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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This paper summarizes the discussion on the collision handling when multiple overlapping CSI reports are associated with the same PUCCH resource ID, as proposed in [1].
[bookmark: _Ref129681832]The procedure for CSI collision handling
For overlapping CSI reports, the resolution was specified in TS 38.213 and TS 38.214 as copied in Appendix. The collision handling includes the priority comparison of CSI reports, CSI multiplexing or dropping according to higher layer configuration.
However, it is unclear when the overlapping CSI reports are configured with the same PUCCH resource ID. For example, two periodic CSI reports are associated with the same PUCCH resource ID, and they overlap in one slot. Then following the spec as below, whether to multiplex both CSI reports or drop one of them is specified in section 9.2.5 of TS 38.213. 
	(section 5.2.5, TS 38.214)
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 except for the case when one of the y value is 2 and the other y value is 3 (for CSI reports transmitted on PUSCH, as described in Clause 5.2.3; for CSI reports transmitted on PUCCH, as described in Clause 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 Clause 9.2.5.2 in [6, TS 38.213].



On the multiplexing or dropping, there can be two interpretations following the spec:
· Interpretation 1: the PUCCH resources with the same resource ID are considered as the same PUCCH.
Following this interpretation, since there’s only one PUCCH resource for both CSI reports, then UE shall multiplex all CSI reports transmitted in the PUCCH resource.
	(Section 9.2.5.2, TS 38.214)
If a UE has one or more CSI reports and zero or more HARQ-ACK/SR information bits to transmit in a PUCCH where the HARQ-ACK, if any, is in response to a PDSCH reception without a corresponding PDCCH



-	if any of the CSI reports are overlapping and the UE is provided by multi-CSI-PUCCH-ResourceList with  PUCCH resources in a slot, for PUCCH format 2 and/or PUCCH format 3 and/or PUCCH format 4, as described in Clause 9.2.1, where the resources are indexed according to an ascending order for the product of a number of corresponding REs, modulation order , and configured code rate ;




-	if , the UE uses PUCCH format 2 resource , or the PUCCH format 3 resource , or the PUCCH format 4 resource 






-	else if  and , , the UE transmits a PUCCH conveying HARQ-ACK information, SR and CSI report(s) in a respective PUCCH where the UE uses the PUCCH format 2 resource , or the PUCCH format 3 resource , or the PUCCH format 4 resource  




-	else the UE uses the PUCCH format 2 resource , or the PUCCH format 3 resource , or the PUCCH format 4 resource  and the UE selects  CSI report(s) for transmission together with HARQ-ACK information and SR, when any, in ascending priority value as described in [6, TS 38.214] 

-	else, the UE transmits the  bits in a PUCCH resource provided by pucch-CSI-ResourceList and determined as described in Clause 9.2.5 



· Interpretation 2: the PUCCH resources with the same resource ID are considered as different PUCCH resources.
Following this interpretation, 
	(section 9.2.5.2, TS 38.214)
For a transmission occasion of a single CSI report, a PUCCH resource is provided by pucch-CSI-ResourceList. For a transmission occasion of multiple CSI reports, corresponding PUCCH resources can be provided by multi-CSI-PUCCH-ResourceList.
…
(section 9.2.5, TS 38.214)
This Clause is applicable to the case that a UE has overlapping resources for PUCCH transmissions or for PUCCH and PUSCH transmissions and each PUCCH transmission is over a single slot without repetition. Any case that a PUCCH transmission is with repetitions over multiple slots is described in Clause 9.2.6. If a UE is configured with multiple PUCCH resources in a slot to transmit CSI reports
-	if the UE is not provided multi-CSI-PUCCH-ResourceList or if PUCCH resources for transmissions of CSI reports do not overlap in the slot, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS 38.214]
-	if the first resource includes PUCCH format 2, and if there are remaining resources in the slot 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 first resource includes PUCCH format 3 or PUCCH format 4, and if there are remaining resources in the slot that include PUCCH format 2 and 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 multi-CSI-PUCCH-ResourceList and if any of the multiple PUCCH resources overlap, the UE multiplexes all CSI reports in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as described in Clause 9.2.5.2.



Question 1: please provide your preference between the two interpretations, or other interpretations if any.
	Companies
	Comments

	Huawei, HiSilicon
	Our understanding is interpretation 1, i.e., the PUCCH resources with the same resource ID are considered as the same PUCCH, as this is more aligned with the current spec. The spec is contradicting with interpretation 2 as in the following, where the highlighted parts should also include the case of PUCCH resources with the same PUCCH resource ID. 
9.2.5	UE procedure for reporting multiple UCI types
This Clause is applicable to the case that a UE has overlapping resources for PUCCH transmissions or for PUCCH and PUSCH transmissions and each PUCCH transmission is over a single slot without repetition. Any case that a PUCCH transmission is with repetitions over multiple slots is described in Clause 9.2.6. If a UE is configured with multiple PUCCH resources in a slot to transmit CSI reports
-	if the UE is not provided multi-CSI-PUCCH-ResourceList or if PUCCH resources for transmissions of CSI reports do not overlap in the slot, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS 38.214]
-	if the first resource includes PUCCH format 2, and if there are remaining resources in the slot 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 first resource includes PUCCH format 3 or PUCCH format 4, and if there are remaining resources in the slot that include PUCCH format 2 and 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 multi-CSI-PUCCH-ResourceList and if any of the multiple PUCCH resources overlap, the UE multiplexes all CSI reports in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as described in Clause 9.2.5.2.

In addition, with interpretation 1, it’s more flexible for the configuration of CSI multiplexing.


	DCM
	In the first place, why such a strange configuration should be provided by gNB is unclear. gNB can configure different PUCCH resource IDs for different CSI reports. We do not think discussion is necessary. Or, if such a configuration is essential, it should be explained clearly.

	Qualcomm
	Agree with DOCOMO.

	ZTE
	Share the view of DOCOMO.

	Apple
	Our understanding is that when UE is not provided with multi-CSI-PUCCH-ResourceList, the CSI is selected based on its priority without the need to check whether multiple CSI are mapped to the same PUCHH resource. Each CSI has unique priority. 
Below is the initial agreement made in the past 
[image: ]

	Samsung
	We agree with DCM that such configuration is strange. Besides, please consider the following agreement in RAN1-NR#4
Agreement:
· Support configuring the UE with J>=1 PUCCH resource configuration per UL BWP candidate used for carrying multiple CSI reports (associated with a PUCCH resource config (Format 2/3/4 and its Maximum Code rate))
· In case the PUCCH resources for two or more PUCCH-based CSI reports collide (at least partially overlap in time), the colliding CSI reports with the highest priorities are carried in a multi-CSI PUCCH resource and remaining CSI reports are dropped
· The number of included CSI reports is determined by the configured maximum code rate of the multi-CSI PUCCH resource 
· This applies to CSI only transmission on PUCCH, i.e. not multiplexed with HARQ-ACK
· The PUCCH resource for carrying multiple CSI reports does not need to be configured to a UE
· FFS if periodicity of multi-CSI resource needs to be defined
· FFS value of J
· Exact mechanism TBD in RAN1#92
Include as part of LS to RAN2



	Intel
	We share similar view as DCM that this is a corner case or mis-configuration to configure same PUCCH resource ID for different CSI reports which overlap in time. We also do not think this is essential for discussion.



For interpretation 1, there’s no conflicting description in spec. To make spec clearer, the following is proposed:
	============================TP#1 to 38.213=========================
[bookmark: _Toc12021480][bookmark: _Toc20311592][bookmark: _Toc26719417][bookmark: _Toc44877077][bookmark: _Toc51963708][bookmark: _Toc74673455]9.2.5	UE procedure for reporting multiple UCI types
This Clause is applicable to the case that a UE has overlapping resources for PUCCH transmissions or for PUCCH and PUSCH transmissions and each PUCCH transmission is over a single slot without repetition. Any case that a PUCCH transmission is with repetitions over multiple slots is described in Clause 9.2.6. If a UE is configured with multiple PUCCH resources in a slot to transmit CSI reports
-	if the UE is not provided multi-CSI-PUCCH-ResourceList or if PUCCH resources for transmissions of CSI reports do not overlap in the slot, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS 38.214]
-	if the first resource includes PUCCH format 2, and if there are remaining resources in the slot 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 first resource includes PUCCH format 3 or PUCCH format 4, and if there are remaining resources in the slot that include PUCCH format 2 and 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 multi-CSI-PUCCH-ResourceList and if any of the multiple PUCCH resources overlap, the UE multiplexes all CSI reports in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as described in Clause 9.2.5.2. 
If a UE is configured with the same PUCCH resource in a slot to transmit CSI reports, the UE multiplexes all CSI reports in the PUCCH resource.
============================ TP#1 to 38.213=========================



Question 2: if the preference is interpretation 1, please input your comments on the proposed TP.
	Companies
	Comments

	Huawei, HiSilicon
	We support the TP to make the case clearer. 

	Apple
	We do not support the TP.

	Samsung 
	We do not support the TP. 



For interpretation 2, there’s conflicting in spec description, to remove any potential ambiguity, the following change is needed:
	============================TP#2 to 38.213=========================
9.2.5	UE procedure for reporting multiple UCI types
This Clause is applicable to the case that a UE has overlapping resources for PUCCH transmissions or for PUCCH and PUSCH transmissions and each PUCCH transmission is over a single slot without repetition. Any case that a PUCCH transmission is with repetitions over multiple slots is described in Clause 9.2.6. If a UE is configured with multiple PUCCH resources or one same PUCCH resource in a slot to transmit CSI reports
-	if the UE is not provided multi-CSI-PUCCH-ResourceList or if PUCCH resources for transmissions of CSI reports do not overlap in the slot, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS 38.214]
-	if the first resource includes PUCCH format 2, and if there are remaining resources in the slot 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 first resource includes PUCCH format 3 or PUCCH format 4, and if there are remaining resources in the slot that include PUCCH format 2 and 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 multi-CSI-PUCCH-ResourceList and if any of the multiple PUCCH resources overlap, the UE multiplexes all CSI reports in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as described in Clause 9.2.5.2. 
============================ TP#2 to 38.213=========================



Question 3: if the preference is interpretation 2, please input your comments on the proposed TP.
	Companies
	Comments

	
	

	
	

	
	




Conclusion
TBD
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Agreements:
e Onaper PUCCH group basis:
o

= If a UE is configured with multi-CSI-PUCCH-Config, the UE multiplexes all the CSI reports
corresponding to CSI only PUCCH resources (overlapping or not) in the slot on a single multi-CSI-
PUCCH resource, following the agreed priority rules for CSI reporting.

= Ifa UE is not configured with multi-CSI-PUCCH-Config, among all the PUCCH resources for CSI
reporting, the UE selects maximum two non-overlapping PUCCH resources for CSI reports with the

highest priority.
e Iftwo non-overlapping PUCCH resources are selected, they include at least one with PUCCH
format 2.

o For CSl-only reporting in a slot, if a UE is configured with more than two non-overlapping CSI reports in a slot,
the UE selects the maximum two PUCCH resources with the highest priority CSI repots.
= Iftwo non-overlapping PUCCH resources are selected, they include at least one with PUCCH format 2.
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