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1. Introduction
This document provides text proposals for the list of issues identified during the preparation pertaining to the HARQ and scheduling aspects (AI 7.2.5.4) of NR eURLLC.
Email Discussion #1 by 5/29 and corresponding TP (if any) by 6/5 – Kianoush (Qualcomm):
· Issue #1: Cancellation timeline for the case the high priority channel is dynamically scheduled 
· Potential modification for the previous agreement on when the UE can cancel the ongoing transmission
· Determination of SCS and N2 for the case of non-CA UL and CA UL
· Issue #2: Intra-UE cancellation and multiplexing order 
· Issue #3: Revision of existing RAN1 agreement
	The agreement in RAN1#100bis-e is updated as follows:
· If a UE is scheduled with a first PDSCH and a second PDSCH which is starting later than the first PDSCH on a given serving cell, the corresponding PUCCHs carrying HARQ-ACK with different priorities can overlap in time. 
· FFS: For supporting this feature, a new FG, separate from FG 12-1, will be introduced.
· FFS: The PUCCH associated with the second PDSCH cannot be scheduled for transmission at or earlier than PUCCH associated with the first PDSCH.



2. Text Proposal to Capture Intra-UE Prioritization Timeline 

	Reason for change:
	Updating an agreement from RAN1 #99


	Summary of change:
	Allowing a UE to cancel the low priority transmission from the starting symbol of a high priority transmission


	Consequences if not approved:
	Increasing UE’s complexity





		Modified clause (Section 9 of TS 38.213)



9	UE procedure for reporting control information
<Unchanged text is omitted>
A PUSCH or a PUCCH, including repetitions if any, can be of priority index 0 or of priority index 1. If a priority index is not provided for a PUSCH or a PUCCH, the priority index is 0. If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority. If, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, a UE determines to transmit
-	a first PUCCH of larger priority index, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE does not transmit the PUSCH or the second PUCCH cancels the transmission of the PUSCH or the second PUCCH from the first overlapping symbol with the first PUCCH transmission at the latest. The UE expects that the first [overlapping] symbol of the first PUCCH is not earlier than  after the last symbol of the PDCCH with the DCI format scheduling the first PUCCH, where is given in [6, TS 38.214] for the corresponding PUSCH timing capability assuming  based on   and  as defined in this clause, and  is determined by the reported UE capability.
-	a PUSCH of larger priority index, a PUCCH of smaller priority index, and a transmission of the PUSCH would overlap in time with a transmission of the PUCCH, the UE does not transmit the PUCCH cancels the transmission of the PUCCH from the first overlapping symbol with the PUSCH at the latest. The UE expects that the first [overlapping] symbol of the PUSCH is not earlier than  after the last symbol of the PDCCH with the DCI format scheduling the PUSCH, where is given in [6, TS 38.214] for the corresponding PUSCH timing capability assuming , based on   and  as defined in this clause, and  is determined by the reported UE capability.
-	a first PUSCH of larger priority index on a serving cell, a second PUSCH of smaller priority index on the serving cell, and a transmission of the first PUSCH would overlap in time with a transmission of the second PUSCH, the UE does not transmit the second PUSCH, where at least one of the two PUSCH is not scheduled by a DCI format.
<Unchanged text is omitted>
	End











3.    Text Proposal to Capture Processing Timeline Extension 
	Reason for change:
	Capturing an agreement from RAN1 #99


	Summary of change:
	Extending the minimum processing timeline of a high priority channel in case of intra-UE prioritization


	Consequences if not approved:
	Missing an earlier RAN1 agreement in the specification




			Modified clause (Section 5.3 of TS 38.214)


If the first uplink symbol of the PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged, then the UE shall provide a valid HARQ-ACK message. 
-	N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is to be transmitted, and κ is defined in clause 4.1 of [4, TS 38.211]. 
-	If the PDSCH DM-RS position  for the additional DM-RS in Table 7.4.1.1.2-3 in clause 7.4.1.1.2 of [4, TS 38.211] is  then N1,0=14 in Table 5.3-1, otherwise N1,0=13.
-	If the UE is configured with multiple active component carriers, the first uplink symbol which carries the HARQ-ACK information further includes the effect of timing difference between the component carriers as given in [11, TS 38.133].
-	For the PDSCH mapping type A as given in clause 7.4.1.1 of [4, TS 38.211]: if the last symbol of PDSCH is on the i-th symbol of the slot where i < 7, then d1,1 = 7 - i, otherwise d1,1 = 0.
· If a PUCCH of a larger priority index would overlap with PUCCH/PUSCH of a smaller priority index,  for the PUCCH of a larger priority is set as reported by the UE; otherwise d2=0.
	End






		Modified clause (Section 6.4 of TS 38.214)


If the first uplink symbol in the PUSCH allocation for a transport block, including the DM-RS, as defined by the slot offset K2 and the start and length indicator SLIV of the scheduling DCI and including the effect of the timing advance, is no earlier than at symbol L2, where L2 is defined as the next uplink symbol with its CP starting after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, then the UE shall transmit the transport block. 
-	N2 is based on µ of Table 6.4-1 and Table 6.4-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µDL, µUL) resulting with the largest Tproc,2, where the µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PUSCH was transmitted and µUL corresponds to the subcarrier spacing of the uplink channel with which the PUSCH is to be transmitted, and κ is defined in clause 4.1 of [4, TS 38.211].
-	If the first symbol of the PUSCH allocation consists of DM-RS only, then d2,1 = 0, otherwise d2,1 = 1. 
-	If the UE is configured with multiple active component carriers, the first uplink symbol in the PUSCH allocation further includes the effect of timing difference between component carriers as given in [11, TS 38.133]. 
-	If the scheduling DCI triggered a switch of BWP, d2,2 equals to the switching time as defined in [11, TS 38.133], otherwise d2,2=0. 
· If a PUSCH of a larger priority index would overlap with PUCCH of a smaller priority index,  for the PUSCH of a larger priority is set as reported by the UE; otherwise d2=0.
-	For a UE that supports capability 2 on a given cell, the processing time according to UE processing capability 2 is applied if the high layer parameter processingType2Enabled in PUSCH-ServingCellConfig is configured for the cell and set to enable,
-	If the PUSCH indicated by the DCI is overlapping with one or more PUCCH channels, then the transport block is multiplexed following the procedure in clause 9.2.5 of [6, TS 38.213], otherwise the transport block is transmitted on the PUSCH indicated by the DCI.
	End




























4. Text Proposal to Capture  for Intra-UE Prioritization 
	[bookmark: _GoBack]Reason for change:
	Defining minimum processing time for intra-UE prioritization 


	Summary of change:
	Defining minimum processing time for collision handling across transmissions with different priorities 

	Consequences if not approved:
	Ambiguity between a UE and a gNB when a low priority transmission can be cancelled by a UE




		Modified clause (Section 9 of TS 38.213)



9	UE procedure for reporting control information
<Unchanged text is omitted>
A PUSCH or a PUCCH, including repetitions if any, can be of priority index 0 or of priority index 1. If a priority index is not provided for a PUSCH or a PUCCH, the priority index is 0. If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority. If, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, a UE determines to transmit
	a first PUCCH of larger priority index, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE does not transmit the PUSCH or the second PUCCH
-	a PUSCH of larger priority index, a PUCCH of smaller priority index, and a transmission of the PUSCH would overlap in time with a transmission of the PUCCH, the UE does not transmit the PUCCH 
-	a first PUSCH of larger priority index on a serving cell, a second PUSCH of smaller priority index on the serving cell, and a transmission of the first PUSCH would overlap in time with a transmission of the second PUSCH, the UE does not transmit the second PUSCH, where at least one of the two PUSCH is not scheduled by a DCI format 
If a UE is scheduled by a PDCCH to transmit a PUCCH or PUSCH of a larger priority index overlapping with PUCCH(s) and/or PUSCH(s) of a smaller priority index in a slot, 
·  is based on a  corresponding to the smallest SCS configuration of the PDCCHs providing the DCI formats for the PUCCH(s) and/or PUSCH(s) of the smaller priority index, the PDCCH providing the DCI format for the PUCCH and/or PUSCH of a larger priority index, the PUCCH(s) and/or PUSCH(s) of the smaller priority index, and the PUCCH and/or PUSCH of a larger priority index; and 
· if the overlapping group consists of a PUCCH of a larger priority index and PUCCHs and/or PUSCHs of a smaller priority index, and if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the DCI format scheduling the PUCCH of a larger priority index and for all serving cells corresponding to PUCCHs of smaller priority indices in the overlapping group and if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cell with the corresponding PUSCHs of smaller priority indices in the overlapping group, N2 is 5 for =0, 5.5 for =1 and 11 for =2, otherwise, N2 is 10 for =0, 12 for =1, 23 for =2 and 36 for =3;
· if the overlapping group consists of a PUSCH of a larger priority index and PUCCHs and/or PUSCHs of a smaller priority index and if processingType2Enabled of PUSCH-ServingCellConfig is set to enable for the serving cell with the PUSCHs in the overlapping group and if processingType2Enabled of PDSCH-ServingCellConfig is set to enable for all serving cells corresponding to PUCCHs of a smaller priority index in the overlapping group, N2 is 5 for =0, 5.5 for =1 and 11 for =2; otherwise, N2 is 10 for =0, 12 for =1, 23 for =2 and 36 for =3.
	<Unchanged text is omitted>
	End



























5. Text Proposal to Capture Order of Multiplexing and Prioritization 
	Reason for change:
	Define an order between intra-UE prioritization and multiplexing 

	Summary of change:
	Including a rule for cancellation of a low priority channel upon detection of the first high priority, overlapping, channel. 

	Consequences if not approved:
	Ambiguity between a UE and a gNB for the order of prioritization and multiplexing 



		Modified clause (Section 9 of TS 38.213)



9	UE procedure for reporting control information
<Unchanged text is omitted>
A PUSCH or a PUCCH, including repetitions if any, can be of priority index 0 or of priority index 1. If a priority index is not provided for a PUSCH or a PUCCH, the priority index is 0. If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority. When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indices, the UE resolves the overlapping for PUCCH and/or PUSCH transmissions of a same priority index first, and then, if the UE determines to transmit
If, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, a UE determines to transmit
· a first PUCCH of larger priority index, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE does not transmit the PUSCH or the second PUCCH
-	a PUSCH of larger priority index, a PUCCH of smaller priority index, and a transmission of the PUSCH would overlap in time with a transmission of the PUCCH, the UE does not transmit the PUCCH 
-	a first PUSCH of larger priority index on a serving cell, a second PUSCH of smaller priority index on the serving cell, and a transmission of the first PUSCH would overlap in time with a transmission of the second PUSCH, the UE does not transmit the second PUSCH, where at least one of the two PUSCH is not scheduled by a DCI format.
If a UE detects a first DCI format scheduling a PUCCH or PUSCH of a larger priority index overlapping with PUCCHs or PUSCHs of a smaller priority index, the UE is not expected to transmit the PUCCHs or PUSCHs of the smaller priority index due to detecting a second DCI format at a later time.   
<Unchanged text is omitted>
	End






