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Introduction
The following was agreed in RAN1#91 [1]: 
	Agreement:
L1-RSRP and resource indicators for beam management are mapped to the first CSI Part when reported on long PUCCH or PUSCH 



For the beam reporting channel, we have the following agreement:
	Agreement:
· 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



This contribution addresses the issues with the aperiodic L1-RSRP and beam resource indicators (e.g. CRI or SSBRI) reporting, which is referred to as aperiodic beam reporting in this contribution.
Aperiodic beam report
1 
2 
According to the agreement in [1], one CRI and SSBRI is reported using 6 bits. L1-RSRP and differential L1-RSRP values are reported using 7 bits and 4 bits, respectively. The payload size for a beam report with N CRIs or SSBRIs is summarized in Table 1.

[bookmark: _Ref503383296]Table 1: Payload size of a beam report
	N
	Payload size (# bits)

	1
	13

	2
	23

	3
	33

	4
	43



Since the payload size of an aperiodic beam report is fixed (and small) for a given value of N, there is no need for two UCI parts (unlike two-part design for aperiodic CSI reporting) to report the aperiodic beam report. Therefore, the aperiodic beam report should be reported in one-part (using a single UCI) on PUSCH. 

Proposal: For aperiodic beam reporting, one-part reporting is used.   
[bookmark: _Ref446598642]Collision between aperiodic beam and CSI reports
If an aperiodic beam report collides with an aperiodic CSI report, then beam report can be according to at least one of the following alternatives:
· Alt 1: Either beam report or CSI report is dropped
· Alt 2: Beam and CSI reports are multiplexed and reported. 
Since dropping an aperiodic beam or CSI report is undesired, Alt 2 is preferable. Now, since aperiodic CSI on PUSCH is reported in two parts (CSI part 1 and CSI part 2), one of the following alternatives can be used to multiplex an aperiodic beam report with an aperiodic CSI.
· Alt 2a: Beam report is multiplexed with CSI part 1.
· Alt 2b: Beam report is multiplexed with CSI part 2. Since CSI part 2 can be transmitted partially based on a priority order by partitioning CSI part 2 bits into multiple segments, the beam report can be included (Option 0) in the highest priority segment (Q0 for WB CSI). Alternatively, the beam report is included separately either before or after (Option 1 and 2). An illustration is shown in Figure 1. Between the three options, Option 0 is preferable since a beam report is WB, hence can be lumped/multiplexed with WB CSI components.


Figure 1: beam + partial CSI part 2 reporting
Proposal: If aperiodic beam report collides with aperiodic CSI report, then 
· Beam and CSI reports are multiplexed
· One of the two alternatives is used to multiplex aperiodic beam and CSI reports (CSI part 1 and CSI part 2) on PUSCH
· Alt 2a: Beam report is multiplexed with CSI part 1
· Alt 2b: Beam report is multiplexed with CSI part 2; for partial CSI part 2 reporting, beam report is included in the highest priority segment.
Conclusions
In this contribution, the following proposals are made:
· For aperiodic beam reporting, one-part reporting is used. 
· If aperiodic beam report collides with aperiodic CSI report, then 
· Beam and CSI reports are multiplexed
· One of the two alternatives is used to multiplex aperiodic beam and CSI reports (CSI part 1 and CSI part 2) on PUSCH
· Alt 2a: Beam report is multiplexed with CSI part 1
· Alt 2b: Beam report is multiplexed with CSI part 2; for partial CSI part 2 reporting, beam report is included in the highest priority segment. 

Text Proposals (38.214)
…
[bookmark: _Toc500966101]5.2.5	Priority rules for CSI reports
Two CSI reports are said to collide if the time occupancy of the physical channels scheduled to carry the CSI reports overlap in at least one OFDM symbol and are transmitted on the same carrier. When a UE is configured to transmit two colliding CSI reports, the following rules apply (for CSI reports transmitted on PUSCH, as described in Subclause 5.2.3; for CSI reports transmitted on PUCCH, as described in Subclause 5.2.4): 
[bookmark: _Hlk498074194]-	If an aperiodic CSI report containing Type I CSI collides with either a periodic CSI report containing Type I CSI or a semi-persistent CSI report containing Type I CSI, then the aperiodic Type I CSI report has priority and the periodic or semi-persistent Type I CSI report shall not be sent by the UE.  
-	If a semi-persistent CSI report containing Type II CSI collides with an aperiodic CSI report also containing Type II CSI, then the aperiodic Type II CSI report has priority and the semi-persistent Type II CSI report shall not be sent by the UE.  
-	 [TBD if a semi-persistent CSI report collides with a periodic CSI report for Type I colliding with Type I and Type II colliding with Type II.]. 
-	If a Type I CSI report to be carried on the PUSCH collides with a Type I CSI report to be carried on the PUCCH, then the Type I CSI report to be carried on the PUSCH has priority, and the Type I CSI report to be carried on the PUCCH shall not be sent by the UE. 
-	If a Type II CSI report to be carried on the PUSCH collides with a Type II CSI report to be carried on the PUCCH, then the Type II CSI report to be carried on the PUSCH has priority, and the Type II CSI report to be carried on the PUCCH shall not be sent by the UE. 
[bookmark: _Hlk496886826]-	If an aperiodic Type I CSI report intended for the PUSCH collides with a semi-persistent Type I CSI report also intended for the PUSCH, then the aperiodic Type I CSI report has priority and the semi-persistent Type I CSI report shall not be sent by the UE.  
-	If an aperiodic Type II CSI report intended for the PUSCH collides with a semi-persistent Type II CSI report also intended for the PUSCH, then the aperiodic Type II CSI report has priority and the semi-persistent Type II CSI report shall not be sent by the UE.  
[bookmark: _GoBack]-	If an aperiodic Type I CSI report intended for the PUCCH collides with a Type I CSI report intended for the PUSCH, then the aperiodic Type I CSI report intended for the PUCCH has lower priority and shall not be sent by the UE.  
- 	If an aperiodic Type II CSI report intended for the PUCCH collides with a Type II CSI report intended for the PUSCH, then the aperiodic Type II CSI report intended for the PUCCH has lower priority and shall not be sent by the UE.  
-	If an aperiodic CSI report collides with an aperiodic beam (CRI/L1-RSRP or SSBRI/L1-RSRP) report, then the aperiodic CSI report and the aperiodic beam report shall be multiplexed and sent by the UE. When the aperiodic CSI report comprises two parts, then [Alt 2a] the Part 1 CSI or [Alt 2b] the highest priority segment of the Part 2 CSI is multiplexed with the aperiodic beam report.
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