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1	Introduction
An objective of the 5G study item [1] is to identify and develop technology components needed for new radio (NR) systems being able to use any spectrum band ranging at least up to 100 GHz. The goal is to achieve a single technical framework addressing all usage scenarios, requirements and deployment scenarios defined in TR38.913 [2].
In this contribution, we discuss about beam measurements and whether additional procedures are needed to declare UE’s TX/RX beam correspondence situation.
RAN1#87 made the following related agreements [3]: 
	Agreements:
· Companies are encouraged to refine the definition of beam correspondence, if necessary 
· Note: whether or not to introduce this definition in NR is a separate topic
· Under the refined definition of beam correspondence (if any), study whether or not mechanism(s) for determining UE’s beam correspondence is needed. 
· the study may consider the following aspects - 
· e.g. metrics to be considered SNR/Power (beam-quality), CSI, and others
· e.g. values of the metrics at which beam correspondence is declared
· e.g., complexity/overhead
· e.g., possibility of supporting reporting to the gNB about beam correspondence at the UE



RAN1#AH1_NR made the following further related agreements [4]:
	Agreement:
· For the definition of beam correspondence:
· Confirm the previous working assumption of the definition
· Note: this definition/terminology is for convenience of discussion
· The detailed performance conditions are up to RAN4
Agreement:
· Support capability indication of UE beam correspondence related information to TRP
· FFS details including capability definition,  case(s) (if any) when the indication is not necessary



2	Discussion
2.1	Beam measurements
Beam measurements for beam management purpose, e.g. to setup and maintain a candidate serving beam set for downlink control and data transmissions, are considered to be based on power measurements on detected beams. CSI or other measure considering also interference component would have potential problems that SINR based beam measurement (and selection) is prone to independent scheduling decisions among neighbouring gNBs, and thus SINR based beam selection may not provide benefit upon RSRP based beam selection. For instance, assuming that beam selection is primarily based on P1 procedure and cell specific periodic CSI-RS, the interference situation is most likely different during the measurements and when the actual PDCCH and/or PDSCH transmission on selected beam(s) take place. In addition, power measurements are simple to the UE, especially considering that there may be tens or even hundreds of beams to detect, track and measure per cell. Detection and measurements are based on beam specific RS, i.e. on cell specific CSI-RS for P1 or aperiodic UE-specific CSI-RS for P2. As discussed in [5], RSRP would be the measurement quantity for beam measurements.
Proposal 1: RSRP as measurement quantity for beam measurements. 
2.2	On the need for mechanism to determine UE’s beam correspondence
As a starting point we review the confirmed working assumption related to beam correspondence definition made in RAN1#86bis:
	Working assumption:
· The followings are defined as Tx/Rx beam correspondence at TRP and UE :
· Tx/Rx beam correspondence at TRP holds if at least one of the following is satisfied:
· TRP is able to determine a TRP Rx beam for the uplink reception based on UE’s downlink measurement on TRP’s one or more Tx beams.
· TRP is able to determine a TRP Tx beam for the downlink transmission based on TRP’s uplink measurement on TRP’s one or more Rx beams
· Tx/Rx beam correspondence at UE holds if at least one of the following is satisfied: 
· UE is able to determine a UE Tx beam for the uplink transmission based on UE’s downlink measurement on UE’s one or more Rx beams.
· UE is able to determine a UE Rx beam for the downlink reception based on TRP’s indication based on uplink measurement on UE’s one or more Tx beams.
· More refined definition can still be discussed



The TRP can handle both TX/RX beam correspondence and non-correspondence conditions by configuring UEs to act in certain ways:
· TX/RX beam correspondence at TRP
· TRP determines UL RX beam(s) for the UE based on Beam Status Information reports provided by the UE where measurements are performed based on TRP TX beams
· TX/RX beam correspondence not available at TRP
· TRP configures UE to transmit UL signal (e.g. PRACH preamble in RACH procedure) in repeated manner or multiple SRSs in time in order to be able to determine UL RX beam for the UE. DL TX beam would be determined similarly as in beam correspondence case

In initial access, the TX/RX beam correspondence capability of the UE can be transparent to the system and no different procedure is needed for non-correspondence case than in beam correspondence case as shown in [4]. 
Observation: In initial access no mechanism is needed to determine UE’s TX/RX beam correspondence.
Consideration for connected mode, and in general, we start with a hypothesis that UE’s doesn’t have TX/RX beam correspondence. On the other hand, as a result of initial access the TRP and UE have mutually aligned DL TX and RX beams as well as UL TX and RX beams. Using those beams the TRP and UE carry out RRC connection establishment during which the UE signals TRP UE capability information potentially including the TX/RX beam correspondence capability. Based on the capability information TRP may then configure UE accordingly:
1. UE determines its RX and TX beams from cell specific periodical CSI-RS (P1) and UE specific aperiodic CSI-RS (P2)
2. UE determines its RX beams from cell specific periodical CSI-RS (P1) and UE specific aperiodic CSI-RS (P2) and TX beams based on feedback from gNB for configured multiple SRSs on which the UE may try different TX beams.

Proposal: No separate procedures/ mechanism(s) for determining UE’s beam correspondence is needed other than RRC level UE capability information exchange between TRP and UE about UE’s TX/RX beam correspondence.
3	Conclusions 
In this contribution association between gNB DL beam reference signal antenna port(s) and DMRS antenna ports for PDCCH is discussed. Based on discussion the following observations and proposals are made:
Observation: In initial access no mechanism is needed to determine UE’s TX/RX beam correspondence.
Proposal: No separate procedures/ mechanism(s) for determining UE’s beam correspondence is needed other than RRC level UE capability information exchange between TRP and UE about UE’s TX/RX beam correspondence. 
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