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[bookmark: _Ref497831218]Introduction
At previous RAN1 meetings, abundant agreements for inter-UE UL multiplexing were achieved [1]. In this contribution, we provide our view on the several remaining issues for inter-UE UL multiplexing, some   agreements with FFS points are shown as following:  
Agreements in RAN1#98bis:
· The reference time region where a detected UL CI is applicable is determined by the following:
· The reference time region starts from X symbols after the ending symbol of the PDCCH CORESET carrying the UL CI, where X is at least equal to the minimum processing time for UL cancelation
· FFS X can be configured to be larger than the minimum processing time for UL cancelation
· The duration of the reference time region is configured by RRC
· FFS Possible values (e.g. 2OS, 4OS, 7OS, 14OS, 28OS?)
· FFS DL symbols are excluded from the reference time region
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Agreements in RAN1#99:
· Possible values for RRC parameter timedurationforCI can be:
· If the configured UL CI monitoring periodicity is >1 slot or 1-slot with only one monitoring occasion 
· At least the same as the configured UL CI monitoring periodicity
· FFS whether or not to additionally support multiple of UL CI monitoring periodicity
· Otherwise (i.e., >1 monitoring occasion within 1 slot when 1-slot is the configured UL CI monitoring periodicity)
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]{2, 4, 7, [14]} OS, which SCS is used when determine the time duration
· SCS for the DL BWP carrying UL CI
· FFS The UE is not expected to be configured with a time duration for CI less than the time different (in symbols) between any adjacent monitoring occasions in a slot
Agreements in RAN1#99:
· Possible values (16 values) for RRC parameter CI-PayloadSize are 
· {[1],2,4,[5],7,8,[10],14,16,[20],[25],28,32,[35],56,112}
· timeGranularityforCI is defined as number of partitions within the time region, and possible values are
· {1,2,4,7,14,28}
· The configured value of CI-PayloadSize shall be a multiple integer of the configured value of timeGranularityforCI

Discussion
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The remaining issues for UL cancelation Indication
The reference time region for CI
It was agreed the DL symbols indicated by tdd-UL-DL-ConfigurationCommon and the symbols used for SSB are excluded from the reference time region for UL CI. Furthermore, the DL symbols indicated by SFI cannot be used for UL transmission either, they should also be excluded from the reference time region for UL CI.
Proposal 1: The DL symbols indicated by SFI are excluded from the reference time region for UL CI.
The possible values for RRC parameters
The possible values for RRC parameter CI-PayloadSize agreed at RAN1#99 meeting are {[1], 2, 4, [5], 7, 8, [10], 14, 16, [20], [25], 28, 32, [35], 56, 112}, where the values in square brackets are not decided. In our view, more values for the CI payload size could provide more flexibility for cancelation indication. We provide the number of partition within the frequency region in Table 1 based on the possible number of partitions within the time region and the undecided values for CI-PayloadSize. The values in the bracket could result in {1, 5, 10, 20, 25, 35} partitions in the frequency domain respectively. In our view, the value 25 is not necessary since it only supports one case that the number of partitions within the time region is 1 and number of partitions in frequency region is 25. The corresponding frequency granularity is close to that of value 20. Hence the possible value of 25 seems not necessary and can be replaced by other value such as 42.  The value 42 can divide the frequency region into 3, 6, 21 or 42 partitions depending on how many partitions in time region. It can be observed that it supports more combinations and is more flexible. 
[bookmark: _Ref30410997]Table 1: The number of partition in frequency for potential values for CI-PayloadSize
	Undecided values for CI-PayloadSize
	number of partitions within the time region

	
	1
	2
	4
	7
	14
	28

	1
	1
	-
	-
	-
	-
	-

	5
	5
	-
	-
	-
	-
	-

	10
	10
	5
	-
	-
	-
	-

	20
	20
	10
	5
	-
	-
	-

	25
	25
	-
	-
	-
	-
	-

	35
	35
	-
	-
	5
	-
	-

	42
	42
	21
	-
	6
	3
	-

	Note 1: the ‘-’ means no such configuration since the configured value of CI-PayloadSize shall be a multiple integer of the configured value of timeGranularityforCI.
Note 2: the last row shows the configurations of value 42 which can be used to replace the value 25. 


Proposal 2: The possible values for RRC parameter CI-PayloadSize are {1, 2, 4, 5, 7, 8, 10, 14, 16, 20, 28, 32, 35, 42, 56, 112 }.
With respect to possible configured duration of reference time region from RRC parameter timedurationforCI, there is an undecided value [14] OS when more than one monitoring occasion within 1 slot when 1-slot is the configured UL CI monitoring periodicity. If the gap between the two monitoring occasions within a slot is larger than 7OS, the RUR should be able to cover all the symbols between the two monitoring occasions. Therefore 14OS should be supported. 
Proposal 3: 14 OS should be supported for RRC parameter timedurationforCI if more than one UL CI monitoring occasion within 1 slot.

The issues for UL cancelation monitoring
Typically, the UL cancelation indication requires large ALs to guarantee the reliability of URLLC transmission. Considering the mini-slot monitoring periodicity should be supported in order to cancel the interfering UL transmission as soon as possible, the CI will cost a large number of BDs/CCEs per slot. For example, assuming there are 4 monitoring occasions within a slot as shown in Figure 2 with a CSS consists of 2 AL 4 PDCCH candidates, there are 32 non-overlapping CCEs for UL CI. Given that type 0/0A/1/2 consumes 16 non-overlapping CCEs, there are only 8 non-overlapping CCEs can be used for constructing a USS for eMBB scheduling in case SCS=15 kHz, which is very restricted. 


[bookmark: _Ref24100515]Figure 2: 4 monitoring occasion in one slot
It should be noted that the CI will cost more BDs/CCEs if the monitoring periodicity is smaller and/or the AL is larger. In order to give a clear picture on the restriction for eMBB scheduling introduced by CI monitoring, we give a table showing how many non-overlapping CCEs can be used for eMBB scheduling within a slot under different CI configurations with 15 kHz SCS. 
[bookmark: _Ref24117219]Table 2: The number of non-overlapping CCEs within a slot under different CI configurations and 15 kHz SCS
	The monitoring periodicity for CI
	The number of PDCCH candidates per CSS for CI
	The AL for CI
	The number of non-overlapping CCEs for CI
	The number of non-overlapping CCEs can be used for constructing a USS for eMBB
	Maximum number of counting non-overlapping CCEs

	2 symbols
	1
	4
	28
	12 or 281
	

	2 symbols
	2
	4
	56
	0
	56+16, not possible

	2 symbols
	1
	8
	56
	0
	56+16, not possible

	4 symbols 
	1
	16
	64
	0
	64+16,not possible

	4 symbols
	1
	8
	32
	8 or 241
	

	4 symbols
	2
	4
	32
	8 or 241
	

	7 symbols
	1
	16
	32
	8 or 241
	

	7 symbols
	2
	16
	64
	0
	64+16,not possible

	7 symbols
	2
	8
	32
	8 or 241
	

	14 symbols
	1
	16
	16
	24 or 401
	

	14 symbols
	2
	16
	32
	8 or 241
	

	14 symbols
	2
	8
	16
	24 or 401
	

	Note1: depending on whether type0/0A/1/2 is configured in this slot.


It can be seen from the Table 2 that with the small monitoring periodicity, i.e. 2 and 4 symbols, the AL for CI cannot be configured to a large level such as AL 16. In addition, the number of non-overlapping CCEs used for eMBB is reduced significantly when CI cost more BDs/CCEs which results in the worst case as zero. Even if there is only one monitoring occasion for CI within a slot, the available non-overlapping CCEs for eMBB is still reduced significantly in the slot.
In our view, some possible solutions could be considered to handle this issue. One solution is restricting the configured monitoring periodicity to reduce the counting number of BDs/CCEs per slot for CI, i.e., 2 symbols and 4 symbols are excluded from configuration. Its drawback is when the periodicity for URLLC transmissions is configured to a small value such as 2 symbols, the CI cannot to indicate the cancelation resource in time. The second solution is to define a monitoring window. 
With respect to the determination of CI monitoring window, two different cases should be considered:                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
· Case 1: For UL transmission without UL grant which interferes URLLC transmission
1) UE monitors UL CI from the latest monitoring occasion that ends no later than X symbols before the starting symbol of the UL transmission wherein X is related to UL cancellation processing time.
2) UE stops to monitor UL CI at the latest symbol that ends no later than X symbols before the ending symbol of the UL transmission
As shown in Figure 3, the CI monitoring periodicity is configured as 7 OS, the X is assumed as 5 OS in 15 KHz SCS, there is a UL transmission without associated PDCCH is transmitted at slot #n+2. The second monitoring occasion in slot n+1 is the latest monitoring occasion that ends no later than X symbols before the start of the UL transmission and UE starts monitoring at this occasion.
· Case 2: For UL transmission with UL grant which interferes URLLC transmission, since the UE cannot know the start position of the UL transmission before the PDCCH decoding is finished. A possible method is the UE starts to monitor UL CI at the same monitoring occasion where UE receives it’s a PDCCH. It means the UE may start monitoring even it received a DL assignment.
As shown in Figure 4, the CI monitoring periodicity is configured as 7 OS, the X is assumed as 5 OS with 15 KHz SCS. The gNB sends UL grant at slot #n to schedule UL transmission in slot #n+2. As long as the UE receives its UL grant, it should start to monitor CI at the second monitoring occasion in slot #n. 
For the above two cases,  UE skips the monitoring occasions which end later than X symbols before the last symbol of UL transmission, X is related to UL cancellation processing time. 


[bookmark: _Ref30348697]Figure 3: CI monitoring window for UL transmission without associated PDCCH


[bookmark: _Ref30348698]Figure 4: CI monitoring window for UL transmission with associated PDCCH
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Proposal 4: To alleviate the problem that eMBB scheduling flexibility is significantly jeopardized because of CI monitoring:
· [bookmark: OLE_LINK18]Option 1: Small periodicity of CI, e.g. 2 symbols and 4 symbols periodicity, is not supported.
· Option 2: Define monitoring window for CI. 
Proposal 5: If CI monitoring window is supported to be specified, the following methods should be supported:
· For UL transmission without UL grant which interferes URLLC transmission, UE starts to monitor UL CI at the latest monitoring occasion that ends no later than X symbols before the start of the UL transmission, and stops to monitor UL CI at the latest symbol that ends no later than X symbols before the ending symbol of the UL transmission.
· For UL transmission with UL grant which interferes URLLC transmission, the UE starts to monitor UL CI  at the same time when UE receives a PDCCH and stops to monitor UL CI at the latest symbol that ends no later than X symbols before the ending symbol of the UL transmission. 

The Text proposal for cancelation indication in TS 38.213
For the description of cancelation indication in TS 38.213, there are some misalignments with agreement. 
It was agreed if a serving cell is configured with SUL, each UL carrier (SUL and non-SUL) can be configured with different positionInDCI. 
The configured number of PRBs   provided by frequencyRegionforCI in timeFrequencyRegion is used for indicating the length of contiguous RBs occupied by the reference frequency region. It is redundant in 38.213 to define a same parameter with different name as  and  which both are indicated by frequencyRegionforCI.
Based on the above discussions and the proposals in section 2.1, we have the following text proposal for 38.213:
-------------------------------------------------- Start of text proposal ------------------------------------------------------
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
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 and DL symbols indicated by DCI format 2_0, 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.
----------------------------------------------------- End of text proposal ------------------------------------------------------
Proposal 6: Adopt the above text proposal for Cancellation Indication in TS 38.213
Conclusion
This contribution discussed the remaining issues of inter UE multiplexing. We have the following proposals:
Proposal 1: The DL symbols indicated by SFI are excluded from the reference time region for UL CI.
[bookmark: _GoBack]Proposal 2: The possible values for RRC parameter CI-PayloadSize are {1, 2, 4, 5, 7, 8, 10, 14, 16, 20, 28, 32, 35, 42, 56, 112 }.
Proposal 3: 14 OS should be supported for RRC parameter timedurationforCI if more than one UL CI monitoring occasion within 1 slot.
Proposal 4: To alleviate the problem that eMBB scheduling flexibility is significantly jeopardized because of CI monitoring:
· Option 1: Small periodicity of CI, e.g. 2 symbols and 4 symbols periodicity, is not supported.
· Option 2: Define monitoring window for CI. 
Proposal 5: If CI monitoring window is supported to be specified, the following methods should be supported:
· For UL transmission without UL grant which interferes URLLC transmission, UE starts to monitor UL CI at the latest monitoring occasion that ends no later than X symbols before the start of the UL transmission, and stops to monitor UL CI at the latest symbol that ends no later than X symbols before the ending symbol of the UL transmission.
· For UL transmission with UL grant which interferes URLLC transmission, the UE starts to monitor UL CI  at the same time when UE receives a PDCCH and stops to monitor UL CI at the latest symbol that ends no later than X symbols before the ending symbol of the UL transmission. 
Proposal 6: Adopt the above text proposal for Cancellation Indication in TS 38.213
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