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1. Introduction
In the previous meeting, for interference measurement of L1-SINR, it was agreed to choose one of ZP RS based IMR, NZP RS based IMR, or both in RAN1#96bis. In this contribution, we present evaluation results of L1-SINR based beam selection where IMR is either ZP RS based or NZP RS based.
2. Discussion and Evaluation Results
As discussed in our companion contribution [1], one possible gain from NZP RS based IMR compared to ZP RS based IMR is when two CSI-RS ports are CDMed in a NZP CSI-RS resource so that up to 3dB gain may be achieved with regard to measurement accuracy. We evaluated the two approaches to see the performance difference using different IMR types and especially when a NZP CSI-RS resource has two CDMed ports, where we believe the gain from NZP RS based IMR is maximized compared to ZP RS based IMR. Simulation setup is provided in Appendix. gNB has two panels where 32 Tx beams are generated per TRP panel. UE has single panel with 4 Rx beams. 
For the target UE in Figure 1, one best serving beam from one TRP panel was selected together with one best interfering beam from the other TRP panel, i.e., a best beam combination of (serving Tx beam, interfering Tx beam, Rx beam) were selected with respect to L1-SINR measured on two different IMR types, respectively. In Figure 1, we assumed that the interfering beam can be coordinated for actual transmission. On the other hand, in Figure 2, the interfering beam from the other TRP panel is selected randomly regardless of the best serving beam selection, i.e., a best beam combination of (serving Tx beam, Rx beam) were selected with respect to L1-SINR measured on two different IMR types, respectively. In other words, the interfering beam is uncoordinated in Figure 2. We compared those cases with L1-RSRP based beam selection as well in Figure 1 and Figure 2, where only (serving Tx beam, Rx beam) pair was selected by L1-RSRP and interfering Tx beam was selected randomly.
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Figure 1
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Figure 2
Comparing Figure 1 and Figure 2, we can see that the throughput gain mostly comes from avoiding the interfering Tx beam and some gain comes from selecting Rx beam by considering interference. On the other hand, Figure 1 and Figure 2 show that there is no difference on throughput performance between NZP RS based IMR and ZP RS based IMR although both cases showed some gain compared to the L1-RSRP based beam selection at high SNR. Accordingly, it can be seen that there is no significant impact from the improved measurement accuracy on the selected beam pair of serving beam and interfering beam and resulting throughput.
Observation 1: With respect to throughput, there is no performance difference between ZP RS based IMR and NZP RS based IMR even when the improved measurement accuracy from using CDMed ports is taken into account.
We should also note that the performance difference between L1-SINR based beam selection and L1-RSRP based beam selection can be reduced by gNB implementation, e.g. via triggering another L1-RSRP based reporting from the second TRP panel to find a strong interfering beam. In addition, the gain will be further reduced if we consider system-level parameters including traffic model since we assumed the interfering beam is ‘always’ present with almost same path-loss with serving beam in our simulation set-up.
3. Conclusion
In this contribution, we provide the following observation: 
Observation 1: With respect to throughput, there is no performance difference between ZP RS based IMR and NZP RS based IMR even when the improved measurement accuracy from using CDMed ports is taken into account.
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5. Appendix: Simulation parameters
	Parameters
	Value

	Carrier frequency
	30GHz

	Numerology
	60kHz

	Link adaptation
	MCS/Rank adaptation

	# of PRBs
	24 PRBs

	Channel model
	CDL-C, 10ns, 30 km/h

	DMRS configuration
	Type 1, 1 front-load DMRS + 2 additional DMRS

	BS antenna configuration
	Dual-panels: (M, N, P, Mg, Ng; Mp, Np) = (4, 8, 2, 2, 1; 1, 1). (dV, dH) = (0.5, 0.5) λ

	UE antenna configuration
	Single-panel: (M, N, P, Mg, Ng; Mp, Np) = (2, 2, 2, 1, 1; 1, 1). (dV, dH) = (0.5, 0.5) λ

	UE receiver type
	IRC

	NZP CSI-RS based IMR
	2 ports with FD-CDM2

	ZP CSI-RS based IMR
	2 ports
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