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1. Introduction
In RAN #80 meeting, a new WI on MIMO has been approved. [1] The objective for this WI is as follows.
The work item aims to specify the enhancements identified for NR MIMO. The detailed objectives are as follows. 

· Extend specification support in the following areas [RAN1]
· Enhancements on MU-MIMO support:
· Specify overhead reduction, based on Type II CSI feedback, taking into account the tradeoff between performance and overhead 
· Perform study and, if needed, specify extension of Type II CSI feedback to rank >2  
· Enhancements on multi-TRP/panel transmission including improved reliability and robustness with both ideal and non-ideal backhaul:
· Specify downlink control signalling enhancement(s) for efficient support of non-coherent joint transmission
· Perform study and, if needed, specify enhancements on uplink control signalling and/or reference signal(s) for non-coherent joint transmission
· Enhancements on multi-beam operation, primarily targeting FR2 operation:
· Perform study and, if needed, specify enhancement(s) on UL and/or DL transmit beam selection specified in Rel-15 to reduce latency and overhead 
· Specify UL transmit beam selection for multi-panel operation that facilitates panel-specific beam selection
· Specify a beam failure recovery for SCell based on the beam failure recovery specified in Rel-15
· Specify measurement and reporting of either L1-RSRQ or L1-SINR
· Perform study and make conclusion in the first RAN1 meeting after start of the WI, and if needed, specify CSI-RS and DMRS (both downlink and uplink) enhancement for PAPR reduction for one or multiple layers (no change on RE mapping specified in Rel-15)
· Specify enhancement to allow full power transmission in case of uplink transmission with multiple power amplifiers (assume no change on UE power class)

In this contribution, we provide some discussions on the beam measurement and reporting of either L1-RSRQ or L1-SINR.
2. Discussion
2.1 Drawback of L1-RSRP based beam selection
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In Rel-15, L1-RSRP is used as the criterion for beam selection. It is used in beam reporting as well as new beam identification in beam failure recovery (BFR). For non-group based and group based beam reporting, L1-RSRP as well as beam index can be reported. For BFR, UE can select the beam whose L1-RSRP is larger than a configured threshold to be the new beam, when all the beams for control channel fail. 
However sometimes this kind of selection criterion is not the best solution. The beam with a larger L1-RSRP may not be the one with a larger SINR. Different interference level could be observed in different UE Rx beams. Figure 1 and Figure 2 show some simulation results on RSRP and SINR measured from some beams for dense urban micro and indoor. Only the RSRP and SINR for the best beam for the serving gNB is selected. Detail simulation assumption is shown in Table A-1. It can be observed that RSRP cannot reflect the quality of some beams.
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Figure 1: simulation results for dense urban micro 
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Figure 2: simulation results for indoor hotspot

Observation 1: For group based and non-group based beam reporting and new beam identification, L1-RSRP based metric cannot reflect the real quality of the beams.
2.2 L1-SINR vs. L1-RSRQ
In 38.215, two types of RSRQ have been defined: SS-RSRQ and CSI-RSRQ. 
SS-RSRQ is defined as the ratio of N×SS-RSRP / NR carrier RSSI, where N is the number of resource blocks in the NR carrier RSSI measurement bandwidth. NR carrier RSSI comprises the linear average of the total received power observed only in certain OFDM symbols of measurement time resource(s), in the measurement bandwidth, over N number of resource blocks from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. The measurement time resource(s) for NR Carrier RSSI are confined within SS/PBCH Block Measurement Time Configuration (SMTC) window duration.
CSI reference signal received quality (CSI-RSRQ) is defined as the ratio of N×CSI-RSRP to CSI-RSSI, where N is the number of resource blocks in the CSI-RSSI measurement bandwidth. CSI-RSSI comprises the linear average of the total received power (in [W]) observed only in OFDM symbols of measurement time resource(s), in the measurement bandwidth, over N number of resource blocks from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. The measurement time resource(s) for CSI-RSSI corresponds to OFDM symbols containing configured CSI-RS occasions.
In 38.215, two types of SINR have been defined: SS-SINR and CSI-SINR. 
SS-SINR is defined as the linear average over the power contribution of the resource elements carrying secondary synchronisation signals divided by the linear average of the noise and interference power contribution over the resource elements carrying secondary synchronisation signals within the same frequency bandwidth. The measurement time resource(s) for SS-SINR are confined within SS/PBCH Block Measurement Time Configuration (SMTC) window duration.
CSI-SINR is defined as the linear average over the power contribution (in [W]) of the resource elements carrying CSI reference signals divided by the linear average of the noise and interference power contribution (in [W]) over the resource elements carrying CSI reference signals reference signals within the same frequency bandwidth.
Both L1-RSRQ and L1-SINR can reflect the quality of a beam. L1-RSRQ can help to reflect the quality of a beam by q=S/(S+I), where S indicates the signal receiving power, and I denotes the interference plus noise. L1-SINR can reflect the quality of a beam by S/I, which equals to q/(1-q). Thus, to measure the quality of a beam, either L1-RSRQ or L1-SINR can help to reflect its SINR. However to measure the L1-RSRQ, UE may need to spend more time to measure RSSI. Since there could be a large number of beams to be measured, the measurement latency should be taken into account. Therefore, the L1-SINR should be preferred with regard to the measurement latency.
Proposal 1: With regard to measurement latency, L1-SINR is preferred compared to L1-RSRQ.
3. Conclusion
In this contribution we have provided some discussions for beam selection. From the discussion, we have achieved the following observation and proposal.
Observation 1: For group based and non-group based beam reporting and new beam identification, L1-RSRP based metric cannot reflect the real quality of the beams.
Proposal 1: With regard to measurement latency, L1-SINR is preferred compared to L1-RSRQ.
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Appendix – Simulation Assumption
Table A-1: Simulation assumption
	Parameters
	Value

	Scenario
	Dense Urban Micro, Indoor Hotspot

	Carrier Frequency
	30GHz

	gNB antenna structure
	(M, N, P, Q) = (4, 8, 2, 2)

	UE antenna structure
	(M, N, P, Q, Mg, Ng) = (2, 4, 2, 2, 1, 2)

	Number of gNB beams
	32

	Number of UE beams
	8

	Subcarrier Spacing
	60kHz

	Other parameters
	Table A.2.1-1 in 38.802
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