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Introduction
In 3GPP RAN1#86 meeting, beam management procedures were discussed and three procedures were agreed to be supported [1]:
Agreements:
· The following DL L1/L2 beam management procedures are supported within one or multiple TRPs:
· P-1: is used to enable UE measurement on different TRP Tx beams to support selection of TRP Tx beams/UE Rx beam(s)
· For beamforming at TRP, it typically includes a intra/inter-TRP Tx beam sweep from a set of different beams
· For beamforming at UE, it typically includes a UE Rx beam sweep from a set of different beams
· FFS: TRP Tx beam and UE Rx beam can be determined jointly or sequentially
· P-2: is used to enable UE measurement on different TRP Tx beams to possibly change inter/intra-TRP Tx beam(s)
· From  a possibly smaller set of beams for beam refinement than in P-1
· Note: P-2 can be a special case of P-1
· P-3: is used to enable UE measurement on the same TRP Tx beam to change UE Rx beam in the case UE uses beamforming
· Strive for the same procedure design for Intra-TRP and inter-TRP beam management
· Note: UE may not know whether it is intra-TRP or inter TRP beam 
· Note: Procedures P-2&P-3 can be performed jointly and/or multiple times to achieve e.g. TRP Tx/UE Rx beam change simultaneously
· Note: Procedures P-3 may or may not have physical layer procedure spec. impact
· Support managing multiple Tx/Rx beam pairs for a UE
· Note: Assistance information from another carrier can be studied in beam management procedures
· Note that above procedure can be applied to any frequency band
· Note that above procedure can be used in single/multiple beam(s) per TRP 
· Note: multi/single beam based initial access and mobility treated within a separate RAN1 agenda item

In this contribution, further details regarding procedure P-3 are discussed.
Discussion
[bookmark: OLE_LINK5]In 3GPP RAN1#86bis meeting, it was agreed to support beam management procedure without beam-related indication. Without beam-related indication implies that TX beam used by TRP is transparent to UE. To facilitate such type of beam management, P-3 procedure could be utilized for UE to choose proper RX beams for data reception. Besides, in separate determination of TX/RX beams described in [2], a P-3 procedure can also be used to update best RX beam.
Since only RX beam updating is involved in procedure P-3, actually no reporting is needed. The RS for P-3 is preferred to be aperiodically and UE-specifically transmitted as TX beam of the RS is UE-specific. When TRP has downlink data for UE, TRP can transmit RS for P-3 for UE to make preparation for data reception. But it does not have to be accompanied by data transmission, as the best RX beam is not likely to change from TTI to TTI. It is a waste of resource of inserting RS in each TTI. In addition, TRP and UE can use P-3 to continuously update best TX and RX beam even when there is no data for UE for a while.
Proposal 1: 
· An aperiodic RS independent from data transmission is designed for P-3.

Figure 1: Aperiodic RS transmission for P-3
The aperiodic transmission of RS for P-3 could be triggered by DL grant. The RS occupies L consecutive OFDM symbols following the DL grant. The number of L can be indicated in the DL grant. After reading the trigger signaling in the DL grant, UE tests candidate RX beams by receiving the RS and updates the RX beam. After that, UE can receive the data channel with the newly updated RX beam. It is also possible that the whole TTI is dedicated for RS transmission. The updated RX beams can be used to receive following TTIs. Aperiodic RS transmission is illustrated in Figure 1. 
Procedure P-3 can be designed in the same framework as P-2. P-2 is used to enable UE measurement on different TRP TX beams to possibly change inter/intra-TRP TX beam(s). Therefore, the framework shall enable UE to change TX beam and/or RX beam by configuring different parameters. For P-2 procedure, the RS shall be transmitted over different TX beams, and for P-3 procedure the RS shall be transmitted with one TX beam but repeated multiple times. To achieve this, the triggering signaling of RS transmission can include these parameters: number of TX beams (N) and repetition number of each TX beam (L). Assume each RS transmission occupies one OFDM symbol. The total number of OFDM symbol is NL. If L = 1 and N > 1, UE uses the previous RX beam and select the best TX beam and reports beam-related information. If N = 1 and L > 1, UE test candidate RX beams based on measuring the RS without reporting. It is also possible that N > 1 and L > 1. In this case, UE change both TX beams and RX beam. The transmission of RS in this framework is illustrated in Figure 2.

Figure 2: Framework for RS transmission of P-2 and P-3
Note that if multiple TXRUs are available, within one OFDM symbol it is possible to transmit (test) more than one TX (RX) beams.
Proposal 2: 
· P-3 and P-2 are designed in the same framework.
· The triggering signaling of RS transmission for P-2 and P-3 includes: number of TX beams (N) and repetition number of each TX beam (L).
Conclusions
In this contribution, details regarding procedure P-3 are discussed, and the following proposals are given:
Proposal 1: 
· An aperiodic RS independent from data transmission is designed for P-3.
Proposal 2: 
· P-3 and P-2 are designed in the same framework.
· The triggering signaling of RS transmission for P-2 and P-3 includes: number of TX beams (N) and repetition number of each TX beam (L).
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