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In the RAN1#101-e meeting, cancellation handling with configured high priority transmission was discussed in [1], but it only focused on the UL prioritization between PUCCH and PUCCH/PUSCH. The UL prioritization cases between PUSCH with SP-CSI and other PUSCHs with different priorities were omitted. 
This issue has been raised in [3] but was not treated last meeting. Some companies thought that the cases which were marked as “unknown” in [3] are out of the Rel-16 scope, while some other companies thought PUSCH with SP-CSI should be treated as DG PUSCH and shall then follow the rule for the DG PUSCH mechanism in UL prioritization. Based on our understanding, it seems there is no clear conclusion or definition yet to say that the collision with SP-CSI belongs to the collision scenario between DG and CG. The UE behavior for the UL prioritization cases between PUSCH with SP-CSI and other PUSCHs with different priorities is not clear based on the current specification. In this paper we present our view how to resolve this remaining issue.
Discussion
According to current spec [3], the agreements from the RAN1#101-e meeting are captured in TS 38.213 as follows:

	…
If a UE would transmit the following channels, including repetitions if any, 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 PDSCH(s) reception without corresponding PDCCH(s) and a second PUCCH of smaller priority index with HARQ-ACK information only in response to PDSCH(s) reception without corresponding PDCCH(s), or 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 PDSCH(s) reception without corresponding PDCCH(s), or
-	a configured grant PUSCH of larger priority index and a configured PUSCH of smaller priority index on a same serving cell
the UE is expected to cancel a repetition of the PUCCH/PUSCH transmissions of smaller priority index before the first symbol overlapping with the PUCCH/PUSCH transmission of larger priority index if the repetition of the PUCCH/PUSCH transmissions of smaller priority index overlaps in time with the PUCCH/PUSCH transmissions of larger priority index.
…
A UE does not expect to be scheduled to transmit a PUCCH or a PUSCH with smaller priority index that would overlap in time with a PUCCH of larger priority index with HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH. A UE does not expect to be scheduled to transmit a PUCCH of smaller priority index that would overlap in time with a PUSCH of larger priority index with SP-CSI report(s) without a corresponding PDCCH.
…



For the DCI scheduling a high priority transmission, the collision handling is captured as follows:
	…
When a UE determines overlapping for PUCCH and/or PUSCH transmissions of different priority indexes other than PUCCH transmissions with SL HARQ-ACK reports before considering limitations for UE transmission as described in clause 11.1 and clause 11.1.1, including repetitions if any, the UE first resolves the overlapping for PUCCH and/or PUSCH transmissions of smaller priority index as described in clauses 9.2.5 and 9.2.6. 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 repetition of a transmission of a second PUSCH or a second PUCCH of smaller priority index, the UE cancels the repetition of a transmission of the second PUSCH or the second PUCCH before 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 repetition of the transmission of a second PUCCH of smaller priority index, the UE cancels the repetition of the transmission of the second PUCCH before the first symbol that would overlap with the first PUSCH transmission
where
…



The different combinations of UL transmissions with different priorities can be summarized in the table below. And based on the above paragraphs from the current spec, a UE behavior is defined for most of the cases except those that we marked with “Unknown1” or “Unknown2”.

Table 1 – UE behavior for different combinations of HP/LP overlap
	
	HP PUCCH with DCI
	HP PUCCH with SPS AN without DCI
	HP PUCCH with SR
	HP PUSCH with DCI
	HP CG PUSCH
	HP PUSCH with SP-CSI without DCI

	LP PUCCH with DCI
	HP
	[bookmark: OLE_LINK1]Error case
	HP
	HP
	HP
	Error case

	LP PUCCH with SPS AN without DCI
	HP
	HP
	HP
	HP
	HP
	HP

	LP PUCCH with SR
	HP
	HP
	HP
	HP
	HP
	HP

	LP PUCCH with CSI
	HP
	HP
	HP
	HP
	HP
	HP

	LP PUSCH with DCI
	HP
	Error case
	HP
	Error case
	DG
	Unknown2

	LP CG PUSCH
	HP
	HP
	HP
	DG
	HP
	Unknown2

	LP PUSCH with SP-CSI without DCI
	HP
	HP
	HP
	[bookmark: OLE_LINK6]Unknown1
	HP
	Unknown2



Based on our understanding, it seems no clear conclusion or definition has been reached yet to say that the collision with SP-CSI belongs to collisions between DG and CG. For all these “Unknown1” or “Unknown2” cases, the UE behavior should be defined to avoid misunderstanding between the UE and the gNB. As these cases haven’t been discussed during the previous meetings, we suggest the simplest solution, to define them as error cases.

[bookmark: OLE_LINK12][bookmark: OLE_LINK11]Proposal 1: For the overlap between LP PUSCH and HP PUSCH for the following cases, UE is not expected to be scheduled and the TP from Appendix 1 is adopted in 38.213

· TP  from Appendix 1 for TS 38.213 to define the UE behavior for the overlap between 
· HP PUSCH with DCI and LP PUSCH with SP-CSI without DCI;
· HP PUSCH with SP-CSI without DCI and LP PUSCH with DCI;
· HP PUSCH with SP-CSI without DCI and LP CG PUSCH;
· HP PUSCH with SP-CSI without DCI and LP PUSCH with SP-CSI without DCI.

Conclusion
According to the discussion, following proposal is provided:
Proposal 1: For the overlap between LP PUSCH and HP PUSCH for the following cases, UE is not expected to be scheduled and the TP from Appendix 1 is adopted in 38.213

· TP  from Appendix 1 for TS 38.213 to define the UE behavior for the overlap between 
· HP PUSCH with DCI and LP PUSCH with SP-CSI without DCI;
· HP PUSCH with SP-CSI without DCI and LP PUSCH with DCI;
· HP PUSCH with SP-CSI without DCI and LP CG PUSCH;
· HP PUSCH with SP-CSI without DCI and LP PUSCH with SP-CSI without DCI.
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Appendix 1 – Text Proposals for RAN1#109-e
TP for TS 38.213 
To define the UE behavior for overlap between LP PUSCH and HP PUSCH for
· HP PUSCH with DCI and LP PUSCH with SP-CSI without DCI;
· HP PUSCH with SP-CSI without DCI and LP PUSCH with DCI;
· HP PUSCH with SP-CSI without DCI and LP CG PUSCH;
· HP PUSCH with SP-CSI without DCI and LP PUSCH with SP-CSI without DCI.

	9	UE procedure for reporting control information
<unchanged text omitted>
A UE does not expect that a PUCCH carrying SL HARQ-ACK reports overlaps with PUSCH with aperiodic or semi-persistent CSI reports.
A UE does not expect to be scheduled to transmit a PUCCH or a PUSCH with smaller priority index that would overlap in time with a PUCCH of larger priority index with HARQ-ACK information only in response to a PDSCH reception without a corresponding PDCCH. A UE does not expect to be scheduled to transmit a PUCCH/PUSCH of smaller priority index that would overlap in time with a PUSCH of larger priority index with SP-CSI report(s) without a corresponding PDCCH. A UE does not expect to be scheduled to transmit a PUSCH of smaller priority index with SP-CSI report(s) without a corresponding PDCCH that would overlap in time with a PUSCH of larger priority with DCI.
<unchanged text omitted>





Appendix 2 – Agreements from previous meetings
· Agreements made in #98b meeting
	Agreements:
For intra-UE collision handling at the PHY layer, in case a high-priority UL transmission overlaps with a low-priority UL transmission, drop the low-priority UL transmission under certain constraint (particularly timeline).
· The UL transmission is a positive SR, HARQ-ACK, PUSCH or P/SP-CSI on PUCCH.
· FFS: for other types of UL transmission, e.g. SRS, PRACH, PUCCH-BFR, etc.
· FFS details of dropping behaviours.
· FFS details of processing timeline issues, e.g.
· How to handle the case where the timeline condition is not satisfied.
· Necessity of a new timeline.



· Agreements made in #101-e meeting
	Agreement
At least for handling collision between a high priority configured UL transmission and low priority channels in the following cases, it is up to UE implementation to ensure that the low priority UL transmission is cancelled, at the latest, from the first symbol that is overlapping with the high priority UL transmission:
· Case 1: Collision between a high priority SR PUCCH and any low priority channels 
· Case 2: Collision between a high priority CG-PUSCH and a low priority PUCCH
· Case 3: Collision between a high priority PUCCH carrying only HARQ-ACK corresponding to PDSCH without corresponding PDCCH and any low priority configured uplink transmission.
· Case 4: Collision between a high priority PUSCH carrying SP-CSI, except the first PUSCH after the activation DCI, and a low priority PUCCH
Agreement
· A UE is not expected to be dynamically scheduled with a PUCCH or PUSCH with a lower priority overlapping with a higher priority PUCCH carrying only HARQ-ACK for PDSCH without corresponding PDCCH.
· A UE is not expected to be dynamically scheduled with a PUCCH with a lower priority overlapping with a higher priority PUSCH carrying SP-CSI excluding the first PUSCH activated by a DCI. 




