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In this contribution, we clarify UCI dropping in case UCI is multiplexed on PUSCH.
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[bookmark: _Ref102041626]In our understanding, the following is the overall framework defined TS 38.213 for UCI multiplexing procedure. A UE first determine a PUCCH resource to transmit UCI (either with or without PUCCH multiplexing on PUCCH). Then, if that determined PUCCH resource overlaps with PUSCHs, the UE multiplexing UCI on PUSCH and not transmit the PUCCH; otherwise, the UE transmit the PUCCH. 
 It is clear that, if the determined PUCCH resource does not overlap with any PUSCH, when UE transmit the PUCCH, if the number of REs of the PUCCH resource is not enough to transmit all UCI bits, certain UCI dropping rules are defined in TS 38.213 Section 9.2.5.1 and 9.2.5.2. 
The question is that, when the determined PUCCH resource overlaps with at least a PUSCH, and the UE would eventually transmit UCI multiplexing on PUSCH, if the number of REs of the determined PUCCH resource is not enough for all UCI bits, does UE drop UCI, although later UCI will be multiplexed on PUSCH? In our understanding, a UE should not drop UCI in this case. It is hoped that this is RAN1’s common understanding. 
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FL question 1: When UCI on a PUCCH resource is eventually multiplexed on a PUSCH, does the UE apply the UCI dropping rules defined for UCI transmission on PUCCH (in TS 38.213 section 9.2.5.1 and 9.2.5.2), if the number of REs of the PUCCH is not sufficient to accommodate all UCI bits?
Companies please provide answers to the above question. 
	Company Name
	Answer to the above question

	DCM
	‘NO’ seems to be correct in the current specification.
Although we thought that the current spec is unclear for the case, now our feeling is that UE behavior is clear based on the ending part of 9.2.5 of 213.

	MTK
	“No” to our understanding.

	Sharp
	“No”. It’s clear from the pseudo code in 9.2.5 of TS38.213 that it only determines the resource for UCI multiplexing.

	OPPO
	No according to current specification. 

	Ericsson
	‘No’ in our understanding.

	ZTE
	‘NO’. The current spec is clear. 

	Samsung
	We would like to ask for clarification that whether the dropping includes both partial dropping and dropping all CSI bits? For the latter one, even though the result PUCCH only includes HARQ-ACK, UE still multiplexes CSI in the PUSCH? 
[image: ]

	Apple
	YES. At the time that UE is processing PUCCH, it is not necessarily aware of PUSCH overlapping with a PUCCH (yes, multiplexing timeline is something that is specified in 9.2.5 and shall be met by NW). Consider the example below, where HARQ-ACK and PUSCH are associated with DCIs (and they are received much earlier than slot n, so no worries on Tproc,1 and Tproc,2). In this example, HARQ-Ack is 2 bits so overlapping with P-CSI, PRI indicates a PUCCH resource change (the blue resource which carries HARQ-ACK+P-CSI). Question is when should UE start processing the HARQ-ACK and P-CSI resource, so that UE has enough time to determine new resource and then check if that resource is overlapping with a PUSCH or not? If UE waits to get PUSCH (basically back Tproc,2 from the beginning of PUSCH symbol in this example), it will be too late to determine new PUCCH resource and perform multiplexing. 
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	vivo
	“No” to our understanding.

	FL
	For the above example Apple provided, FL’s personal view is that when NW issue the HARQ-ACK, NW should guarantee the UCI multiplexing timeline is satisfied even w.r.t. the new dark blue PUCCH resources, meaning the UL grant for PUSCH cannot arrive too late so UE does not have enough time to decide the (new) dark PUCCH should be multiplexed on PUSCH. But we also acknowledge UCI multiplexing timeline is quite complicated. It is OK if companies want to have more time to check if there is any loophole which may result UE cannot decide a PUCCH should be mux on PUSCH thus UE dropped part of the UCI on PUCCH already based on 9.2.5.1 and 9.2.5.2. 



FL question 2: What is your suggestion to solve this issue, if companies’ answers to the above question are opposite?
	Company Name
	Answer to the above question

	MTK
	If consensus can not be achieved, we have to rely on gNB to do blind detection or avoid this scenario to happen.

	Sharp
	If we could not reach consensus, we might need to have a conclusion to avoid a scenario.

	OPPO
	If there is no consensus, maybe we can make a conclusion to reflect the situation, and up to gNB implementation for this case. 

	Ericsson
	There should be single interpretation of the current spec.  We suggest to conclude according to views from majority of companies.

	ZTE
	We share the same view with Ericsson that there should be only one interpretation of the spec and we can take the majority of companies view as conclusion since the current spec is clear. 

	Samsung
	Agree with Ericsson and ZTE. Single interpretation of the current specification is strived. 

	Apple
	Given that spec was not clear, and there are different implementations, NW shall avoid this corner case, where a PUCCH resource on which UCI was dropped overlapping with a PUSCH (if any of these two constraints are not met, different implementations result the same behavior)

	vivo
	If we cannot reach consensus, maybe we can try to conclude that it is up to gNB implementation.

	FL
	Before we take the route to leaving this to gNB to handle, let’s discuss and see if we can reach a consensus. 
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