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In this contribution, we summarize our input to the maintenance discussions on enhanced inter UE Tx prioritization/multiplexing of Rel-16 URLLC & IIoT enhancements. 
Section 2 discusses urgent identified issues with potential RRC impact, which need to be clarified during RAN1#100. Section 3 includes identified issues and related text proposals without identified additional RRC impact. 
2	Identified issues with (potential) RRC impact
2.1 UL cancellation for mixed traffic UEs: Cancel all PUSCH or only low priority PUSCH? (TS 38.213, Sec. 11.2A)  
Rel-16 URLLC supports uplink cancelation indication based on signaling using DCI format 2_4. A UE configured for UL indication is to cancel PUSCH or SRS transmissions on the indicated time-frequency resources as captured in Sec. 11.2A of TS 38.213 v16.0.0. The intention is to cancel lower priority PUSCH/SRS transmissions from one UE to enable successful decoding of overlapping high priority transmissions from another UE to support inter-UE multiplexing for URLLC services. 
While this works nicely when having UEs in mind having either only low priority (e.g. eMBB) traffic or high priority (e.g. URLLC) traffic, for mixed traffic UEs there is a still a logical design flaw when PUSCH is to be canceled independently of the PUSCH priority. The problem here is, that e.g. the resources for high priority transmission for a mixed traffic UE may need to be indicated to be canceled due to another UEs overlapping low priority traffic and the mixed traffic UE, as receiving the UL CI indication as well, would cancel its high priority PUSCH transmission. 
For a mixed traffic UE based on the current specifications, the following two operation options are available: 
· If the mixed traffic UE is also configured for UL cancelation, the UE would also cancel its high priority PUSCH even though the intention was to protect this transmission from inter-UE interference. Therefore, indicating the cancelation of the resources of high priority PUSCH for another UE will not be possible and the inter-UE multiplexing will therefore be limited. This is clearly suboptimal. 
· The second option would be to not configure such mixed traffic UEs with UL cancelation. Therefore, the network would not be able to use resources allocated to such UEs (incl. low priority eMBB type transmissions) to another UE for higher priority transmissions which also would limit the inter-UE multiplexing options and therefore actually limit the usefulness of the feature and negatively impact the UL URLLC capacity. 
And clearly mixed traffic UEs had been not just in scope for Rel-16 URLLC, but a main motivation as e.g. the Rel-16 intra-UE prioritization discussions always assumed to have low and high priority traffic for a single UE (i.e. mixed traffic UEs). 
From this perspective and having the PHY PUSCH priority defined in Rel-16 URLLC, we think that: 
Observation 2.1: UL cancelation should be limited only to low priority PUSCH (and not include high priority PUSCH which would be somehow counterproductive). Another option, if this would not be commonly acceptable, would be at least to make it RRC configurable if only low priority PUSCH or PUSCH independent of the PHY priority are to be canceled (possible RRC impact). 
The related proposal and TP below are assuming, that only low priority PUSCH (i.e. PUSCH or priority index 0) is to be canceled:

Proposal 2.1: UL cancelation for enhanced inter-UE prioritization/multiplexing should only be applicable for PUSCH having low PHY priority (i.e. of priority index 0) and SRS – PUSCH transmissions with high PHY priority (i.e. of priority index 1) are not subject to UL cancelation. Adopt the following related text proposal to Sec. 11.2A of TS 38.213 with the changes marked in red:
	TP to TS 38.213, Sec. 11.2A: Cancel only low priority PUSCH
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<Unchanged text is omitted>
An indication by a DCI format 2_4 for a serving cell is applicable to PUSCH of priority index 0 (according to Sec. 9) or SRS transmissions on the serving cell. For the serving cell, the UE determines the first symbol of the  symbols to be the first symbol that is after  from the end of a PDCCH reception where the UE detects the DCI format 2_4.  corresponds to the PUSCH processing capability 2 [6, TS 38.214] assuming  with  being the smallest SCS configuration between the SCS configurations of the PDCCH and of a PUSCH transmission or of an SRS transmission on the serving cell. 
A UE that detects a DCI format 2_4 for a serving cell cancels a PUSCH transmission of priority index 0, or a repetition of a PUSCH transmission [6, TS 38.214] of priority index 0 if the PUSCH transmission is with repetitions, or an SRS transmission on the serving cell if, respectively,
-	a group of symbols, from the  symbols, has a corresponding bit value of '1' in the DCI format 2_4 and includes a symbol of the (repetition of the) PUSCH transmission of priority index 0 or of the SRS transmission, and
-	a group of PRBs, from the  PRBs, has a corresponding bit value of '1' in the DCI format 2_4 and includes a PRB of the (repetition of the) PUSCH transmission of priority index 0 or of the SRS transmission,
where 
-	the cancellation of the (repetition of the) PUSCH transmission of priority index 0 includes all symbols from the earliest symbol of the (repetition of the) PUSCH transmission that are in one or more groups of symbols having corresponding bit values of '1' in the DCI format 2_4; 
-	the cancellation of the SRS transmission includes only symbols that are in one or more groups of symbols having corresponding bit values of '1' in the DCI format 2_4.



2.2 Finalize parameter value ranges for UL cancelation (i.e. CI-PayloadSize & timedurationforCI)
In the RAN1 endorsed RRC parameter list, there are still some open issues on the RRC parameter value range for the RRC parameters CI-PayloadSize and timedurationforCI. Overall, we think we should give as much flexibility as possible in the settings and therefore propose all the values still in brackets. 
Proposal 2.2: Support the following RRC parameter value ranges for UL cancellation with changes in the RRC parameter list in red: 
· For CI-PayloadSize support a value range of [1],2,4,[5],7,8,[10],14,16,[20],[25],28,32,[35],56,112
· For timedurationforCI support a value range of ‘Otherwise, 2, 4, 7, [14] symbols’
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3	Identified issues without RRC impact
3.1 UL cancelation – correction of SUL description (38.213, Sec. 11.2A)
One side sentence in Sec. 11.2A of TS 38.213 is double / not needed and also ‘for SUL’ is double. 
Proposal 3.1: Adopt the following related correction / text proposal on UL cancelation to Sec. 11.2A of TS 38.213 with the changes marked in red:
	TP to TS 38.213, Sec. 11.2A: Correction of SUL description
11.2A	Cancellation indication
If a UE is provided UplinkCancellation, the UE is provided a CI-RNTI by ci-RNTI for monitoring PDCCH candidates for a DCI format 2_4 [5, TS 38.212]. UplinkCancellation additionally provides to the UE 
-	a set of serving cells, by ci-ConfigurationPerServingCell, that includes a set of serving cell indexes and a corresponding set of locations for fields in DCI format 2_4 by positionInDCI
-	a number of fields in DCI format 2_4, by positionInDCI-forSUL, for each serving cell for a SUL carrier for a SUL carrier, if the serving cell is configured with a SUL carrier
for SUL of a serving cell if the serving cell configured with SUL
-	an information payload size for DCI format 2_4 by dci-PayloadSize-forCI
-	an indication for time-frequency resources by timeFrequencyRegion
<Unchanged text is omitted>


3.2 Correction of reference to UL cancelation for DCI format 2_4 (TS 38.212, Sec. 7.3.1.3.5)
When implementing the UL cancelation in TS 38.213, the clause / section number had been changed from 11.5 in the CR to 11.2A in the final specifications. Therefore, the reference is to be corrected in 38.212 for DCI format 2_4. 
Proposal 3.2: Correct the reference to UL cancelation in the DCI format 2_4 description of Sec. 7.3.1.3.5 of TS 38.212 with the changes marked in red:
	TP to TS 38.212, Sec. 7.3.1.3.5: Correct reference to UL cancelation section
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DCI format 2_4 is used for notifying the PRB(s) and OFDM symbol(s) where UE cancels the corresponding UL transmission from the UE according to Clause 11.2A5 of [5, TS 38.213].
The following information is transmitted by means of the DCI format 2_4 with CRC scrambled by CI-RNTI:
-	Cancellation indication 1, Cancellation indication 2, …, Cancellation indication indication N. 
The size of DCI format 2_4 is configurable by higher layers parameter dci-PayloadSize-forCI up to 126 bits, according to Clause 11.2A5 of [5, TS 38.213]. The number of bits for each cancellation indication is configurable by higher layer parameter CI-PayloadSize. For a UE, there is at most one cancellation indication for an UL carrier.
<Unchanged text is omitted>



4	Conclusions
In this contribution, we discuss the identified clarifications and additions on PDCCH enhancements with respect to the Rel-16 URLLC & IIoT WIs. 
The discussions in Sec. 2 on Enhanced inter UE Tx prioritization/multiplexing issues with (potential) RRC impact can be summarized as: 
Observation 2.1: UL cancelation should be limited only to low priority PUSCH (and not include high priority PUSCH which would be somehow counterproductive). Another option, if this would not be commonly acceptable, would be at least to make it RRC configurable if only low priority PUSCH or PUSCH independent of the PHY priority are to be canceled (possible RRC impact). 
Proposal 2.1: UL cancelation for enhanced inter-UE prioritization/multiplexing should only be applicable for PUSCH having low PHY priority (i.e. of priority index 0) and SRS – PUSCH transmissions with high PHY priority (i.e. of priority index 1) are not subject to UL cancelation. Adopt the following related text proposal to Sec. 11.2A of TS 38.213 with the changes marked in red:
	TP to TS 38.213, Sec. 11.2A: Cancel only low priority PUSCH
11.2A	Cancellation indication
<Unchanged text is omitted>
An indication by a DCI format 2_4 for a serving cell is applicable to PUSCH of priority index 0 (according to Sec. 9) or SRS transmissions on the serving cell. For the serving cell, the UE determines the first symbol of the  symbols to be the first symbol that is after  from the end of a PDCCH reception where the UE detects the DCI format 2_4.  corresponds to the PUSCH processing capability 2 [6, TS 38.214] assuming  with  being the smallest SCS configuration between the SCS configurations of the PDCCH and of a PUSCH transmission or of an SRS transmission on the serving cell. 
A UE that detects a DCI format 2_4 for a serving cell cancels a PUSCH transmission of priority index 0, or a repetition of a PUSCH transmission [6, TS 38.214] of priority index 0 if the PUSCH transmission is with repetitions, or an SRS transmission on the serving cell if, respectively,
-	a group of symbols, from the  symbols, has a corresponding bit value of '1' in the DCI format 2_4 and includes a symbol of the (repetition of the) PUSCH transmission of priority index 0 or of the SRS transmission, and
-	a group of PRBs, from the  PRBs, has a corresponding bit value of '1' in the DCI format 2_4 and includes a PRB of the (repetition of the) PUSCH transmission of priority index 0 or of the SRS transmission,
where 
-	the cancellation of the (repetition of the) PUSCH transmission of priority index 0 includes all symbols from the earliest symbol of the (repetition of the) PUSCH transmission that are in one or more groups of symbols having corresponding bit values of '1' in the DCI format 2_4; 
-	the cancellation of the SRS transmission includes only symbols that are in one or more groups of symbols having corresponding bit values of '1' in the DCI format 2_4.



Proposal 2.2: Support the following RRC parameter value ranges for UL cancellation with changes in the RRC parameter list in red: 
· For CI-PayloadSize support a value range of [1],2,4,[5],7,8,[10],14,16,[20],[25],28,32,[35],56,112
· For timedurationforCI support a value range of ‘Otherwise, 2, 4, 7, [14] symbols’

The discussions in Sec. 3 on Enhanced inter UE Tx prioritization/multiplexing without RRC impact can be summarized as: 
Proposal 3.1: Adopt the following related correction / text proposal on UL cancelation to Sec. 11.2A of TS 38.213 with the changes marked in red:
	TP to TS 38.213, Sec. 11.2A: Correction of SUL description
11.2A	Cancellation indication
If a UE is provided UplinkCancellation, the UE is provided a CI-RNTI by ci-RNTI for monitoring PDCCH candidates for a DCI format 2_4 [5, TS 38.212]. UplinkCancellation additionally provides to the UE 
-	a set of serving cells, by ci-ConfigurationPerServingCell, that includes a set of serving cell indexes and a corresponding set of locations for fields in DCI format 2_4 by positionInDCI
-	a number of fields in DCI format 2_4, by positionInDCI-forSUL, for each serving cell for a SUL carrier for a SUL carrier, if the serving cell is configured with a SUL carrier
for SUL of a serving cell if the serving cell configured with SUL
-	an information payload size for DCI format 2_4 by dci-PayloadSize-forCI
-	an indication for time-frequency resources by timeFrequencyRegion
<Unchanged text is omitted>



Proposal 3.2: Correct the reference to UL cancelation in the DCI format 2_4 description of Sec. 7.3.1.3.5 of TS 38.212 with the changes marked in red:
	TP to TS 38.212, Sec. 7.3.1.3.5: Correct reference to UL cancelation section
7.3.1.3.5	Format 2_4
DCI format 2_4 is used for notifying the PRB(s) and OFDM symbol(s) where UE cancels the corresponding UL transmission from the UE according to Clause 11.2A5 of [5, TS 38.213].
The following information is transmitted by means of the DCI format 2_4 with CRC scrambled by CI-RNTI:
-	Cancellation indication 1, Cancellation indication 2, …, Cancellation indication indication N. 
The size of DCI format 2_4 is configurable by higher layers parameter dci-PayloadSize-forCI up to 126 bits, according to Clause 11.2A5 of [5, TS 38.213]. The number of bits for each cancellation indication is configurable by higher layer parameter CI-PayloadSize. For a UE, there is at most one cancellation indication for an UL carrier.
<Unchanged text is omitted>
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