
Page 1

[bookmark: _Hlk37433361]3GPP TSG RAN WG1 #102e 	R1- 2006775
August 17th – August 28th, 2020
	
[bookmark: Source]Agenda item:	7.2.5.2
Source: 	Qualcomm
[bookmark: _GoBack]Title: 	Remaining Issues on UCI enhancements for URLLC
[bookmark: DocumentFor]Document for:	Discussion and Decision
1	Introduction 
In this document, the text proposals for the following topics are presented. Each corresponding section also includes a reason for the proposed addition or modification.
	Section 2
	UE procedure to cancel configured uplink transmission

	Section 3
	Priority determination for DCI format 0_1/1_1 and 0_2/1_2


2	UE Procedure to cancel configured uplink transmission
In RAN1 #98b it was agreed that:
Agreement:
For both DG and CG with “Rel-16 PUSCH transmission scheme”, if dynamic SFI is not configured, semi-static flexible symbols are used for PUSCH. Segmentation occurs at least around semi-static DL symbols.
· FFS segmentation also around dynamically indicated invalid symbols for UL transmissions in the UL grant (if supported for DG and/or Type 2 CG) and/or semi-statically configured invalid symbols for UL transmissions (if supported)
· FFS how to handle the conflict with dynamic DL transmission for CG


In this section we discuss the second FFS. We expand the discussion here into a more general case where the uplink transmission is a configured PUSCH transmission, or a configured PUCCH carrying HARQ-ACK for SPS PDSCH reception. In Rel-15, dynamic SFI or a dynamic indication of PDSCH or CSI-RS reception may cancel configured UL transmission, when Tproc,2 timeline with is met, as specified in 38.214. First, it should be noted that, this part of spec is not supported anywhere else in Rel-15 specification. More precisely, a Rel-15 UE was not supposed to cancel an ongoing uplink transmission through indication by a DCI. Second, the procedure needs to be revisited when priority of configured PUSCH or PUCCH is higher than DCI scheduling PDSCH and/or triggering CSI-RS.   
To address the second issue above, we propose the following additions and modifications:
	Modified clause (Section 11.1.1 of TS 38.213)


If a UE is configured by higher layers to transmit SRS, or PUCCH, or PUSCH, or PRACH in a set of symbols of a slot and the UE detects a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible, or the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1, or DCI format 0_2 or DCI format 1_2, indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols, then 
-	the UE does not expect to receive a PDSCH scheduled or a CSI-RS triggered by a PDCCH where the priority indicator field in the corresponding DCI is either not configured or set to 0, that overlaps with the transmission of a PUSCH corresponding to a configured grant with a priority set to 1 in configuredGrantConfig, or a PUCCH configured to carry HARQ-ACK for SPS PDSCH receptions with a priority set to 1 in SPS-Config



-	the UE does not expect to cancel the transmission in symbols from the set of symbols that occur, relative to a last symbol of a CORESET where the UE detects the DCI format 2_0 or the DCI format 1_0 or the DCI format 1_1 or the DCI format 0_1, after a number of symbols that is smaller than the PUSCH preparation time  for the corresponding PUSCH processing capability [6, TS 38.214] assuming  and  corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format 2_0, DCI format 1_0, DCI format 1_1 or DCI format 0_1 and the SCS configuration of the SRS, PUCCH, PUSCH or r, where r corresponds to the SCS configuration of the PRACH if it is 15kHz or higher; otherwise r=0
-	the UE cancels the PUCCH, or PUSCH, or PRACH transmission in remaining symbols from the set of symbols and cancels the SRS transmission in remaining symbols from the subset of symbols. 
3        Priority indication for DCI format 0_1/0_2/1_1/1_2
In NR Rel-16, it was agreed that both DCI format 0_1 and DCI format 0_2 can be used to schedule high and low priority HARQ-ACK and PUSCH, and this feature is UE optional.  
Agreement:
When both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities.
· This feature is UE optional 

For a UE that is not capable of supporting this feature (i.e., dynamic priority indication with mixed DCI formats), a DCI format (from the formats 0_1/1_1/0_2/1__2) may either schedule a high priority transmission or a low priority transmission, but not both. Therefore, these UEs need to determine the priority of transmissions associated with the DCI formats 0_1/1_1/0_2/1_2.
One naïve approach to determine the priority of HARQ-ACK or PUSCH scheduled by DCI format 1_1/1_2 or 0_1/0_2 is to configure a priority indication field in at least one of the DCI formats, and let the DCI format always indicate high priority. Note that, as agreed in previous RAN1 meetings, if the priority indication field is not configured in a DCI format, the transmissions scheduled by the DCI format is always treated as low priority. Thus, as long as the priority indication field is configured in a DCI format, the priority indication may be used to indicate high priority. The problem with this approach is that, the priority indication bit configured in a DCI format will be wasted, since its value cannot be dynamically changed. As such, this contradicts the motivation to introduce the new DCI format, and will inevitably impact the reliability of the new DCI format. 
A better approach is to let the associate the DCI formats 0_1/1_1 and 0_2/1_2 with fixed priorities. In principle, if only one priority is configured to the UE, then both DCI format 0_1/1_2 and 0_2/1_2 are associated with low priority. If two priorities are configured to the UE, then it is reasonable to have 0_1/1_1 to be associated with low priority, and to have 0_2/1_2 to be associated with high priority. 
For DCI format 1_1/1_2, this approach is straightforward. Indeed, the UE may determine whether one or two HARQ-ACK codebooks are configured by checking the number of PUCCH-configs configured to the UE. However, for DCI format 0_1/0_2, this approach is less straightforward, since there is no direct mechanism to let the UE know whether one or two PUSCH priorities are configured. The only proxy available for this purpose is the RRC parameter PriorityIndicator-ForDCIFormat0_2, which was designed to indicate whether the priority indicator field is present in the DCI format 0_2 or not. If this RRC parameter is set to enabled, then it means that there’re two priority levels configured for PUSCH. In our view, the easiest approach to enable the priority determination for DCI format 0_2 is to reuse this parameter but change the possible value of this parameter to be {dynamic, semi-static}. This way, if PriorityIndicator-ForDCIFormat0_2  is set to dynamic, then the UE determines that there’re two PUSCH priorities configured, and the UE will have 1 bit priority indication field in the DCI to dynamically indicate the priority of the scheduled PUSCH using the DCI. If PriorityIndicator-ForDCIFormat0_2 is set to semi-static, then the UE determines that there’re two PUSCH priorities configured, and DCI format 0_2 will always indicate high priority. If PriorityIndicator-ForDCIFormat0_2  is not configured, then there is only one PUSCH priority, and the PUSCH scheduled by DCI format 0_2 is associated with the low priority. 
Based on the discussions above, we have the following proposal:
Proposal 9: If a UE is not capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both of the pairs 0_1/1_1 or 0_2/1_2 when the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2, the UE is expected to assume a fixed priority by DCI format
· DCI format 0_1/1_1 is always low priority 
· If two HARQ-ACK priorities are configured, then DCI 1_2 is high priority; otherwise it is of low priority
· For DCI format 0_2, change the value range of the RRC parameter PriorityIndicator-ForDCIFormat0_2 from {enabled} to {dynamic, semi-static}; 
· If this parameter is configured to be semi-static, the DCI format 0_2 is of high priority; if this parameter is not configured, then DCI format 0_2 is of low priority; 
· UE is not expected to be configured with PriorityIndicator-ForDCIFormat0_2 to be dynamic.
The proposed TP can be found below. In the TP below, the capability [XXXX] is aimed to define the capability that both DCI format 0_1/1_1 and 0_2/1_2 can be used to schedule PDSCH/PUSCH with different priorities. 
	Modified clause (Section 9 of 38.212)


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, and the UE indicates the capability of [XXXX], 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. Otherwise, if the UE does not indicate the capability of [XXXX], 
· A priority index associated with a PUSCH scheduled by DCI format 0_2 can be provided by PriorityIndicator-ForDCIFormat0_2. If PriorityIndicator-ForDCIFormat0_2 is configured to be semi-static, a PUSCH transmission scheduled by DCI format 0_2 is of priority index 1. If by PriorityIndicator-ForDCIFormat0_2 is not configured, then a PUSCH transmission scheduled by DCI format 0_2 is of priority index 0. UE is not expected to be configured with PriorityIndicator-ForDCIFormat0_2 equal to dynamic. 
· If two HARQ-ACK codebooks are configured, then a PUCCH scheduled by DCI format 1_2 is of priority index 1; otherwise, a PUCCH scheduled by DCI format 1_2 is of priority index 0. 
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
	End
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