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During RAN#88e meeting, the revised WI on NR MBS has been approved with the following objectives [1]. There are mainly three objectives related to RAN1.
1. Specify a group scheduling mechanism to allow UEs to receive Broadcast/Multicast service for RRC_CONNECTED UEs;
2. Specify required changes to improve reliability of Broadcast/Multicast service for RRC_CONNECTED UEs;
3. Specify RAN basic functions for broadcast/multicast for UEs in RRC_IDLE/ RRC_INACTIVE states.
In this contribution, regarding the objective of improving reliability of Broadcast/Multicast service for RRC_CONNECTED UEs, some preliminary simulation results of CSI feedback are given.
Discussion
Based on the analysis in [2], in NR system, gNB can perform better link adaptation by flexible CSI-RS resource configuration and CSI Report configuration. So, in order to improve the reliability of Broadcast/Multicast service for RRC_CONNECTED UEs, CSI feedback can be considered for MBS PDSCH. 
In the following sections, preliminary simulation results with or without CSI feedback are provided. 
Simulation assumption
For MBS PDSCH, three simulation schemes are evaluated and the detailed simulation assumptions in Table A-1 in the appendix. 
· Scheme 1: MBS transmission without CQI and PMI feedback. gNB determines CQI and PMI based on the RSRP feedback and PMI cycling, respectively.
· Scheme 2: MBS transmission with CQI feedback but without PMI feedback. Network determines CQI and PMI based on the CQI feedback and PMI cycling, respectively.
· Scheme 3: MBS transmission with CQI and PMI feedback. Network determines CQI and PMI based on the CQI and PMI feedback, respectively. 
· Note: in our simulation, 2 Tx rank1 precoding codebook is used.
UEs are separated into different MBS groups, and the UEs within the same MBS group apply the same beam direction. Scheme 1 is for broadcast especially for RRC idle/inactive UEs. Scheme 2 is for multicast for RRC connected UE where PMI feedback is disabled. Scheme 3 is for multicast for RRC connected UE where PMI feedback is enabled. 
Simulation results
The MBS PDSCH simulation results of comparison between 2-port MBS transmission without CQI/PMI feedback and 2-port MBS transmission with CQI/PMI feedback is summarized in Table 1. 
Table 1: Comparison between 2-port MBS transmission without CQI/PMI feedback and 2-port MBS transmission with CQI/PMI feedback
	Simulation schemes
	Cell spectrum efficiency

	Scheme 1
(Baseline)
	Spectrum efficiency (bps/Hz)
(Baseline: 2-port MBS transmission without CQI/PMI feedback)
	1.0646

	Scheme 2
	Spectrum efficiency (bps/Hz)
	1.4724

	
	Gain compared with scheme 1
	38.31%

	Scheme 3
	Spectrum efficiency (bps/Hz)
	2.1759

	
	Gain compared with scheme 1
	104.4%



Based on the results, it can be observed that, 
· [bookmark: _GoBack]The performance of multicast transmission in RRC connected state with CSI feedback outperforms that of broadcast in RRC idle/inactive state. 
· The performance of the MBS transmission with both CQI and PMI feedback is much better than that of pure CQI feedback. 
From performance perspective, NR MBS should be served in RRC connected state as much as possible. CQI and PMI feedback should be supported for MBS transmission. 
Observation 1: 
· The performance of multicast transmission in RRC connected state with CSI feedback outperform that of broadcast in RRC idle/inactive state. 
· The performance of the MBS transmission with both CQI and PMI feedback is much better than that of pure CQI feedback. 
Proposal 1: From performance perspective, NR MBS should be served in RRC connected state as much as possible. CQI and PMI feedback should be supported for MBS transmission. 
Conclusion
In this contribution, some preliminary simulation results of CSI feedback for NR MBS are presented with the following observation and proposal.
Observation 1: 
· The performance of multicast transmission in RRC connected state with CSI feedback outperforms that of broadcast in RRC idle/inactive state. 
· The performance of the MBS transmission with both CQI and PMI feedback is much better than that of pure CQI feedback. 
Proposal 1: From performance perspective, NR MBS should be served in RRC connected state as much as possible. CQI and PMI feedback should be supported for MBS transmission.
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Appendix
Table A-1 Simulation assumptions of CSI feedback
	Parameters
	Value

	Inter-BS distance
	500m

	Carrier frequency
	4 GHz

	UE Tx power
	23dBm

	BS antenna element gain + connector loss
	8 dBi

	BS receiver noise figure
	5dB

	BS antenna configurations
	2 Tx antenna ports:
(M, N, P, Mg, Ng; Mp, Np) = (8, 4, 2, 1, 1; 1, 1)

	BS antenna height
	25 m

	UE antenna configuration
	2 Rx antenna ports:
(M, N, P, Mg, Ng; Mp, Np) = (1, 1, 2, 1, 1; 1, 1)

	UE antenna height
	1.5m

	UE antenna gain
	0dBi

	BS Tx power
	49 dBm per 10 MHz 

	BS receiver
	MMSE-IRC

	UE receiver noise figure
	9 dB

	SCS 
	15 kHz

	Simulation bandwidth 
	10 MHz

	Layout
	Single layer - Macro layer: Hex. Grid

	Channel model 
	UMa in TR 38.901

	Number of UEs per MBS group
	4

	UE distribution
	80% of users are indoor: 3 km/h 

	HARQ
	Max number of transmissions = 1 with target BLER = 1%

	Channel estimation
	Ideal

	CSI feedback Period and scheduling delay
	5 , 2

	CSI feedback mode
	Sub-band feedback

	Traffic model
	Full buffer
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