
Likewise, the OFDM modulated signal, in its complex envelope form, can be expressed as follows:

where N is the number of subcarriers, T is the duration of an OFDM symbol, Ck,l is the complex symbol of the modulation with subcarrier k at an instant l and k (t) = e j 2 π k t / T rectT(t), and rectT(t) is the unit pulse of duration T, and thus, being the pulses orthogonal to each other, that is:

and being the spacing between subcarriers (subcarrier spacing, SCS) equal to 1 / T.
ISI is affected by τrms. If T ≫ τrms (say, 10 times larger), an equivalent ISI-free channel can be expected. Thus, subcarriers shall alternatively be chosen such that T is large enough with respect to the τrms of the channel, in order to avoid ISI.
When CBW is defined as in [3-5], the full bandwidth at half-maximum –i.e., with a threshold of 0.5– of the normalized absolute value of the ensemble average of the complex auto-correlation function |R| –normalized with respect to its peak value–, CBW is usually denoted as Bc,0.5, and it can be used to approximate the RC τrms as follows: . Thus, , and since τrms shall be small enough with respect to T = 1 / SCS, it yields to: . Finally, when substituting the inequality by a factor of 10 yields to defining the minimum CBW of RC to avoid ISI, CBWmin, as:

Thus, in [3], it is proposed to agree the minimum CBW of RC as [5] times the subcarrier spacing (SCS).
Observation:	Considering CBW definition as in [3-5], the minimum CBW of RC to avoid ISI yields to:by substituting the inequality by a factor of 10.
Proposal:	Defining the minimum CBW of RC as (at least) 5 times the subcarrier spacing (SCS).


3. Conclusions
This contribution discusses the minimum coherence bandwidth of RC.
Proposal:	Coherence bandwidth (CBW) of a Reverberation Chamber (RC) shall be large enough with respect to subcarrier spacing (SCS).
Observation:	Considering CBW definition as in [3-5], the minimum CBW of RC to avoid ISI yields to:by substituting the inequality by a factor of 10.
Proposal:	Defining the minimum CBW of RC as (at least) 5 times the subcarrier spacing (SCS).
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