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1	Introduction 
In this document, the text proposals for the following topics are presented. Each corresponding section also includes a reason for the proposed addition or modification.
	Section 2
	PDCCH BD/CCE limits per span 

	Section 3
	PDCCH BD/CCE limit in case of DL CA

	Section 4
	Overbooking and dropping rules for the span based PDCCH capability

	Section 5
	RRC configuration for cross-carrier scheduling 

	Section 6
	DCI size alignment

	Section 7
	Priority indication for DCI format 0_1/0_2/1_1/1_2

	Section 8
	Pi/2-BPSK for the new DMRS and DCI format 0_2



2         PDCCH BD/CCE Limits per Span
Based on the agreements reached during RAN1 #99, the per-span limit on the number of non-overlapping CCEs per span is defined. However, the value of C has not been yet defined for (X,Y) = (2,2) and (4,3). Further, it makes sense to define a limit on the number of BDs per span in the same way too. Hence, the following additions are proposed:
	Modified clause (Section 10.1 of 38.213)




Table 10.1-2 provides the maximum number of monitored PDCCH candidates, , per slot for a UE in a DL BWP with SCS configuration  for operation with a single serving cell.


Table 10.1-2: Maximum number  of monitored PDCCH candidates per slot for a DL BWP with SCS configuration  for a single serving cell
	

	
Maximum number of monitored PDCCH candidates per slot and per serving cell 

	0
	44

	1
	36

	2
	22

	3
	20


Table 10.1-2A provides the maximum number of monitored PDCCH candidates, , per span for a UE in a DL BWP with SCS configuration  for operation with a single serving cell.
Table 10.1-2A: Maximum number  of monitored PDCCH candidates in a span for combination (X, Y) for a DL BWP with SCS configuration  for a single serving cell
	
	Maximum number  of monitored PDCCH candidates per span for combination  and per serving cell

	
	(2, 2)
	(4, 3)
	(7, 3)

	0
	12M01
	28M02
	44M03

	1
	10M11
	24M12
	36M13




Table 10.1-3 provides the maximum number of non-overlapped CCEs, , for a DL BWP with SCS configuration  that a UE is expected to monitor corresponding PDCCH candidates per slot for operation with a single serving cell.
CCEs for PDCCH candidates are non-overlapped if they correspond to
-	different CORESET indexes, or 
-	different first symbols for the reception of the respective PDCCH candidates.


Table 10.1-3: Maximum number  of non-overlapped CCEs per slot for a DL BWP with SCS configuration  for a single serving cell
	

	
Maximum number of non-overlapped CCEs per slot and per serving cell 

	0
	56

	1
	56

	2
	48

	3
	32


Table 10.1-3A provides the maximum number of non-overlapped CCEs, , for a DL BWP with SCS configuration  that a UE is expected to monitor corresponding PDCCH candidates per span for operation with a single serving cell.
Table 10.1-3A: Maximum number  of non-overlapped CCEs in a span for combination (X, Y) for a DL BWP with SCS configuration  for a single serving cell
	
	Maximum number  of non-overlapped CCEs per span for combination  and per serving cell

	
	(2, 2)
	(4, 3)
	(7, 3)

	0
	16C01
	36C02
	56

	1
	16C11
	36C12
	56



	End 



3         PDCCH BD/CCE Limits for DL CA
The distribution of the non-overlapping CCEs and BDs across different spans of different carriers has not yet been specified. In Rel. 15, the number of non-overlapping CCEs and BDs is hard split across DL carriers with different configured SCS. Then, the total values for each SCS group is soft split across the carriers with identical SCS. 
Building on the same design principle as that of Rel. 15 NR, and considering the following two facts: 
· For the DL carriers configured with PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability, the limits on the number of non-overlapping CCEs and BDs is per slot, while for the carrier configured with PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability, the limits are per span
· For the carriers configured with PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability, the per-span limits are different depending on the span pattern,

we propose to first separate the carriers that are configured with different PDCCHMonitoringCapabilityConfig. For those serving cells for which PDCCHMonitoringCapabilityConfig is either not provided or set to R15 PDCCH monitoring capability, the Rel. 15 approach should be used without any change. For other carriers, in addition to hard splitting the number of non-overlapping CCEs and BDs across carriers with different configured SCS values, they should also be hard split across carriers with different span patterns. Within each group, however, soft splitting is allowed. 
Further, based on the following agreements from RAN1 #99, the minimum value for pdcch-BlindDetectionCA-R15 and pdcch-BlindDetectionCA-R16 for Case 2 and Case 3 should be specified:
Agreement 
UE reports its PDCCH monitoring capability for the following cases:
· Case 1: Capability on the number of CCs with Rel-15 monitoring capability only
· This capability already exists in Rel-15
· Case 2: Capability on the number of CCs with Rel-16 monitoring capability only
· pdcch-BlindDetectionCA-R16 can be smaller than 4
· Case 3: Capability on the number of CCs with Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells
· pdcch-BlindDetectionCA-R15 for Rel-15 PDCCH monitoring capability
· pdcch-BlindDetectionCA-R16 for Rel-16 PDCCH monitoring capability
· Each of pdcch-BlindDetectionCA-R16 and pdcch-BlindDetectionCA-R15 can be smaller than 4
· (The minimum of pdcch-BlindDetectionCA-R15 + The minimum of pdcch-BlindDetectionCA-R16) is not larger than 4
· FFS (the minimum of pdcch-BlindDetectionCA-R15 + the minimum of pdcch-BlindDetectionCA-R16) can be smaller than 4  
· pdcch-BlindDetectionCA-R15 and pdcch-BlindDetectionCA-R16 for the above three cases can be reported separately 

Given our proposal in Section 2 to double the number of non-overlapping CCEs/BDs per slot for the new PDCCH monitoring capability, each carrier configured with PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability worth 2x, in terms of processing load, compared to each carrier configured with PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability. Hence, considering that the minimum value of pdcch-BlindDetectionCA-R15 for Case 1 is 4, we propose that:
Proposal #1: When the UE reports its PDCCH monitoring capability under Case 2 and Case3:
· Under Case 2, the minimum value of pdcch-BlindDetectionCA-R16 is 2. 
· Under Case 3, the minimum value of pdcch-BlindDetectionCA-R15 is 2 and the minimum value of pdcch-BlindDetectionCA-R16 is 1.

Based on the discussion above and Proposal, we propose the following additions and modifications:
	Modified clause (Section 10 of 38.213)


If a UE indicates in UE-NR-Capability-r16 a carrier aggregation capability larger than X 2 downlink cells, the UE includes in UE-NR-Capability-r16 an indication for a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs that the UE can monitor per span, when the UE is configured for carrier aggregation operation over more than X 2 downlink cells. When a UE is not configured for NR-DC operation and the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for all downlink cell where the UE monitors PDCCH, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per span that corresponds to  downlink cells, where
-	 is the number of configured downlink cells if the UE does not provide pdcch-BlindDetectionCA-r16
-	otherwise,  is the value of pdcch-BlindDetectionCA-r16
If a UE indicates in UE-NR-Capability-r15 or in UE-NR-Capability-r16 a carrier aggregation capability larger than Y 2 downlink cells or larger than Z 1 downlink cells, respectively, the UE includes in UE-NR-Capability-r15 or in UE-NR-Capability-r16 an indication for a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs the UE can monitor for downlink cells with PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability or for downlink cells with PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability when the UE is configured for carrier aggregation operation over more than Y 2 downlink cells or over more than Z 1 downlink cells, respectively, and with at least one downlink cells from the Y 2 downlink cells and at least one downlink cell from the Z 1 downlink cells. When a UE is not configured for NR-DC operation, the UE determines a capability to monitor a maximum number of PDCCH candidates and a maximum number of non-overlapped CCEs per slot or per span that corresponds to  downlink cells or to  downlink cells, respectively, where
-	 is the number of configured downlink cells if the UE does not provide pdcch-BlindDetectionCA-r15
-	otherwise,  is the value of pdcch-BlindDetectionCA-r15
and
-	 is the number of configured downlink cells if the UE does not provide pdcch-BlindDetectionCA-r16
-	otherwise,  is the value of pdcch-BlindDetectionCA-r16
	End 



	Modified clause (Section 10.1 of 38.213)




If a UE is configured with  downlink cells with DL BWPs having SCS configuration  where
· the UE is not provided with PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for any of the configured downlink cells and  or
· for downlink cells from the  configured downlink cells, the UE is either not provided with PDCCHMonitoringCapabilityConfig or provided with PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability and ,
· 
 , 


the UE is not required to monitor, on the active DL BWP of the scheduling cell, more than  PDCCH candidates or more than  non-overlapped CCEs per slot for each scheduled cell.
If a UE is configured with downlink cells with DL BWPs having SCS configuration  where
· the UE is provided with PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for all of the configured downlink cells and 
· or for downlink cells from the configured  downlink cells, the UE is provided with PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability and 
the UE is not required to monitor, on the active DL BWP of the scheduling cell, more than  PDCCH candidates or more than  non-overlapped CCEs per span for each scheduled cell, where the PDCCH monitoring occasions are based on the (X,Y) span pattern. 



If a UE is configured with  downlink cells with DL BWPs having SCS configuration , where , a DL BWP of an activated cell is the active DL BWP of the activated cell, and a DL BWP of a deactivated cell is the DL BWP with index provided by firstActiveDownlinkBWP-Id for the deactivated cell, and
· 
[bookmark: _GoBack]the UE is not provided with PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for any of the configured downlink cells, and , the UE is not required to monitor more than  PDCCH candidates or more than  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells 
· or if fordownlink cells from configured downlink cells, the UE is either not provided with PDCCHMonitoringCapabilityConfig or provided with PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability, and , the UE is not required to monitor more than  PDCCH candidates or more than  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells. 
· the UE is not required to monitor more than  PDCCH candidates or more than  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells. 




For each scheduled cell, the UE is not required to monitor on the active DL BWP with SCS configuration  of the scheduling cell more than  PDCCH candidates or more than  non-overlapped CCEs per slot.
If a UE is configured only with  downlink cells using Rel-16 PDCCH monitoring capability, and with  of the  downlink cells using combination  for PDCCH monitoring, and having active DL BWPs using SCS configuration , where , a DL BWP of an activated cell is the active DL BWP of the activated cell, and a DL BWP of a deactivated cell is the DL BWP with index provided by firstActiveDownlinkBWP-Id for the deactivated cell, the UE is not required to monitor more than  PDCCH candidates or more than  non-overlapped CCEs per span on the active DL BWP(s) of scheduling cell(s) from the  downlink cells if the spans on all scheduling cells from the  downlink cells are aligned, where  is a number of configured cells using Rel-16 PDCCH monitoring capability with SCS configuration . A UE is not required to monitor more than  non-overlapped CCEs and more than  PDCCH candidates for any set of spans across the active DL BWP(s) of scheduling cell(s) from the downlink cells if the spans on different downlink cells from the  downlink cells are non-aligned, with at most one span per scheduling cell for each set. If a UE is configured with downlink cells using both Rel-15 PDCCH monitoring capability and Rel-16 PDCCH monitoring capability,  is replaced by .

For each scheduled cell, the UE is not required to monitor on the active DL BWP with SCS configuration  of the scheduling cell more than  PDCCH candidates or more than  non-overlapped CCEs per span, where the PDCCH monitoring occasions are based on the (X,Y) span pattern. 
A UE does not expect to be configured CSS sets that result to corresponding total, or per scheduled cell, numbers of monitored PDCCH candidates and non-overlapped CCEs per slot or per span that exceed the corresponding maximum numbers per slot or per span, respectively.

For same cell scheduling or for cross-carrier scheduling where a scheduling cell and scheduled cell(s) have DL BWPs with same SCS configuration , a UE does not expect a number of PDCCH candidates, and a number of corresponding non-overlapped CCEs per slot or per span on a secondary cell to be larger than the corresponding numbers that the UE is capable of monitoring on the secondary cell per slot or per span, respectively. 
For cross-carrier scheduling, the number of PDCCH candidates for monitoring and the number of non-overlapped CCEs per slot and per span are separately counted for each scheduled cell.
	End 



4         Overbooking and Dropping Rules for the Span-Based PDCCH Capability 
The following agreement, related to PDCCH overbooking and dropping, is reached during RAN1#99:
Agreement:
PDCCH monitoring can be configured based on either Rel-15 capability (i.e. per slot based capability) or Rel-16 capability (i.e. per span based capability) on a serving cell 
· gNB configures which capability is used
· For Rel-16 PDCCH monitoring capability,
· The limit C on the maximum number of non-overlapping CCEs for channel estimation per PDCCH monitoring span is the same across different spans within a slot, each span can cover CSS and/or USS
· PDCCH dropping is performed in a span if needed   
· PDCCH overbooking and PDCCH dropping are only allowed on PCell and PSCell
· FFS PDCCH overbooking and PDCCH dropping are not performed in all spans in a slot
· PDCCH overbooking and PDCCH dropping are only performed in the span with CSS present 
· The maximum number of monitored PDCCH candidates per span is
· M1 per span for (2, 2)
· M2 per span for (4, 3)
· M3 per span for (7, 3)
· Note: 
· The total number of monitored PDCCH candidates is not smaller than the limit per slot in Rel-15
· The value of M1, M2 and M3 can be different and SCS dependent 
· Note: PDCCH overbooking and PDCCH dropping are not performed per slot
Similar to Rel. 15 NR design, overbooking and dropping is only allowed on PCell and PSCell. However, in Rel. 15, the UE is only expected to perform BD/CCE dropping once per slot. For the Rel. 16 PDCCH design, since the BD/CCE limits are defined per span, and each slot can include multiple spans, without further considerations, the UE will be expected to check for overbooking and perform dropping multiple times per slot. This increases the UE implementation complexity significantly. This issue was discussed during RAN1 #99, and the number of spans in which the UE is expected to perform dropping is left as FFS. 
In terms of configuring the CORESETs and search spaces, there is no operational difference between the Rel. 15 and Rel. 16 PDCCH design. In other words, the UE should not be required to perform dropping more than once per slot even if the PCell or PSCell is provided with PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability. In addition, dropping can be expected only in a fix span of a slot, e.g., always the first one. Regardless of whether the UE performs online or offline checking for dropping, this approach reduces the UE complexity, while not limiting the PDCCH configuration by the gNB scheduler.
Based on the discussion in this section, we propose the following changes:
	Modified clause (Section 10.1 of 38.213)











For all search space sets within a slot or span , denote by  a set of CSS sets with cardinality of  and by  a set of USS sets with cardinality of . The location of USS sets , , in  is according to an ascending order of the search space set index. 






Denote by , , the number of counted PDCCH candidates for monitoring for CSS set  and by , , the number of counted PDCCH candidates for monitoring for USS set . 


For the CSS sets, a UE monitors  PDCCH candidates requiring a total of  non-overlapping CCEs in a slot or a span. 

The UE allocates PDCCH candidates for monitoring to USS sets for the primary cell having an active DL BWP with SCS configuration [image: ] in a slot if the UE is not provided PDCCHMonitoringCapabilityConfig for the primary cell or if the UE is provided PDCCHMonitoringCapabilityConfig = R15 PDCCH monitoring capability for all serving cells, or in a the first span of each slot if the UE is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability for the primary cell, according to the following pseudocode. If for the USS sets for scheduling on the primary cell the UE is not provided CORESETPoolIndex for first CORESETs, or is provided CORESETPoolIndex with value 0 for first CORESETs, and is provided CORESETPoolIndex with value 1 for second CORESETs, and if  or , the following pseudocode applies only to USS sets associated with the first CORESETs. A UE does not expect to monitor PDCCH in a USS set without allocated PDCCH candidates for monitoring. . If the primary cell is provided PDCCHMonitoringCapabilityConfig = R16 PDCCH monitoring capability, in the following pseudocode, should be replaced by and should be replaced  by .
	End



5         RRC Configuration for Cross-Carrier Scheduling 
In the past RAN1 meetings, it was agreed that the size of the carrier indicator field (CIF) in the DCI format 0_2 and 1_2 can be configurable between 0 and 3 bits. In case the CIF has 1 or 2 bits, it is not clear how the UE determines the association between the index of a scheduled cell and a codepoint in the DCI. In Rel-15, this association is configured by the RRC parameter cif-InSchedulingCell under CrossCarrierSchedulingConfig.  However, since this RRC parameter is configured targeting the DCI format 0_1 and 1_1, reusing this RRC parameter for DCI format 0_2 and 1_2 may not be appropriate. Therefore, we propose to introduce new RRC parameters to configure the scheduling cell index corresponding to DCI format 1_2 and 0_2, respectively. The proposed TP is provided below.
	Modified clause (Section 10.1 of 38.213)


If a UE is configured with CrossCarrierSchedulingConfig for a serving cell, the carrier indicator field value in DCI format 0_1 and 1_1 corresponds to the value indicated by cif-InSchedulingCell in CrossCarrierSchedulingConfig, the carrier indicator field value in DCI format 0_2 and 1_2 corresponds to the value indicated by cif-InSchedulingCellForDCIFormat0_2 and cif-InSchedulingCellForDCIFormat1_2, respectively. .
	End



6         DCI size alignment
In NR Rel-15, for DCI size alignment, when the size of DCI 0_1/1_1 is the same as that of the fallback DCI 0_0/1_0, one bit is added to the DCI format 0_1/1_1 to make their size misaligned. In Rel-16, new DCI formats 0_2/1_2 are introduced for URLLC operation. How should we design the DCI sizes of these formats? Two options were discussed during RAN1 100_e. In the first option, the DCI of 0_2/1_2 can be configured to be the same as that of 0_0/1_0 or 0_1/1_1, and in such cases, the UE shall pad one or more bits to the DCI 0_2/1_2 or 0_1/1_1 in order to make them unequal. In the second option, the gNB shall make sure that the size of 0_2/1_2 is always different from that of 0_0/1_0 and 0_1/1_1. In our view, since each field of the DCI format 0_1/0_2 is configurable, it is much easier (from UE implementation and standardization perspective) to go with the second option. Therefore, we make the following proposal.
Proposal #2:
· A UE is not expected to monitor a first decoding candidate with DCI format 0_0/1_0  and a second candidate with DCI format 0_2/1_2, where the two decoding candidates are mapped to the same resource and the DCI formats 0_0/1_0 and 0_2/1_2 have the same size.  
· A UE is not expected to monitor a first decoding candidate with DCI format 0_1/1_1  and a second candidate with DCI format 0_2/1_2, where the two decoding candidates are mapped to the same resource and the DCI formats 0_1/1_1 and 0_2/1_2 have the same size.  

	End



7         Priority indication for DCI format 0_1/0_2/1_1/1_2
In NR Rel-16, it was agreed that both DCI format 0_1 and DCI format 0_2 can be used to schedule high and low priority HARQ-ACK and PUSCH, and this feature is UE optional.  
Agreement:
When both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP, a DCI format (from the formats 0_1/1_1/0_2/1_2) can be used to schedule PDSCH with different HARQ-ACK priorities or PUSCH with different priorities.
· This feature is UE optional 

For a UE that is not capable of supporting this feature (i.e., dynamic priority indication with mixed DCI formats), a DCI format (from the formats 0_1/1_1/0_2/1__2) may either schedule a high priority transmission or a low priority transmission, but not both. However, it is not clear, for such UEs, how do they determine the priority of transmissions scheduled by the DCI formats 0_1/1_1/0_2/1_2?
One naïve approach to determine the priority of HARQ-ACK or PUSCH scheduled by DCI format 1_1/1_2 or 0_1/0_2 is to configure a priority indication field in at least one of the DCI formats, and let the DCI format always indicate high priority. Note that, as agreed in previous RAN1 meetings, if the priority indication field is not configured in a DCI format, the transmissions scheduled by the DCI format is always treated as low priority. Thus, as long as the priority indication field is configured in a DCI format, the priority indication may be used to indicate high priority. The problem with this approach is that, the priority indication bit configured in a DCI format will be wasted, since its value cannot be dynamically changed. As such, this contradicts the motivation to introduce the new DCI format, and will inevitably impact the reliability of the new DCI format. 
To overcome the above problem, we propose to introduce new RRC parameters PriorityForDCIFormat0_2 and PriorityForDCIFormat1_2 to indicate the priority level of the PUSCH and PUCCH scheduled by DCI format 0_2 and 1_2.
The proposed TP can be found below. In the TP below, the capability [XXXX] is aimed to define the capability that both DCI format 0_1/1_1 and 0_2/1_2 can be used to schedule PDSCH/PUSCH with different priorities. 
	Modified clause (Section 9 of 38.212)


A PUSCH or a PUCCH, including repetitions if any, can be of priority index 0 or of priority index 1. If a priority index is not provided for a PUSCH or a PUCCH, the priority index is 0. If in an active DL BWP a UE monitors PDCCH either for detection of DCI format 0_1 and DCI format 1_1 or for detection of DCI format 0_2 and DCI format 1_2, a priority index can be provided by a priority indicator field. If a UE indicates a capability to monitor, in an active DL BWP, PDCCH for detection of DCI format 0_1 and DCI format 1_1 and for detection of DCI format 0_2 and DCI format 1_2, and the UE indicates the capability of [XXXX], a DCI format 0_1 or a DCI format 0_2 can schedule a PUSCH transmission of any priority and a DCI format 1_1 or a DCI format 1_2 can schedule a PDSCH reception and trigger a PUCCH transmission with corresponding HARQ-ACK information of any priority. Otherwise, if the UE does not indicate the capability of [XXXX], a priority index associated with a PUSCH or PUCCH scheduled by DCI format 0_2 and 1_2 can be provided by PriorityForDCIFormat0_2 and PriorityForDCIFormat1_2. If PriorityForDCIFormat0_2 is set to enable, a PUSCH transmission scheduled by DCI format 0_2 is of priority index 1, and if PriorityForDCIFormat1_2 is set to enable, a PUCCH transmission with corresponding HARQ-ACK information triggered by DCI format 1_2 is of priority index 1. If, after resolving overlapping for PUCCH and/or PUSCH transmissions of a same priority index, a UE determines to transmit
-	a first PUCCH of larger priority index, a PUSCH or a second PUCCH of smaller priority index, and a transmission of the first PUCCH would overlap in time with a transmission of the PUSCH or the second PUCCH, the UE does not transmit the PUSCH or the second PUCCH
-	a PUSCH of larger priority index, a PUCCH of smaller priority index, and a transmission of the PUSCH would overlap in time with a transmission of the PUCCH, the UE does not transmit the PUCCH 
-	a first PUSCH of larger priority index on a serving cell, a second PUSCH of smaller priority index on the serving cell, and a transmission of the first PUSCH would overlap in time with a transmission of the second PUSCH, the UE does not transmit the second PUSCH, where at least one of the two PUSCH is not scheduled by a DCI format
	End



7         Pi/2-BPSK for the new DMRS and DCI format 0_2
A low PAPR DMRS for uplink transmissions with transform precoding and pi/2-BPSK modulation is added in eMIMO WI of Rel. 16 and can be used via DCI format 0_1. The same functionality should also be enabled using DCI format 0_2 which is more for URLLC scheduling; in such a case, low PAPR transmission would help enhancing uplink coverage and enhancing reliability.  
	Modified clause (Section 7.3.1.1.3 of 38.212)



-	Antenna ports – number of bits determined by the following:
-	0 bit if higher layer parameter AntennaPorts-FieldPresence-ForDCIFormat0_2 is not configured;
-	2, 3, 4, or 5 bits otherwise,
-	2 bits as defined by Tables 7.3.1.1.2-6, if transform precoder is enabled, dmrs-Type=1, and maxLength=1 except that DMRSuplinkTransformPrecoding-r16 and tp-pi2BPSK are both configured and π/2 BPSK modulation is used;
- 2 bits as defined by Tables 7.3.1.1.2-6A, if transform precoder is enabled and DMRSuplinkTransformPrecoding-r16 and tp-pi2BPSK are both configured, π/2 BPSK modulation is used, dmrs-Type=1, and maxLength=1, where nSCID is the scrambling identity for antenna ports defined in [Clause 6.4.1.1.1, TS38.211];
-	4 bits as defined by Tables 7.3.1.1.2-7, if transform precoder is enabled, dmrs-Type=1, and maxLength=2 except that DMRSuplinkTransformPrecoding-r16 and tp-pi2BPSK are both configured and π/2 BPSK modulation is used;
-	4 bits as defined by Tables 7.3.1.1.2-7A, if transform precoder is enabled and DMRSuplinkTransformPrecoding-r16 and tp-pi2BPSK are both configured, π/2 BPSK modulation is used, dmrs-Type=1, and maxLength=2, where nSCID is the scrambling identity for antenna ports defined in [Clause 6.4.1.1.1, TS38.211];
-	3 bits as defined by Tables 7.3.1.1.2-8/9/10/11, if transform precoder is disabled, dmrs-Type=1, and maxLength=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;
-	4 bits as defined by Tables 7.3.1.1.2-12/13/14/15, if transform precoder is disabled, dmrs-Type=1, and maxLength=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;
-	4 bits as defined by Tables 7.3.1.1.2-16/17/18/19, if transform precoder is disabled, dmrs-Type=2, and maxLength=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;
-	5 bits as defined by Tables 7.3.1.1.2-20/21/22/23, if transform precoder is disabled, dmrs-Type=2, and maxLength=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook.
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