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	Introduction

The WID [1] objectives of NR multicast, broadcast services (NR-MBS) within the scope of RAN1 WG include:
· Specify RAN basic functions for broadcast/multicast for UEs in RRC_CONNECTED state [RAN1, RAN2, RAN3]:
· Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service [RAN1, RAN2]
· This objective includes specifying necessary enhancements that are required to enable simultaneous operation with unicast reception.
· Specify required changes to improve reliability of Broadcast/Multicast service, e.g. by UL feedback. The level of reliability should be based on the requirements of the application/service provided.
· [bookmark: _Ref178064866]Specify RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states [RAN2, RAN1]:
· Specify required changes to enable the reception of Point to Multipoint transmissions by UEs in RRC_IDLE/ RRC_INACTIVE states, with the aim of keeping maximum commonality between RRC_CONNECTED state and RRC_IDLE/RRC_INACTIVE state for the configuration of PTM reception.

In order to compare the performance of PTM (point-to-multipoint) transmissions in terms of the corresponding system-level capacity gains for different PTM feature candidates it is desirable to have a common methodology and settings for performance evaluations. It is the focus of this contribution to discuss deployment scenarios, modeling assumptions for NR-MBS performance evaluations and the corresponding evaluation methodology.

 	Discussion
Deployment scenarios
The driving use cases for NR-MBS are currently V2X and public safety. The dominating deployment would therefore be macro gNBs.
1. [bookmark: _Toc47691339]	Urban macro und rural area deployment scenarios should be evaluated.

Link-level simulation settings
1. [bookmark: _Toc47691340]	Link-level simulation assumptions based on [3] as specified in Table 1 are proposed to be used for NR-MBS evaluation.
[bookmark: _Ref47691295]Table 1 Link-level simulation assumptions

	Parameter
	Assumption

	Carrier frequency
	700 MHz, 4 GHz

	Duplexing scheme
	FDD for 700MHz, TDD for 4GHz

	Subcarrier spacing
	15 kHz,

	Data transmission bandwidth
	10MHz for 700MHz, 20MHz for 4GHz 
Companies report bandwidth allocated to PTP and PTM UEs

	gNB antenna configuration
	4GHz: Baseline: (M, N, P, Mg, Ng) = (4, 4, 2, 1, 1) 
700MHz: Baseline: (M, N, P, Mg, Ng) = (1, 1, 2, 1, 1)
Other parameters as in [3]

	UE antenna configuration
	As in [3], i.e. Panel model 1: Mg = 1, Ng = 1, P = 2, dH = 0.5

	Modulation and coding scheme
	According to MCS index table for PDSCH (cf. Section 5.1.3 in [4])

	Transmission layers (rank) 
	Fixed to 1 as start point. 

	Channel model
	Delay spread {100, 1000} ns are evaluated with the selected TDL-DS combinations, i.e. TDL-B for DS 100 ns, TDL-C for DS 1000 ns. 
Mobility: 3 km/h, 30 km/h or 120 km/h

	Channel estimation
	Practical DMRS based 

	DMRS pattern
	Adapted according to UE mobility.

	CSI/CQI feedback assumption
	Companies report the scheme assumption

	HARQ
	HARQ using static codebook as a start point



Link-level simulations are to be used as input to the system-level simulation.
	System-level simulation settings
1. [bookmark: _Toc47691341]	System-level simulation assumptions based on [3] as specified in Table 1 are proposed to be used for NR-MBS evaluation.
Table 2 System-level simulation assumptions
	Parameter
	Assumption

	Layout
	Single layer of macro base stations according to hexagonal layout

	Inter-site distance
	1732 m for rural, 500 m for urban macro

	BS TX power
	49 dBm

	UE Tx power
	23 dBm

	BS antenna height 
	35m for rural, 25 m for urban macro

	UE receiver noise figure
	9 dB

	Traffic model
	Full buffer and FTP model 1/2/3 with packet size 0.1 and 0.5 Mbytes. 


	Traffic load (resource utilization)
	For baseline scheme: 25, 50 and 80% 


	UE distribution
	

	gNB Antenna pattern (horizontal)
(For 3-sector cell sites with fixed antenna patterns)
	

 = 70 degrees,  Am = 25 dB

	gNB Antenna pattern (vertical)
(For 3-sector cell sites with fixed antenna patterns)
	

 = 10,  SLAv = 20 dB


The parameter is the electrical antenna downtilt. The value for this parameter, as well as for a potential additional mechanical tilt, is not specified here, but may be set to fit other RRM techniques used. For calibration purposes, the values = 6 degrees may be used. 

	Combining method in 3D gNB antenna pattern
	




The benefit of MCS adaptation and HARQ according to UE feedback should be evaluated separately and in combination.  
SFN-type deployments are out of scope. Single-cell evaluations only.
Performance metrics
1. [bookmark: _Toc47691342]	Performance should be reported from the system simulations. 
1. [bookmark: _Toc47691343]	The distributions of the SINR or network geometry of the PTM transmission at the worst point5% can be determined via network coverage simulations to understand the coverage at the cell-edges. SINR CDFs can be provided as additional level of detail. It should be clearly described how the SINR is determined, including time-frequency averaging, transmit beamforming and interference rejection schemes applied.
1. [bookmark: _Toc47691344]	Full buffer traffic: The spectral efficiency that can be achieved with 95% of UEs having BLER<1% after HARQ and 99% of UEs having BLER<0.1% for high reliability scenarios coverage probability are the key metrics that should be used to assess the performance of the candidate numerologies in the use cases defined. Also, the average cell spectral efficiency is to be reported.
1. [bookmark: _Toc47691345]	Optionally, companies may characterize the performance with FTP traffic: 5% and 50% user experienced data rate.
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Urban macro und rural area deployment scenarios should be evaluated.
Proposal 2	Link-level simulation assumptions based on [3] as specified in Table 1 are proposed to be used for NR-MBS evaluation.
Proposal 3	System-level simulation assumptions based on [3] as specified in Table 1 are proposed to be used for NR-MBS evaluation.
Proposal 4	Performance should be report from the system simulations. Performance on link level does not need to be reported as no fundamental difference to unicast is expected.
Proposal 5	The distributions of the SINR or network geometry of the PTM transmission at the worst point5% can be determined via network coverage simulations to understand the coverage at the cell-edges.   SINR CDFs can be provided as additional level of detail. It should be clearly described how the SINR is determined, including time-frequency averaging, transmit beamforming and interference rejection schemes applied.
Proposal 6	Full buffer traffic: The spectral efficiency that can be achieved with 95% of UEs having BLER<1% after HARQ and 99% of UEs having BLER<0.1% for high reliability scenarios coverage probability are the key metrics that should be used to assess the performance of the candidate numerologies in the use cases defined. Also, the average cell spectral efficiency is to be reported.
Proposal 7	Optionally, companies may characterize the performance with FTP traffic: 5% and 50% user experienced data rate.
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