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Introduction
One agreement in RAN1 #101-e is not captured in spec, and we provide corresponding TP in this contribution. In addition, there is an open issue on unaligned timeline for cancellation and overriding. In this contribution, we also discuss this issue.
Discussion 
1.1 TP for cancellation timeline
There is an agreement in RAN1#101e, as copied here
Agreement
In case of collision between a high priority channel and low priority channels, adopt one of the following options:
1. A UE is expected to cancel the overlapping low priority channel by the first overlapping symbol at the latest. Further, a UE expects that the first [overlapping] symbol of the high priority channel is not earlier than Tproc,2+d1 after the last symbol of the PDCCH with the DCI format scheduling the high priority channel.
 According to the agreement, for collision between a high priority and a low priority, cancellation for overlapping low priority can start from the first overlapping symbol or the symbol before the first overlapping symbol. However, in current spec, only the latter case is captured. Therefore, we suggest the following TP to include the first overlapping symbol case.
	------------------------------------ Start of TP 38.213V16.3.0 section 9---------------------------------
<unchanged text omitted>
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in Clause 9.2.5. Then, 
-	if a transmission of a first PUCCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a transmission of a second PUSCH or a second PUCCH of smaller priority index, the UE cancels the transmission of the second PUSCH or the second PUCCH before no later than the first symbol that would overlap with the first PUCCH transmission
-	if a transmission of a first PUSCH of larger priority index scheduled by a DCI format in a PDCCH reception would overlap in time with a transmission of a second PUCCH of smaller priority index, the UE cancels the transmission of the second PUCCH before no later than the first symbol that would overlap with the first PUSCH transmission
where 
-	the overlapping is applicable before or after resolving overlapping among channels of larger priority index, if any, as described in Clause 9.2.5
-	the UE expects that the transmission of the first PUCCH or the first PUSCH, respectively, would not start before  after a last symbol of the corresponding PDCCH reception
-	is the PUSCH preparation time for a corresponding UE processing capability assuming  [6, TS 38.214], based on  and  as subsequently defined in this Clause, and  is determined by a reported UE capability
If a UE is scheduled by a DCI format in a first PDCCH reception to transmit a first PUCCH or a first PUSCH of larger priority index that overlaps with a second PUCCH or a second PUSCH transmission of smaller priority index that, if any, is scheduled by a DCI format in a second PDCCH
-	 is based on a value of  corresponding to the smallest SCS configuration of the first PDCCH, the second PDCCHs, the first PUCCH or the first PUSCH, and the second PUCCHs or the second PUSCHs 
-	if the overlapping group includes the first PUCCH
-	if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell where the UE receives the first PDCCH and for all serving cells where the UE receives the PDSCHs corresponding to the second PUCCHs, and if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cells with the second PUSCHs, N2 is 5 for , 5.5 for  and 11 for  
-	else, N2 is 10 for =0, 12 for , 23 for , and 36 for ;
-	if the overlapping group includes the first PUSCH 
-	if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cells with the first PUSCH and the second PUSCHs and if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for all serving cells where the UE receives the PDSCHs corresponding to the second PUCCHs, N2 is 5 for , 5.5 for  and 11 for 
-	else, N2 is 10 for =0, 12 for , 23 for , and 36 for ;
If a UE would transmit the following channels that would overlap in time
-	a first PUCCH of larger priority index with SR and a second PUCCH or PUSCH of smaller priority index, or 
-	a configured grant PUSCH of larger priority index and a PUCCH of smaller priority index, or
-	a first PUCCH of larger priority index with HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH and a second PUCCH of smaller priority index with SR and/or CSI, or a configured grant PUSCH with smaller priority index, or a PUSCH of smaller priority index with SP-CSI report(s) without a corresponding PDCCH, or
 -	a PUSCH of larger priority index with SP-CSI reports(s) without a corresponding PDCCH and a PUCCH of smaller priority index with SR, or CSI, or HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH, or
-	a configured grant PUSCH of larger priority index and a configured PUSCH of lower priority index on a same serving cell
the UE is expected to cancel the PUCCH/PUSCH transmissions of smaller priority index before no later than the first symbol overlapping with the PUCCH/PUSCH transmission of larger priority index.
<unchanged text omitted>
------------------------------------ End of TP 38.213V16.3.0 section 9---------------------------------



Proposal 1: The above TP 38.213V16.3.0 section 9 is captured in spec to support that UE can start cancellation from the first overlapping symbol.
1.2 Unaligned timeline for cancellation and overriding
To avoid UE complexity, cancellation/multiplexing/overriding is performed not in real time but at the deadline of multiplexing/cancellation/overriding considering processing time of multiplexing/cancellation/overriding, as shown in Figure 1. 



 
(a) Multiplexing                                (b) Cancellation                                    (c) Overriding
Figure 1 Timeline for (a) multiplexing, (b) cancellation and(c) overriding
Processing time of cancellation and overriding are different and processing time of overriding, i.e. N3 is shorter than processing time of cancellation, i.e. Tproc,2+d, as shown in Figure 2. So when both cancellation and overriding occur, to ensure enough time to perform cancellation and overriding, UE determines and generates final uplink channel at the deadline of cancellation. However, if there is a DCI indicating a new PUCCH, which overrides the cancelled PUCCH, UE has to look back cancelled PUCCH, it increases UE complexity significantly. To avoid UE complexity, overriding should be avoided after deadline of cancellation.


Figure 2 Timeline for cancellation and overriding
[bookmark: _GoBack]In fact, similar problem happens for multiplexing and overriding in Rel-15. Processing time of overriding, i.e. N3 is shorter than processing time of multiplexing, i.e. Tproc,2, as shown in Figure 3. So to ensure enough time to perform both multiplexing and overriding and avoid UE complexity, there is a restriction in spec that overriding does not occur after deadline of multiplexing, as copied in the following 
A UE does not expect to detect a DCI format scheduling a PDSCH reception or a SPS PDSCH release, or a DCI format including a One-shot HARQ-ACK request field with value 1, and indicating a resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot if the UE previously detects a DCI format scheduling a PUSCH transmission in the slot and if the UE multiplexes HARQ-ACK information in the PUSCH transmission. 


Figure 3 Timeline for multiplexing and overriding
Therefore, it is suggested to capture the following TP to avoid UE complexity due to unaligned timeline for cancellation and overriding.
	--------------------------------------- Start of TP 38.213V16.3.0 section 9-------------------------------------
<unchanged text omitted>
A UE does not expect to detect a DCI format scheduling a PDSCH reception or a SPS PDSCH release, or a DCI format including a One-shot HARQ-ACK request field with value 1, and indicating a resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot if the UE previously detects a DCI format scheduling a PUSCH transmission in the slot and if the UE multiplexes HARQ-ACK information in the PUSCH transmission, or if the UE previously detects a DCI format scheduling a PUCCH transmission for HARQ-ACK information in the slot and if the UE cancels the HARQ-ACK information in the PUCCH transmission. 
<unchanged text omitted>
------------------------------------------ End of TP 38.213V16.3.0 section 9-----------------------------------


Proposal 2: Overriding should be avoided after deadline of cancellation.
Proposal 3: The above TP 38.213V16.3.0 section 9 is captured in spec to avoid UE complexity due to unaligned timeline for cancellation and overriding.
Conclusions
In this contribution, we show our views on cancellation timeline and unaligned timeline between cancellation and overriding with the following proposals:
Proposal 1: The above TP 38.213V16.3.0 section 9 is captured in spec to support that UE can start cancellation from the first overlapping symbol.
Proposal 2: Overriding should be avoided after deadline of cancellation.
Proposal 3: The above TP 38.213V16.3.0 section 9 is captured in spec to avoid UE complexity due to unaligned timeline for cancellation and overriding.
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