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1 Introduction
[bookmark: _Hlk506272084]In a previous contribution [1], we presented the Non-Periodic Scheduling Request (NP-SR) transmitter structure, some preliminary results in terms of SR missed detection as a function of SNR for a varying number of URLLC users/cell and a comparison with the periodic NR SR method highlighting the advantages of NP-SR. In this contribution we present additional performance results taking into account interference from an NR signal sharing the same spectrum with the NP-SR signal.
 The contribution is organized as follows:
· Section 2 presents additional simulation results for NP-SR performance in the presence of NR signals sharing the same spectrum as NP-SR.
· Section 3 presents some conclusions.
[bookmark: _Hlk20299931]
2 Additional NP-SR Simulation Results
In this section we update the NP-SR performance results presented in [1] to include the case of the NP-SR sharing the same spectrum as an UL NR. Interference is modelled as a set of Resource Blocks (RBs) randomly located in frequency within the occupied total bandwidth, with the total RB bandwidth amounting to a percentage of the occupied total bandwidth by the NP-SR signal (see [1] and table of simulation assumptions in the Appendix), which is made a parameter in the simulations.  The interfering UL NR signal power is assumed to be 15 dB above the noise power level.
[bookmark: _GoBack]Figure 1 shows the NP-SR missed detection performance as a function of SNR for varying levels of interfering bandwidth ranging from 0% to 70% for 10 URLLC users/cell for the factory automation cell layout considered in [1]. The figure shows the expected performance degradation as the bandwidth of the interfering signal increases. For 10 users/cell and for a missed detection probability under 1.0e-4, this degradation amounts to approximately 0.2 dB, 2.4 dB and 4.2 dB, as the bandwidth of the UL NR interfering signal varies to 20%, 50% and 70% of the total bandwidth of the NP-SR signal of 40 MHz, respectively. Despite the degradation in detection performance due to the increased bandwidth of the interference, the required SNR for this SR missed detection probability remains under -10 dB, which is unlikely to cause significant interference to the UL NR signal.
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Figure 1 NP-SR performance results (NP-SR missed detection) for 10URLLC UEs
BW = 40 MHz. Factory Automation Cell Layout considered in [1]  (10 and 20 UEs per cell).



3 Conclusions
Based on the above and on the results previously presented in [1], the NP-SR method has the following advantages over the periodic SR method adopted in NR Rel-15:
 
a) It eliminates the wait time incurred by the periodic SR method, which becomes a non-negligible latency component in the stringent overall latency target for some applications, such as Factory Automation.
b) It eliminates spectrum overhead, as the NP-SR signal is transmitted over spectrum already occupied by other resources and is spread at a sufficiently low spectral density to cause negligible interference.
c) NP-SR performance (in terms of missed SR detection probability) is relatively insensitive to the number of users per cell for the range of users required for a factory automation scenario contemplated in [1].
d)  NP-SR detection performance remains robust in the presence of a strong UL NR interfering signal, requiring SNR levels for acceptable performance that are unlikely to cause interference concerns.
Proposal: The NP-SR method should be considered for NR Release 16.
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Appendix: Simulation Assumptions
See [1], Annex A.2.2 Simulation Assumptions for Factory Automation
	Parameter
	Value
	Notes

	Number of cells
	12
	As per agreed Factory Automation cell layout in TR 38.824

	Number of URLLC UEs per cell
	10
	

	Channel model 
	TDL-A 
	Rms delay spread = 11 ns. Pathloss and LOS/NLOS probability according to 3GPP TR 38.901.

	Zadoff-Chu root sequences
	12
	One root sequence per cell is used for 10 and 20 users/cell 

	Packet arrival distribution and packet arrival rate
	Poisson distribution
λ = 500 packets/sec
	NP-SRs are transmitted in the OFDM symbol immediately following packet arrival.

	NR interfering signal power 
	15 dB above noise power level
	

	Carrier frequency
	4 GHz
	

	Simulation bandwidth 
	40 MHz
	

	Subcarrier Spacing 
	30 kHz
	

	Number of subcarriers 
	2048
	

	Cyclic Prefix Length
	149
	Channel impulse response is 140 taps. Normal CP is assumed.
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