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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. In particular, we discuss number of BDs to be used for UL CI and necessary update on the description of 2D bitmap in the specification.
2 Number of BDs for UL CI
In the RAN1 #99 [1] meeting, the following was agreed regarding number of BDs that can be configured fro UL CI:  
	Agreements:

· Up to X BDs can be configured for UL CI

· FFS per UL CI monitoring occasion or per span

· The value of X is to be concluded during this week

· Note: UE is not expected to be configured with search space configuration for UL CI with AL and number of candidates exceeding X BDs




In our view, number of BDs that can be configured for UL CI should be per monitoring occasion. Span based monitoring is an optional UE capability and support of UL CI monitoring should not depend on another optional feature. It has been agreed that aggregation levels and number of PDCCH candidates can be configured by RRC for UL CI. Hence, for the configured ALs, certain configured values of number of BDs can be supported. For example, if AL ={4, 8} are configured, 2 BDs for AL = 4 and 1 BD for AL = 8 can be considered which results in X = 3 BDs. For AL = {2, 4, 8}, we could have 4 BDs for AL = 2, 2 BDs for AL = 4, 1 BD for AL = 8, in total X = 7 BDs, in order to take advantage of dynamic link adaptation because using higher ALs always in a conservative manner may consume singifciant system resources.  Hence, a range for value of X can be considered to support different number of ALs that can be configured.
Proposal 1: Up to X BDs can be configured per UL CI monitoring occasion.

· X can be configured from {1, 2, 3, …, 7}.
3 Discussion on 2D bitmap design for UL CI

Th 2D bitmap desing for UL CI was clarified in RAN1 99 [1]
	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 seem to 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 

-
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 a number of bits provided by CI-PayloadSize
-
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 a number of PRBs provided by frequencyRegionforCI in timeFrequencyRegion
-
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 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
-
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 a number of partitions for the [image: image10.png]Ter



 symbols provided by timeGranularityforCI in timeFrequencyRegion
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 sets of bits from the [image: image14.png]


 bits have a one-to-one mapping with [image: image16.png]


 groups of symbols where each of the first [image: image18.png]Ter + |Te1/Ge| - Gy
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 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, [image: image26.png]Nz = Nei/G oy



 bits from each set of bits have a one-to-one mapping with [image: image28.png]
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 PRBs. A UE determines a first PRB index as [image: image38.png]start RB....
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 and a number of contiguous RBs as [image: image40.png]NSZ8 = Lo



 from frequencyRegionforCI that indicates an offset [image: image42.png]RB.
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 as RIV according to [6, TS 38.214], and from offsetToCarrier that indicates [image: image46.png]


 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 [image: image48.png]Ter



 symbols to be the first symbol that is after [image: image50.png]


 from the end of a PDCCH reception where the UE detects the DCI format 2_4. [image: image52.png]


 corresponds to the PUSCH processing capability 2 [6, TS 38.214] assuming [image: image54.png]
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 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 [image: image58.png]Ter



 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 [image: image60.png]B



 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.



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 number of bits are assumed to map to the corresponding number of PRBs. The latter is consistent with a “concatenated bitmap” approach rather than the 2D-bitmap (“product-bitmap”) approach. 
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.
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, 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 [image: image62.png]Ter



 symbols, has at 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 [image: image64.png]B



 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 is in a group of symbols having at least one bit value of '1' in the corresponding set of NBI bits 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 in the DCI format 2_4.

-------------------------------------------- Text proposal ends for TS 38.213, Section 11.2A ------------------------------------------


4 Conclusion 
In this contribution, we presented our views on the open issues and essential corrections to specifications regarding intra-UE prioritization in Rel-16, as summarized in the following proposals.
Proposal 1: Up to X BDs can be configured per UL CI monitoring occasion.

· X can be configured from {1, 2, 3, …, 7}.

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, 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 [image: image66.png]Ter



 symbols, has at 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 [image: image68.png]B



 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 is in a group of symbols having at least one bit value of '1' in the corresponding set of NBI bits 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 in the DCI format 2_4.

-------------------------------------------- Text proposal ends for TS 38.213, Section 11.2A ------------------------------------------
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