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1	Introduction
In RAN1#94 meeting MIMO session, we have the following agreed TPs intended to clarify CSI report priority. 
	Agreement
Text proposal for TS38.214
5.2.5	Priority rules for CSI reports
< Unchanged parts are omitted >

A first CSI report is said to have priority over second CSI report if the associated  value is lower for the first report than for the second report.
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, 
if y values are different between the two 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): 

-	The CSI report with higher  value shall not be sent by the UE,
otherwise, the two CSI reports are multiplexed or either is dropped based on the priority values, as described in Subclause 9.2.5.2 in 38.213.
If a semi-persistent CSI report to be carried on PUSCH collides with PUSCH data transmission, when the starting symbols between the two channels are aligned, the CSI report shall not be transmitted by the UE.




In this paper, we will further clarify the CSI reporting priority and hope to arrive at an aligned understanding of the application order.  
In addition, the following issues remain to be solved. 
	
Discuss the following issues in RAN1#94bis:
· CPU occupancy starting time for L1-RSRP reporting
· Z timing requirement (from triggering PDCCH to start of PUSCH) for L1-RSRP reporting
· Solution to avoid transmission of CSI for inactive/suspended BWP without changing the definition of valid downlink slot of the CSI reference resource. 




The current definition of “valid downlink slot” may justify transmission of CSI for inactive/suspended BWP. And unfortunately, we are not able to reason the decision that we have to the solve the problematic definition without changing the definition, so we will try to modify the definition to solve the problem. To show our respect to RAN1 AGREEMENT, our proposed TP will be for reference.   

2	Clarification on CSI Report Priority
CSI report priority is addressed at several places in the specifications, including:
· 38.213 section 9.2.5 
· 38.214 section 5.2.3, 5.2.4, 5.2.5

Reading the specifications and the agreements so far, we have the following observations:
· The value y in 38.214 section 5.2.5 stands for the reporting types, including P, SP and AP CSI. 
· UE is not expected to report two AP CSI at one time instance, so the collision case doesn’t apply.
· Two CSI reports with the same y (the same reporting type) will have different Pri (priority function in 28.214 section 5.2.5).
· The maximum collision order (number of colliding CSI reports at one time instance) could be higher than 2. 

Cross reference between specification brings some confusion on the understanding of the priority application order. Here, we provide our understanding and illustrate the flow as Fig. 1 below. 

[image: ]
Figure 1. CSI report priority application order. 
Starting from the CSI reporting type, value y, for any two colliding CSI reports with the same reporting type, a case which can only happen for PUCCH transmission, we should follow the description in 38.213 section 9.2.5. If a multi-CSI PUCCH resource is configured, 38.213 section 9.2.5.2 applies. If a multi-CSI PUCCH resource is not configured, the Pri function in 38.214 section 5.2.5 should be calculated and the according description applies. 
For any two colliding CSI reports with different reporting types, the Pri function is calculated and the description in 38.214 sections 5.2.3 and 5.2.4 apply for PUSCH and PUCCH transmission separately. 
Proposal 1: Use Fig.1 as a starting point to align understanding of the CSI priority rules. 
As the according descriptions are scattered in different specifications, we propose to leave it to the editors how to address it in the specifications. Here we copy/paste and highlight the confusing parts in 38.213 and 38.214. 
Proposal 2: Based on the aligned understanding, editors to address the clarification of CSI report priority rules. 
######################################### TS38.214 ########################################

5.2.5	Priority rules for CSI reports

A first CSI report is said to have priority over second CSI report if the associated  value is lower for the first report than for the second report.
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, 
if y values are different between the two 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): 

-	The CSI report with higher  value shall not be sent by the UE,
otherwise, the two CSI reports are multiplexed or either is dropped based on the priority values, as described in Subclause 9.2.5.2 in 38.213.
If a semi-persistent CSI report to be carried on PUSCH collides with PUSCH data transmission, when the starting symbols between the two channels are aligned, the CSI report shall not be transmitted by the UE.
######################################### end ############################################
######################################### TS38.213 ########################################
9.2.5 UE procedure for reporting multiple UCI types
A UE multiplexes HARQ-ACK/SR and periodic/semi-persistent CSI in a same PUCCH if the UE is provided higher
layer parameter simultaneous HARQ-ACK-CSI; otherwise, the UE drops the periodic/semi-persistent CSI report(s) and
includes only HARQ-ACK/SR in the PUCCH.

If a UE is configured with multiple PUCCH resources in a slot to transmit only semi-persistent or periodic CSI reports

- if the UE is not provided higher layer parameter multi-CSI-PUCCH-ResourceList, the UE determines a first
resource corresponding to a CSI report with the highest priority [6, TS38.214]. If the first resource includes
PUCCH format 2, and if there are remaining resources that do not overlap with the first resource, the UE
determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the
remaining resources, and a corresponding second resource as an additional resource for CSI reporting

-if the UE is provided higher layer parameter multi-CSI-PUCCH-ResourceList, the UE multiplexes CSI reports
with overlapping resources in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as
described in Subclause 9.2.5.2
######################################### end ###########################################

3	TP for “valid downlink slot” Definition Correction 
The current definition of “valid downlink slot” is in 38.214 section 5.2.2.1.1, here we copy/paste as below:
######################################### TS38.214 ########################################
A slot in a serving cell shall be considered to be a valid downlink slot if:
-	it comprises at least one higher layer configured downlink or flexible symbol, and
-	it does not fall within a configured measurement gap for that UE, and
-	the active DL BWP in the slot is the same as the DL BWP for which the CSI reporting is performed, and
-	there is at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRSX Active Time no later than CSI reference resource for which the CSI reporting is performed. 
######################################### end ###########################################
[bookmark: _GoBack]According to this definition, when a CSI measurement is performed but the corresponding report does not get transmitted before BWP switching, the report might still be valid for transmission when the UE switches back to the measured BWP, though the report may be very stale. To solve this problem, we offer the following TP:
######################################### TP start ########################################
A slot in a serving cell shall be considered to be a valid downlink slot if:
-	it comprises at least one higher layer configured downlink or flexible symbol, and
-	it does not fall within a configured measurement gap for that UE, and
-	the active DL BWP in the slot is the same as the DL BWP for which the CSI reporting is performed without BWP switching in between, and
-	there is at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRSX Active Time no later than CSI reference resource for which the CSI reporting is performed. 
######################################### end ###########################################
Proposal 3: Use the TP as reference and modify the definition of “valid downlink slot” to avoid CSI reporting for inactive/suspended BWP. 
4	Conclusions
In this paper, propose to align the understanding of CSI priority order application and provide our TP for “valid downlink slot” correction, specifically we have the following proposals: 
Proposal 1: Use Fig.1 as a starting point to align understanding of the CSI priority rules. 
Proposal 2: Based on the aligned understanding, editors to address the clarification of CSI report priority rules.
Proposal 3: Use the TP as reference and modify the definition of “valid downlink slot” to avoid CSI reporting for inactive/suspended BWP. 
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