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Introduction
In RAN plenary meeting #82, the following WID for enhancements on multi-beam operation with a bit modification from previous WID was endorsed [1].
· 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 beam failure recovery for SCell with DL/UL as well as DL-only, where PCell can be operating in FR1 as well as FR2 
· Specify measurement and reporting of either L1-RSRQ or L1-SINR

And, in RAN Ad-Hoc 1901 meeting, following agreement relevant to panel-specific beam selection was achieved [2]. 
Agreement
An identifier (ID), agreed in RAN1#95, that can be used at least for indicating panel-specific UL transmission is to be down-selected or merged from the following alternatives in next RAN1 meeting:
· Alt.1: an SRS resource set ID, where FFS on further association to other RS (if needed)
· Alt.2: an ID, which is directly associated to a reference RS resource and/or resource set 
· Alt.3: an ID, which can be assigned for a target RS resource or resource set
· Alt.4: an ID which is additionally configured in spatial relation info

In this contribution, we give our views on panel-specific beam selection and beam selection enhancements on multi-beam operation.  
Discussion 
Supporting simultaneous multi-panel UL transmission for PUSCH 
In previous meetings, this topic has been discussed, and no any agreements making this feasible have been achieved. However, this feature has a potential benefit for robust communication for a certain use case, for example, as mentioned by other company, this feature is not only for hand-held devices, but also other use cases, e.g., vehicular terminals, where a terminal has multi antenna panels in many spots. And this feature is also affected by circumstance, such as ISD, a distance between gNB and user terminals, user mobility, blocking probability, the number of micro TRPs that user terminal can connect and so on. So that means it is important to align the simulation assumption. Therefore, it is necessary to consider/define the use case and simulation assumption first. 

Proposal 1: Regarding the supporting simultaneous multi-panel UL transmission for PUSCH, RAN1 should consider/define the use case(s) and simulation assumption first. 


DL beam selection using Msg.3 for random access procedure 
In Release 15 based beam selection procedure, it is separated to the two parts, initial access with random access (RA) procedure and beam management after RA procedure completion. For the first part, RACH procedure, before a UE transmits RACH preamble to a gNB, a UE needs to identify a beam pair of gNB-UE. In Rel-15 based beam selection, two options can be considered for beam identification of Msg1. 
For the first option (Opt. 1), a UE starts RACH procedure once the beam power exceeds certain quality threshold. This option has a benefit for lower latency beam selection that a UE does not need to wait until a gNB scans all beams. However, it has a probability that a selected beam is not optimal for the procedure after RACH, i.e. DL beam management. For the second option (Opt. 2), a UE measures all beams from a gNB and identifies the best beam. Opt. 2 has an optimal solution for a certain type of cases such as reliable and robust communication, but required time period for beam selection is longer than any selection method. Hence, there is a trade-off between two options. 
Most appropriate beam selection throughout RACH procedure is to apply the benefits from two options, which is low latency and best beam selection. In other words, a UE operates two-step beam selection for initial access with RACH procedure. This method is consisted by coarse and precise beam selection. The first step is coarse beam selection for Msg1. In coarse beam selection, Rel-15 based Opt. 1 beam identification is applied, and therefore, a UE terminates beam identification earlier and transmits using a good enough beam. The second step is precise beam selection for Msg3 to complete RACH procedure with the best selected beam. In precise beam selection, a UE applies Opt. 2 beam selection method, and it means that a UE selects the strongest/most optimal beam from all beams transmitted by gNB through measurement between transmitting Msg. 1 and receiving Msg2, and then, a UE indicates it to gNB. In this step, Msg3 must have bit field to indicate reference signal index of the best beam. And, since Msg3 occurs re-transmission, this field is useful for reliable and robust initial access. 
In addition to add this type of beam selection option, it is necessarily to take dynamic selection of options for UE into account since there are UEs with various type requirements, such as low latency, high load and more reliable communication. As a result, less latency initial access with RACH is achieved. From the discussion above, we provide following proposal; 

Proposal 2: Msg3 beam management for latency reduction should be specified. 

For the second part, DL beam measurement with UE-specific best beams starts. In other words, UE cannot use any beams other than those used in initial access. However, this part has already finished in initial access if Msg3 beam management is applied for the target UE. Therefore, when Msg3 beam management is applied for the system, DL beam measurement can be skipped, so further latency reduction can be achieved. 
 
Proposal 3: DL beam measurement procedure in beam management can be skipped if Msg3 beam management is applied for random access procedure. 

Conclusion
In this contribution, we discussed enhancements multi-beam selection. Based on the discussion, our views are summarized as follows; 

Proposal 1: Regarding the supporting simultaneous multi-panel UL transmission for PUSCH, RAN1 should consider/define the use case(s) first. 
Proposal 2: Msg3 beam management for latency enhancements should be specified. 
Proposal 3: DL beam measurement procedure in beam management can be skipped if Msg3 beam management is applied for random access procedure. 
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