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1	Introduction
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 remaining issues from the RAN1#100-e email discussions (which had been part of the email discussion already). Section 3 includes identified issues and related text proposals not discussed by the group yet (but at least mentioned in some contributions to RAN1#100-e). 
2	Remaining open issues from RAN1#100-e email discussions
2.1 Cancel all or only low priority UL transmissions? (Issue 3-1 of email#2 [2], 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 CI is to cancel PUSCH or SRS transmissions on the indicated time-frequency resources as captured in Sec. 11.2A of TS 38.213 v16.1.0. 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 in the UL CI message to instruct the cancelation of the overlapping low priority traffic from another eMBB UEs (i.e. the UL CI message is intended to inform the eMBB UE to cancel). But as the mixed traffic UE is receiving the UL CI indication as well, the mixed traffic UE 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). 
At RAN1#100e, the 3 options with support by different companies have been charted [2] – where the third option of having RRC configuration between two behaviors (cancel all or only high priority UL transmissions) as a compromise was unfortunately objected by one company. The latest proposal of the feature lead reads as: 
FL proposal from RAN1#100e:
· If both UL CI and intra-UE priority indicator are configured for a given UE, support a new RRC parameter to configure between following behaviours
· Behaviour #1: For the given UE, UL CI is only applicable to the UL transmissions indicated/configured as low priority level
· Behaviour #2: For the given UE, UL CI is applicable to UL transmission irrespective of its priority level
· When the RRC parameter is not provided to the UE, behaviour #2 is used
As already discussed in our input contribution to RAN1#100e and during the email discussion, we would support this compromise proposal from the feature lead (basically following Option 3) and hope that some companies during the RAN1#100bis-e email discussion will be slightly more compromise driven than last time. Note that we do not see a need to be able to configure with behavior 1 & 2 by RRC, if the behavior #2 is already provided when not configuring this RRC parameter but think the RRC parameter of type {enabled} could simply configure behavior 1. If such compromise is not agreeable (as the controversy seems to be just around a single ‘1bit’ RRC parameter), we suggest to support the intention of Option 1-1 (i.e. only cancel low priority transmission) with the change that this should be independent of the configuration / indication of priority (i.e. priority 0 PUSCH is to be canceled, also if not configured for intra-UE prioritization). 
Proposal 2.1: Support a new RRC parameter for UL CI (per UL CI configuration) to configure the UE with behavior 1 to only cancel low priority (i.e. priority 0) UL transmissions (RRC impact), if not configured behavior 2 to cancel all UL transmissions as currently described in 38.213 applies. If this is not agreeable, as a second choice, UL CI should be only applicable to low priority (i.e. priority 0) UL transmissions. 
Adopt the following related text proposal to Sec. 11.2A of TS 38.213 with the changes marked in red applicable to cancel only low priority PUSCH and the changes in red & green for having the RRC parameter configured:
	TP to TS 38.213, Sec. 11.2A: RRC parameter to configure UE behaviour (red & green) or alternatively, cancel low priority UL transmissions (in red only)
[bookmark: _Toc29917321][bookmark: _Toc29899587][bookmark: _Toc29899169][bookmark: _Toc29894870]11.2A	Cancellation indication
<Unchanged text is omitted>
An indication by a DCI format 2_4 for a serving cell is applicable to a PUSCH transmission of priority index 0 (according to clause 9), a PUSCH transmission of priority index 1 (according to clause 9) if not configured with [UplinkCancellationPriority] or a SRS transmission 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, where  is provided by XXX.  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. The UE does not expect to cancel the PUSCH transmission or the SRS transmission before a corresponding symbol that is  after a last symbol of a CORESET where the UE detects the DCI format 2_4.
A UE that detects a DCI format 2_4 for a serving cell cancels an applicable PUSCH transmission, or a repetition of an applicable PUSCH transmission [6, TS 38.214] 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 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 or of the SRS transmission,
where 
-	the cancellation of the (repetition of the) PUSCH transmission 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.
<Unchanged text is omitted>



2.2 BD limitations for UL CI monitoring (Issue 2 of email#1 [1])
During the RAN1#100 E-meeting the following agreement has been made. 
Agreements:
· The maximum UL CI monitoring periodicity is 10 slots.
· Up to X BDs can be configured per UL CI monitoring occasion, X to be decided between X=1 or X=2 in RAN1#100bis.

Overall, from UE complexity point of view there seems to be no real reason for only supporting a single BD for UL CI monitoring. Moreover, the less BDs can be configured the higher probability for PDCCH blocking and therefore we suggest supporting X=2 BDs. 
Proposal 2.2: Up to 2 BDs can be configured by UL CI monitoring occasion. 

2.3 Interaction of intra-UE prioritization and inter-UE UL cancelation (Issue 3-2 of email#2 [2])
During the RAN1#100e discussions in email thread #2 [2], the following options had been discussed:
· Option 1: Handling of intra-UE prioritization/multiplexing for overlapping UL transmissions is performed firstly and handling of inter-UE cancellation for UL transmission overlapping with resources by UL CI is performed secondly
· Option 2: Handling of inter-UE cancellation for UL transmission overlapping with resources by UL CI is performed firstly and handling of intra-UE prioritization/multiplexing for overlapping UL transmissions is performed secondly 
· Option 3: UE performs intra-UE prioritization/multiplexing or inter-UE cancellation for the overlapped UL channels according to the time order which is determined by the receiving time order of PDCCH carrying DCI scheduling high priority transmission or DCI for UL CI.
For Option 3, it is unclear to us how the time order would apply when considering CG PUSCH as there is no scheduling DCI available. Therefore, we don’t really see how Option 3 would be working in the end considering the combination of CG and DG PUSCH.
For Option 2, there would be a need for extensive definition of timelines as also discussed in the email thread. As we are already in the CR phase, we think that Option 1 (which had most company support during the RAN1#100e email discussion) seems to be the only viable option to be agreeable at this point of time. 
Proposal 2.3: Handling of intra-UE prioritization/multiplexing for overlapping UL transmissions is performed firstly and handling of inter-UE cancellation for UL transmission overlapping with resources by UL CI is performed secondly.

2.4 PUSCH scheduling on UL CI canceled resources (Issue 5 of email #2 [2])
The following latest proposal is noted in the email threads minutes: 
Updated proposal:
· At least when the intra-UE priority indicator is not configured and a scheduled UL transmission from a UE is cancelled by UL CI, the UE is not expected to be scheduled to transmit in the cancelled symbols that do not overlap with the resource indicated by UL CI.
As we had been pointing out during the email discussion, at least we see some issues with how to handle CG PUSCH operation here (in combination with UL skipping), i.e. how should the gNB know this and therefore shall not issue some overlapping (e.g. high priority) grant that overlaps with the canceled PUSCH but does not overlap with the resources indicated for UL CI. Moreover, we think there should not be really too much of an issue of handling this case, if the processing timeline for the new scheduled PUSCH is fulfilled. 
Proposal 2.4: The UE can be scheduled to transmit in the cancelled symbols that do not overlap with the resource indicated by UL CI.

2.5 UL CI: Scheduling and cancelation at the same time (Issue 8 of email#3 [3])
The following proposal has recorded during the RAN1 email discussion here: 
The UE is not expected to detect a DCI format scheduling a PUSCH/SRS and a DCI format 2_4 that indicates the cancellation of the same PUSCH/SRS in the same monitoring occasion of a search space set or overlapping monitoring occasions of different search space set.
In contrast to our earlier input, we do agree with Ericsson, Sony & OPPO that we might need to wait for the outcome of the decision on which PUSCH is to be canceled (low &/ high priority, incl. possible RRC configuration). If this issue is not solved (i.e. all PUSCH independently of priority is to be canceled), then making such agreement will not be good and would limit the usefulness of the UL CI feature. If we e.g. get the RRC configurability on high/low priority PUSCH cancelation of Sec. 2.1 above, then we don’t see any issue with agreeing this proposal.
Otherwise, this proposal should not be agreed as it would then be needed for mixed traffic UEs (UE1 in this example) where the UL CI intended to cancel some eMBB from UE2 and at the same time the related high priority PUSCH for UE1 is scheduled (which is not to be canceled).  
Proposal 2.5: The proposal on not supporting scheduling and cancelation at the same time should not be decided before having more clarity on which PUSCH (low or low&high priority PUSCH) is to be cancelled. 

[bookmark: _Toc415085486][bookmark: _Toc503902285]3	Identified issues not discussed (by email) yet
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 in Dec. 2019, 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
[bookmark: _Toc29326619][bookmark: _Toc29327769]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>



3.3 UL CI behavior if UE processing capability 2 is not defined (38.213, Sec. 11.2A)
Ericsson in R1-2000234 raised the issue that for 120kHz SCS for FR2 as well as 60kHz for FR2 UE capability 2 of Tproc,2 is not specified (see Table 6.4-2 in 38.214) and suggest to simply apply UE capability 1 for this case. Some companies in the start of the email discussion said, such clarification would not be needed and simply to not support UL CI for these higher SCS cases.
We think that features, if feasible and no other issues identified, should be supported for as many FRs and SCSs as possible and therefore have some sympathy with the proposal of Ericsson to RAN1#100-e, namely support UL CI but with the available UE capability 1 for these cases. We suggest a slightly different wording compared to TP in R1-2000234 and therefore propose: 
Proposal 3.3: Support UL CI operation also for FR and SCS combinations not supporting UE capability 2, by simply using UE capability 1. Adopt the following related TP for section 11.2A of TS38.213 with changes in red:
	TP to TS 38.213, Sec. 11.2A: Using UE capability 1 if UE capability 2 is not defined 
11.2A	Cancellation indication
<Unchanged text is omitted>
An indication by a DCI format 2_4 for a serving cell is applicable to a PUSCH transmission or a SRS transmission 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, where  is provided by XXX.  corresponds to the PUSCH processing capability 2 [6, TS 38.214] for pairs of frequency range and  where UE processing capability 2 is defined and corresponds to PUSCH processing capability 1 otherwise, 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. The UE does not expect to cancel the PUSCH transmission or the SRS transmission before a corresponding symbol that is  after a last symbol of a CORESET where the UE detects the DCI format 2_4.
<Unchanged text is omitted>



3.4 Correction to frequency region for UL CI (38.213, Sec. 11.2A)
As pointed out by CATT in R1- 2000531, the allocation length of the RIV in frequency is BCI but in contrast to the TP by CATT we think we just need to relate to the BCI directly here, i.e. the BCI=LRB from the RIV here.
Proposal 3.4: Adopt the following clarification to UL CI frequency region definition to section 11.2A of TS38.213 with changes in red:
	TP to TS 38.213, Sec. 11.2A: Frequency-region clarification, i.e. what value has BCI 
11.2A	Cancellation indication
<Unchanged text is omitted>
For a serving cell having an associated field in DCI format 2_4, for the field denote by 
-	 a number of bits provided by CI-PayloadSize
-	 a number of PRBs provided by frequencyRegionforCI in timeFrequencyRegion
-	 a number of symbols, excluding symbols for reception of SS/PBCH blocks and DL symbols indicated by tdd-UL-DL-ConfigurationCommon,provided by timeDurationforCI in timeFrequencyRegion
-	 a number of partitions for the  symbols provided by timeGranularityforCI in timeFrequencyRegion
 sets of bits from the  bits have a one-to-one mapping with  groups of symbols where each of the first  groups includes  symbols and each of the remaining  groups includes  symbols. A UE determines a symbol duration with respect to a SCS configuration of an active DL BWP where the UE monitors PDCCH for DCI format 2_4 detection. 
For a group of symbols,  bits from each set of bits have a one-to-one mapping with  groups of PRBs where each of the first  groups includes  PRBs and each of the remaining  groups includes  PRBs. A UE determines a first PRB index as  and a number of contiguous RBs as   from frequencyRegionforCI that indicates an offset  and a length  as RIV according to [6, TS 38.214], and from offsetToCarrier in FrequencyInfoUL-SIB that indicates  for a SCS configuration of an active DL BWP where the UE monitors PDCCH for DCI format 2_4 detection.
<Unchanged text is omitted>



3.5 Required changes of cancelation behavior of 2D-bitmap (38.213, Sec. 11.2A) 
Intel pointed out in R1-2000738, that the current cancellation description is not really using the 2D-bitmap approach (as defined at least in the bit definition) as there is not really one bit for a specific group of symbols, but basically there are bits for each combination of groups of symbols and group of PRBs, i.e. 
the bit-sequence having GCI groups of symbols and NBI groups of PRBs is given by: 
{b1,1, b1,2, …., b1,N_BI, b2,1, b2,2, …., b2,N_BI , ….., bG_CI,1, bG_CI,2, …., bG_CI,N_BI } 
Therefore, we agree with Intel that there is not a single bit that can be used to identify if a group of symbols are applicable for cancelation and some changes will be required here. In contrast to the Intel TP in R1-2000738, we think we just need to identify the groups of symbols, where an overlap in the t- & f-domain allocation of PUSCH or SRS is happening, and then use these identified groups of symbols in the related cancelation description as laid out in our related TP below: 
Proposal 3.5: Adopt the following changes to the 2D-bitmap usage for UL CI to section 11.2A of TS38.213 with changes in red:
	TP to TS 38.213, Sec. 11.2A: 2D bitmap usage for UL CI 
11.2A	Cancellation indication
<Unchanged text is omitted>
A UE that detects a DCI format 2_4 for a serving cell cancels a PUSCH transmission, or a repetition of a PUSCH transmission [6, TS 38.214] if the PUSCH transmission is with repetitions, or an SRS transmission on the serving cell if, respectively, for a group of symbols, from the  symbols, satisfying
-	the 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 or of the SRS transmission, and
-	a group of PRBs, from the  PRBs, has a corresponding bit value of '1' for the group of symbols in the DCI format 2_4 and includes a PRB of the (repetition of the) PUSCH transmission or of the SRS transmission,
where 
-	the cancellation of the (repetition of the) PUSCH transmission includes all symbols from the earliest symbol of the (repetition of the) PUSCH transmission that are in one or more groups of symbols satisfying the conditions above 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 satisfying the conditions above having corresponding bit values of '1' in the DCI format 2_4.
<Unchanged text is omitted>



3.6 Final details on applicable P0-PUSCH-Set for enhanced TPC
LGE in R1-2000674 raise the issue of which P0 set to apply if the DCI does not have the SRI field. Using the lower Set ID as proposed by LGE seems reasonable. 
Proposal 3.6: Use the P0-PUSCH-Set having the lowest p0-PUSCH-SetId for PUSCH scheduled by a DCI format which does not have SRI field.

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 issues discussed already during the RAN1#100-e E-meeting can be summarized as: 
· Proposal 2.1: Support a new RRC parameter for UL CI (per UL CI configuration) to configure the UE with behavior 1 to only cancel low priority (i.e. priority 0) UL transmissions (RRC impact), if not configured behavior 2 to cancel all UL transmissions as currently described in 38.213 applies. If this is not agreeable, as a second choice, UL CI should be only applicable to low priority (i.e. priority 0) UL transmissions. Adopt the related text proposal to Sec. 11.2A of TS 38.213 in Sec. 2.1.
· Proposal 2.2: Up to 2 BDs can be configured by UL CI monitoring occasion. 
· Proposal 2.3: Handling of intra-UE prioritization/multiplexing for overlapping UL transmissions is performed firstly and handling of inter-UE cancellation for UL transmission overlapping with resources by UL CI is performed secondly.
· Proposal 2.4: The UE can be scheduled to transmit in the cancelled symbols that do not overlap with the resource indicated by UL CI.
· Proposal 2.5: The proposal on not supporting scheduling and cancelation at the same time should not be decided before having more clarity on which PUSCH (low or low&high priority PUSCH) is to be cancelled. 

The discussions in Sec. 3 on issues not discussed yet by email can be summarized as: 
· Proposal 3.1: Adopt the simple correction to UL cancelation to Sec. 11.2A of TS 38.213 as described in Sec. 3.1. 
· Proposal 3.2: Correct the reference to UL cancelation in the DCI format 2_4 description in Sec. 7.3.1.3.5 of TS 38.212 as described in Sec. 3.2.
· Proposal 3.3: Support UL CI operation also for FR and SCS combinations not supporting UE capability 2, by simply using UE capability 1. Adopt the related TP for section 11.2A of TS38.213 as described in Sec. 3.3.
· Proposal 3.4: Clarify the UL CI frequency region definition in section 11.2A of TS38.213 as described in Sec. 3.4
· Proposal 3.5: Adopt the required changes to the description of the 2D-bitmap usage for UL CI to section 11.2A of TS38.213 as detailed in Sec. 3.5
· Proposal 3.6: Use the P0-PUSCH-Set having the lowest p0-PUSCH-SetId for PUSCH scheduled by a DCI format which does not have SRI field.
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