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1 Introduction
In this contribution, we discuss some remaining issues on UL inter-UE multiplexing and provide some text proposals for capturing into the specification. 
2 Number of BDs for UL CI
In the RAN1 #100 [1] meeting, the following was agreed regarding number of BDs that can be configured for UL cancelation indication (UL CI):  
	Agreement:
· 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.
 



In our view, X = 2 is preferred from flexibility perspective and minimal additional impact to UE complexity. More than one value of X would facilitate dynamic link adaptation adaptation and increase spectral efficiency because using higher ALs always in a conservative manner may consume singifciant system resources.  
Proposal 1: Up to X = 2 BDs can be configured per UL CI monitoring occasion.
3 Discussion on 2D bitmap design for UL CI
The 2D bitmap design for UL CI was clarified in RAN1 99 [2] 
	Agreements:
· Clarification of 2D-bitmap
· 2D-bitmap is to use X bits for bitmap indication over a time/frequency region with M partitions in time and N partitions in frequency, and X=M x N




However, Section 11.2A of TS 38.213, copied below, does not capture 2D bitmap design accurately. 
	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
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 that indicates  for a SCS configuration of an active DL BWP where the UE monitors PDCCH for DCI format 2_4 detection.
An indication by a DCI format 2_4 for a serving cell is applicable to PUSCH 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, 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,
-	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.



[bookmark: _GoBack]According to the “2D-bitmap” approach, for each group of symbols (aka. each “time partition”), a set of NBI bits (# of such sets of bits being GCI) is used to indicate a certain number of groups of PRBs in frequency domain on which cancelation is indicated. This is in contrast to the current description, cf. text above in bold, wherein a single bit is assumed to map to a group of symbols and then a certain # of bits are assumed to map to the corresponding # of PRBs. . The latter is consistent with a “concatenated bitmap” approach, where time and frequency domain cancelation indications seem to be independent and separately indicated, rather than the 2D-bitmap (“product-bitmap”) approach, where they are dependent. 
Moreover, for PUSCH, all symbols are cancelled from the earliest symbol that overlaps with an impacted group of symbols and identification of following impacted groups of symbols does not matter. However, for SRS, only overlapping symbols are cancelled and hence, it is necessary to identify which impacted groups of symbols overlap with SRS symbols. Here, ‘impacted’ group of symbols refer to the case when a group of symbols or a time partition has at least one corresponding frequency partition or a group of PRBs has bit value ‘1’ and there are  NBI groups of PRBs corresponding to a group of symbols.
Hence, we have the following text proposal to correct the description of product based 2D bitmap design and criteria for cancelation of PUSCH and SRS.
----------------------------- Text proposal starts for TS 38.213, v16.1.0, Section 11.2A ----------------------------------------
                                                                              ***** omitted text ****
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,
-	a group of symbols, from the  symbols, has a correspondingat least one bit value of '1' in the corresponding set of NBI bits 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 set of bits corresponding to 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 is in a one or more groups of symbols having at least one bit value of '1' in the corresponding set of NBI bits for a group of PRBs that includes a PRB of the (repetition of the) PUSCH transmission 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 at least one bit value of '1' in the corresponding set of NBI bits for a group of PRBs that includes a PRB of the (repetition of the) SRS transmission corresponding bit values of '1' in the DCI format 2_4.
----------------------------- Text proposal ends for TS 38.213, v16.1.0, Section 11.2A ------------------------------------------

Proposal 2: Capture the above text proposal regarding 2D bitmap design and update section 11.2A in TS 38.213 accordingly.
4 Priority of UL channel for cancelation
Several options were discussed during RAN1 100 [1] regarding which UL channel can be canceled and whether this should be based on the priority associated with the UL channel. The considered options go as follows:
Option 1: For a given UE, UL CI is only applicable to the UL transmissions indicated/configured as low priority level 
Option 2: For a given UE, UL CI is applicable to UL transmission irrespective of its priority level. 
Option 3: RRC configuration between option 1 and option 2
In our view, 2-level priority for an UL transmission was introduced for intra-UE prioritization so that UE can transmit one UL transmission and drop another if there are more than one UL transmission overlapping and of different priorities. For inter-UE multiplexing, 2-level priority assigned to an UL transmission should not apply since a high priority transmission of a first UE maybe more important than a high priority transmission of a second UE, at least from network’s perspective. By only allowing low priority UL transmission to be eligible for cancelation may unnecessarily constrain network flexibility in resource scheduling and most importantly, network is aware of all scheduling decisions and hence, if network wants to cancel a high priority transmission of a UE because another ‘higher’ priority transmission of a different need to be made, it should be allowed to do so.
To this end, we think Option 2 should be supported. If configurability is at all needed for a given UE, Option 3 can be considered. 
Proposal 3: For a given UE, UL CI is applicable to UL transmission irrespective of its priority level.
5 Scheduling transmission in the cancelled symbols
It was agreed that a UE does not resume a cancelled transmission even if the cancelled transmission may have some symbols that did not overlap with the indicated impacted region by UL CI. 
In our view, although UE may not resume transmission that was cancelled, allowing another transmission to be made in the cancelled symbols may help improve throughput and provide network with more flexibility for scheduling. The situation is slightly different compared to intra-UE case, wherein the UE is typically replacing at least a part of the low priority transmission with a high priority transmission. We don’t see an issue with UE complexity as long as respective cancelation and scheduling timelines are maintained. 
Note that this should however not imply that the UE is expected to reprioritize any earlier-dropped transmission on the non-overlapping resources due to the cancelation of a particular PUSCH or SRS via UL CI; only dynamically triggered transmissions may be scheduled in such resources. 
Moreover, it is not justifiable if only high priority transmission can be scheduled in the cancelled symbols because for a given UE processing capability, preparing to receive a low priority transmission is no different than a high priority transmission. Hence, we have the following observation and proposal.
Observation 1: For a given UE processing capability, preparing to receive a low priority transmission is no different than a high priority transmission.
Proposal 4: UE can be scheduled to transmit in the cancelled symbols that do not overlap with the resource indicated by UL CI.
6 Handling simultaneous inter-UE and intra-UE prioritization
If a UE supports intra-UE prioritization capability and UL cancelation capability and, subsequrntly configured by the network, there may be a situation when scheduling DCIs triggering intra-UE prioritization and UL CI indicating a transmission to be cancelled may need to be simultaneously processed by the UE. 
Let’s assume DCI triggering high (low) priority PUSCH transmission arrives at time t2 (t1 < t2) whereas DCI for UL CI is received at time t3 and indicated resources of low and high priority transmission overlaps. For the case when UL CI is received before the DCI of high priority transmission, i.e., t1 < t3 < t2, low priority PUSCH is canceled if it overlaps with the impacted region indicated by UL CI otherwise not. High priority PUSCH transmission is made afterwards which may or may not overlap with the cancelled symbols of the low priority PUSCH. For the case when UL CI is received after the DCI of high priority transmission, i.e., t1 < t2 < t3, UE has already decided to drop low priority PUSCH and if high priority PUSCH overlaps with the impacted region indicated by CI, high priority PUSCH is dropped as well and UE does not make any tranmission. Hence, intra-UE and inter-UE prioritization can be performed at the UE according to the order of DCI receptions.
Proposal 5: 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 relative timing of the DCI scheduling high priority transmission and the DCI for UL CI.
7 Error cases regarding simultaneous UL grant and UL CI reception
In our view, an error case regarding simulataneous reception of an UL grant and UL CI which indicates to cancel the transmission scheduled by the UL grant can be captured in specification which may facilitate UE operation.  To this end, we have the following proposal.
Proposal 6: 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.
· Specify the above as error case.
8 Conclusion 
In this contribution, we presented our views on the open issues regarding intra-UE prioritization in Rel-16 and we have the following observations and proposals:
Observation 1: For a given UE processing capability, preparing to receive a low priority transmission is no different than a high priority transmission.

Proposal 1: Up to X = 2 BDs can be configured per UL CI monitoring occasion.
Proposal 2: Capture the following text proposal regarding 2D bitmap design and update Section 11.2A in TS 38.213 accordingly.
---------------------------------- Text proposal starts for TS 38.213, v16.1.0, Section 11.2A ----------------------------------------
                                                                              ***** omitted text ****
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,
-	a group of symbols, from the  symbols, has a correspondingat least one bit value of '1' in the corresponding set of NBI bits 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 set of bits corresponding to 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 is in a one or more groups of symbols having at least one bit value of '1' in the corresponding set of NBI bits for a group of PRBs that includes a PRB of the (repetition of the) PUSCH transmission 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 at least one bit value of '1' in the corresponding set of NBI bits for a group of PRBs that includes a PRB of the (repetition of the) SRS transmission corresponding bit values of '1' in the DCI format 2_4.
----------------------------- Text proposal ends for TS 38.213, v16.1.0, Section 11.2A ------------------------------------------

Proposal 3: For a given UE, UL CI is applicable to UL transmission irrespective of its priority level.
Proposal 4: UE can be scheduled to transmit in the cancelled symbols that do not overlap with the resource indicated by UL CI.
Proposal 5: 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 relative timing of the DCI scheduling high priority transmission and the DCI for UL CI.
Proposal 6: 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.
· Specify the above as error case.
References
[1].  RAN1 Chairman’s notes, RAN1 #100e meeting
[2]. [bookmark: _Ref37453428] RAN1 Chairman’s notes, RAN1 #99 meeting


1/8
image1.png




image2.png
B




image3.png
Ter




image4.png




image5.png
Ter + |Te1/Ge| - Gy




image6.png
| Tt /G ]




image7.png
Ter — |Tei /Gei] - G




image8.png
[Te1 /Gl




image9.png
Nz = Nei/G oy




image10.png




image11.png
Nz — Bep + | Bey/Nag | - N




image12.png
| B /Ng; |




image13.png
Be; — | Bey/Ng;| - N




image14.png
[Be /Ng|




image15.png
start RB....
N3t =0_ . +RB_...




image16.png
NSZ8 = Lo




image17.png
RB.

oo




image18.png




image19.png




image20.png




image21.png




image22.png




