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Introduction
In [1,2] there have been several opinions expressed on the number of PSFCH channels that can be simultaneously supported by a UE. To better understand the impact of multi-channel PSFCH transmission on MPR and AMPR TX simulations were done using multi-cluster waveforms for different bandwidths and SCSs.This paper presents the results of the simulations and proposes MPR and AMPR back offs as a function of the number of simultaneously transmitted clusters.
 
Discussion
The details of the assumptions used for these simulations are outlined in [3]. The simulation results for MPR are based on the system requirements agreed to in TR38.886 [4] and those for A-MPR are based on a 10M ETSI mask and 40M 5GAA mask submitted to the FCC both of which were agreed to by RAN4 [5,6]. Simulations were done for PSFCH clusters ranging from 2 to 5 in number, for bandwidths of 10MHz, 20MHz, 30MHz and 40MHz and SCS values of 15KHz and 30KHz. Each cluster was 1RB and multiple clusters were allocated in either a contiguous or non-contiguous fashion. The total power of all clusters was limited to 23dBm and all RB were assigned the same power. Several thousand simulations were run for a given number of clusters, signal bandwidth and SCS values for different cluster allocations. Based on these simulations the worst case MPR and AMPR values were found for each cluster, bandwidth and SCS configuration. In this case the MPR and AMPR values are the back-offs from the MPR0  output power. 

The results of these simulations are presented in table 1. 
	# Clusters
	BW
	MPR

	 
	(MHz)
	(dB)

	5
	10
	4.9

	4
	10
	4.7

	3
	10
	4.7

	2
	10
	4.1

	1
	10
	3.4

	5
	20
	5.0

	4
	20
	5.3

	3
	20
	5.0

	2
	20
	4.4

	1
	20
	3.6

	5
	30
	5.0

	4
	30
	5.2

	3
	30
	5.1

	2
	30
	4.4

	1
	30
	3.1

	5
	40
	5.0

	4
	40
	4.9

	3
	40
	5.0

	2
	40
	4.5

	1
	40
	2.6




Table 1 – MPR and AMPR for multi-cluster PSFCH channel

	 
	GP Gain (dB)
	0
	1
	2
	3
	4
	5
	6
	7

	BW(MHz)
	Cluster #
	AMPR (dB)

	10
	1
	4.3
	5.3
	6.3
	7.3
	8.3
	9.3
	10.3
	11.3

	10
	2
	9.0
	9.6
	10.3
	10.9
	11.5
	12.1
	12.7
	13.2

	10
	3
	8.6
	9.1
	9.7
	10.3
	11.0
	11.6
	12.1
	12.7

	10
	4
	6.8
	7.2
	7.6
	8.1
	8.6
	9.1
	9.7
	10.2

	10
	5
	6.5
	6.8
	7.1
	7.5
	7.9
	8.3
	8.8
	9.4



Table 2 – ETSI 10M AMPR back-off for various Gpostconnector values
	# Clusters
	MPR

	 
	(dB)

	5
	13.9

	4
	13.5

	3
	17

	2
	17.4

	1
	14.9




Table 3 – 40M AMPR back-off vs cluster#

Based on the above results the following proposals are made for MPR and AMPR as a function of BW and SCS:
	# Clusters
	BW
	MPR

	 
	(MHz)
	(dB)

	5
	10
	5

	4
	10
	5

	3
	10
	5

	2
	10
	5

	1
	10
	4

	5
	20
	6

	4
	20
	6

	3
	20
	5

	2
	20
	5

	1
	20
	4

	5
	30
	6

	4
	30
	6

	3
	30
	6

	2
	30
	5

	1
	30
	4

	5
	40
	5

	4
	40
	5

	3
	40
	5

	2
	40
	5

	1
	40
	3



Table 4 – Proposed MPR table for multi-cluster PSFCH 
	 
	GP Gain (dB)
	0
	1
	2
	3
	4
	5
	6
	7

	BW(MHz)
	Cluster #
	AMPR (dB)

	10
	1
	5.0
	6.0
	7.0
	8.0
	9.0
	10.0
	11.0
	12.0

	10
	2
	9.0
	10.0
	11.0
	11.0
	12.0
	13.0
	13.0
	14.0

	10
	3
	9.0
	10.0
	10.0
	11.0
	11.0
	12.0
	13.0
	13.0

	10
	4
	7.0
	8.0
	8.0
	9.0
	9.0
	10.0
	10.0
	11.0

	10
	5
	7.0
	7.0
	8.0
	8.0
	8.0
	9.0
	9.0
	10.0



Table 5 – Proposed AMPR table for ETSI 10M emissions mask table for multi-cluster PSFCH 
	# Clusters
	MPR

	 
	(dB)

	5
	14

	4
	14

	3
	18

	2
	18

	1
	15




Table 6 – Proposed AMPR table for 40M emissions mask for multi-cluster PSFCH 

Proposal 1: Use MPR values given in table4 for multi-cluster PSFCH operation
Proposal 2: Use AMPR values given in table5 for 10M emissions when NS33 is signaled for multi-cluster PSFCH operation
Proposal 3: Use AMPR values given in table6 for 40M emissions when FCC requirements are signaled for multi-cluster PSFCH operation

Conclusion
Based on MPR and AMPR simulations done on the multi-cluster performance of the PSFCH the following proposals are made:
Proposal 1: Use MPR values given in table4 for multi-cluster PSFCH operation
Proposal 2: Use AMPR values given in table5 for 10M emissions when NS33 is signaled for multi-cluster PSFCH operation
Proposal 3: Use AMPR values given in table6 for 40M emissions when FCC requirements are signaled for multi-cluster PSFCH operation
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