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1. Introduction

In this contribution, we provide discussion on candidate beam measurements for beam management from RRM perspectives.
2. Discussion
UE shall perform candidate beam measurements and selection based on the reference signal in the configured candidate beam RS resources for the purpose of new candidate beam identification. The candidate beam RS resources are configured by the parameter Candidate-Beam-RS-List, which are defined as the set q1. A candidate beam RS resource can be configured as either a SSB resource or a CSI-RS resource. On each candidate beam RS resource within the set q1, UE shall perform L1-RSRP measurements on the configured candidate beam RS resources.
Currently, the following agreements on L1-RSRP has been achieved in RAN1 [1-4].
	RAN1 meeting #90bis
Agreement:
· For L1-RSRP and/or beam resource indicators (e.g. CRI or SSB index) reporting for beam management, support the following UL channels: 

· Short/long PUCCH

· PUSCH

· Support the following reporting types for beam mgmt. on the above channels

· For Periodic, support long PUCCH and short PUCCH

· Semi-persistent – support all channels

· Aperiodic – support PUSCH and short PUCCH

RAN1 meeting #91

Agreement:

Differential RSRP is computed with reference to the strongest reported RSRP

· Step size: 2dB

Agreement:
Computation of L1-RSRP as a linear average of each port’s RSRP for the 2-port CSI-RS for beam mgmt.

Agreement: 

The measurement metric for candidate beam selection is L1-RSRP

· An RRC parameter is introduced to configure the threshold value for L1-RSRP based on CSI-RS

· Another threshold can be implicitly derived for L1-RSRP based on SSB

RAN1 meeting #AH-1801

Agreement:
Change candidate beam selection model to the following alternatives:

· PHY performs L1-RSRP evaluation of each candidate new beam, provides to higher layer the subset of {beam RS index, L1-RSRP measurements} that satisfies the L1-RSRP threshold

· RAN 1 expects higher layer to perform new candidate beam selection based on the subset of {beam RS index, RSRP measurements}

· Note: The mapping between beam RS index(es) to PRACH resource(s)/sequence(s) is done in MAC

· Support for candidate beam selection model is specified in the RAN2 specifications
RAN1 meeting #92

Agreement:
RAN4 specifies the mapping between reported value of L1-RSRP and the measured quantity value and includes that mapping in 38.133.

· A reference to the RAN4 specification with the above details will be added in TS38.214

Agreement 

RAN4 specifies the exact mapping for the differential RSRP values with the following input from RAN1. For differential reporting:

· 16 states are supported

· One state is used to indicate that the difference is larger than 30dB

· Step size is 2dB




The physical layer in UE perform L1-RSRP measurements on each candidate beam RS resource and compare the measured L1-RSRP with the L1-RSRP threshold. When the measured L1-RSRP of a candidate beam RS resource satisfies the L1-RSRP threshold, the physical layer will inform to higher layer with of {beam RS index, L1-RSRP measurements}. The higher layer in UE perform new candidate beam selection based on the set of {beam RS index, RSRP measurements}.
UE also shall be capable of reporting L1-RSRP measurements for beam management. However, UE does not report the measured L1-RSRP directly. The reported value of a L1-RSRP is a differential RSRP which is computed with reference to the strongest reported RSRP.
RAN4 need to specify the reporting mapping for the differential RSRP values. The reported value of the strongest reported RSRP must be zero which is the minimum reported value. According to RAN1 inputs, the reporting range of differential RSRP shall at least include the range from 0 dB to 30 dB. Detailed discussion is provided in [5].
Proposal 1:RAN4 shall define the differential L1-RSRP reporting mapping based on RAN1 agreements.
The UE perform L1-RSRP measurements in order to a beam level link quality. UE shall support L1-RSRP reporting for beam management. The beam level link quality may change faster than a cell level link quality. In order to reflect the fast change of beam level link quality, UE may perform single-shot measurement without L1 filtering, which is similar to CQI measurements. UE does not report the measured L1-RSRP but the differential RSRP computed with reference to the strongest RSRP. It is hard to derive the L1-RSRP measurement accuracy based on the differential RSRP value.
Proposal 2: It is suggest that RAN4 study the requirements on LI-RSRP measurements, which the following aspects need to be investigated.
· Whether to define L1 measurement period for L1-RSRP

· Option 1: Do not define (Preferred)

· Option2: Define.

· Whether to define measurement accuracy requirements of L1-RSRP

· Option 1: Do not define (Preferred)

· Option2: Define.

3. Conclusions

This contribution provides the discussion on candidate beam detection for beam management in NR. The following proposals are provided:
Proposal 1:RAN4 shall define the differential L1-RSRP reporting mapping based on RAN1 agreements.
Proposal 2: It is suggest that RAN4 study the requirements on LI-RSRP measurements, which the following aspects need to be investigated.
· Whether to define L1 measurement period for L1-RSRP

· Option 1: Do not define (Preferred)

· Option2: Define.

· Whether to define measurement accuracy requirements of L1-RSRP

· Option 1: Do not define (Preferred)

· Option2: Define.
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