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Introduction
In RAN1#114-bis meeting, we discussed some high priority issues and UE features for XR-specific capacity enhancements and some agreements were achieved [1], which can be found in Appendix. In this contribution, we discuss the remaining issues and provide our views.
Discussion
2.1	Number of consecutive slots in a multi-PUSCH CG configuration
In RAN1#114 meeting, the following agreement is provided based on the proposals offered by the companies.
	Agreement
For a multi-PUSCH CG configuration, the range value of the higher layer parameter indicating number of consecutive slots (N in previous agreements) is:
· Max value=16 or 32
· Up to UE capability
· Min value=2


Based on the UE capability defined in above agreement, maximum of consecutive slots can be indicated by UE. However, if the UE doesn’t indicate the UE capability, which value can be regarded as max value? In order to avoid any misunderstanding, it should be spell out that default max value of consecutive slots in a multi-PUSCH CG configuration can be configured by gNB for a UE if the UE doesn’t indicate the UE capability. 
Observation 1: It is beneficial for avoiding unnecessary ambiguity to determine a default value when UE does not indicate the corresponding capability.
Proposal 1: Specify a default value, e.g. 2 or 16, for maximum of consecutive slots in a multi-PUSCH CG configuration if the UE doesn’t indicate the corresponding capability.

2.2	UTO_offset
The primary purpose of the dynamic indication is to enable gNB to reschedule resources corresponding to the unused TOs, and this takes a certain amount of time, so the offset configuration is necessary. And the offset configuration also needs to satisfy the timeline. Otherwise, even if UE indicates TO unused, the gNB cannot reuse these resources, which is unreasonable.
Observation 2: The gNB cannot be guaranteed to reuse the resource corresponding to the unused CG PUSCH TOs without UTO_offset.
Observation 3: Configuration of UTO_offset is necessary by UTO-UCI, and the configuration needs to satisfy the timeline.
Proposal 2: Support configuration of UTO_offset as the offset value
· A higher layer parameter is used to configure the offset value.
· The maximum value of UTO_offset is not greater than the number of CG PUSCH TO in a CG period.

2.3	Invalid UTO-UCI indication
In RAN1#114-bis meeting, the following TP was discussed about CG de-activation/release.
	For a Type-2 CG-PUSCH configuration an indicated UTO-UCI bit in a CG-PUSCH transmission is appicable if the corresponding CG PUSCH TO occurs before the UE receives a DCI format that indicates a release for the Type-2 CG PUSCH. 


The indicated UTO-UCI is invalid when the CG is de-activated/released based on the above proposal. This means that the gNB should ignore UTO-UCI indication bits. However, there are two cases should be considered.
Case 1: UE didn’t miss the releasing DCI
If the UTO-UCI indicates the corresponding CG PUSCH TO as unused, whether UTO-UCI is valid or not, resources corresponding to the TOs are in same state from the gNB’s perspective and UE will not transmit CG PUSCH. If the UTO-UCI indicates at least one CG PUSCH TO as used, UE will not transmit CG PUSCH because of the releasing DCI format sent by the gNB and the gNB can still reuse the resources corresponding to the TOs based on its implementation. Therefore, CG de-activation/release has no effect on the behaviour of both UE and gNB. 
Case 2: UE missed the releasing DCI
In the current protocol, before clearing the CG, the MAC entity needs to confirm the configured uplink grant deactivation by transmitting the Configured Grant Confirmation MAC CE or Multiple Entry Configured Grant Confirmation MAC CE. If the UTO-UCI indicates at least one CG PUSCH TO as used and UE miss the releasing DCI, UE will not confirm the configured uplink grant deactivation and the corresponding CG PUSCH will be sent as usual. While this creates ambiguity between the gNB and the UE, this is a legacy issue and not unique to Rel-18. If resolving potential ambiguities is necessary, the gNB needs to be restricted from assuming that UTO-UCI is always valid until it receives a confirmation MAC CE from UE.
Observation 4: CG de-activation/release has no effect on the behaviour of both UE and gNB if the UE didn’t miss the releasing DCI.
Observation 5: gNB needs to be restricted from assuming that UTO-UCI is always valid until it receives a confirmation MAC CE from UE for avoiding potential ambiguity because of DCI missing.
Proposal 3: Proposed TP for Clause 9.3.1 of 38.213:
	For a Type-2 CG-PUSCH configuration an indicated UTO-UCI bit in a CG-PUSCH transmission is appicable unless the gNB receives Configured Grant Confirmation MAC CE or Multiple Entry Configured Grant Confirmation MAC CE MAC CE from the UE.



2.4	Multi-PUSCH CG and repetition
In RAN1#114 meeting, there was a conclusion about repetition.
	Conclusion
For Type-1 and Type-2 multi-PUSCH CG configuration, Type-A repetition is NOT supported in Rel-18



The following proposed TP for Clause 6.1.2.3 of 38.214 is provided based on initial discussion in the last meeting.
	******************** unchnaged text omitted *****************************
For PUSCH transmissions with a Type 1 or Type 2 configured grant, the number of (nominal) repetitions K to be applied to the transmitted transport block is provided by the indexed row in the time domain resource allocation table if numberOfRepetitions is present in the table; otherwise K is provided by the higher layer configured parameters repK.
For a configuredGrantConfig, If if a UE is configured with higher layer parameter [nrofSlots_InCGperiod], in a configuredGrantConfig, the UE assumes the repetition factor equal to one and does not support repetition for the configuredGrantConfig, and the UE does not support neither repetition of the transmitted transport block nor the TB processing over multiple slots is supported for the configuredGrantConfig.
******************** unchnaged text omitted *****************************


[bookmark: _GoBack]Keeping “the UE assumes the repetition factor equal to one” and “the UE does not support repetition” at the same time increases the complexity of the protocol, but there is no clear motivation. Therefore, the proposed TP for Clause 6.1.2.3 of 38.214 should be updated as follow:
	******************** unchnaged text omitted *****************************
For PUSCH transmissions with a Type 1 or Type 2 configured grant, the number of (nominal) repetitions K to be applied to the transmitted transport block is provided by the indexed row in the time domain resource allocation table if numberOfRepetitions is present in the table; otherwise K is provided by the higher layer configured parameters repK.
For a configuredGrantConfig, If if a UE is configured with higher layer parameter [nrofSlots_InCGperiod], in a configuredGrantConfig, the UE does not support repetition and neither repetition of the transmitted transport block nor the TB processing over multiple slots is supported for the configuredGrantConfig.
******************** unchnaged text omitted *****************************


Proposal 4: Proposed TP for Clause 6.1.2.3 of 38.214:
	******************** unchnaged text omitted *****************************
For PUSCH transmissions with a Type 1 or Type 2 configured grant, the number of (nominal) repetitions K to be applied to the transmitted transport block is provided by the indexed row in the time domain resource allocation table if numberOfRepetitions is present in the table; otherwise K is provided by the higher layer configured parameters repK.
For a configuredGrantConfig, If if a UE is configured with higher layer parameter [nrofSlots_InCGperiod], in a configuredGrantConfig, the UE does not support repetition and neither repetition of the transmitted transport block nor the TB processing over multiple slots is supported for the configuredGrantConfig.
******************** unchnaged text omitted *****************************



Conclusion
In this contribution, we discuss possible issues on Rel-18 XR-specific capacity enhancements. Regarding the conditions where the dynamic indication for the CG PUSCH transmission occasion is required, we have the following conclusion:
Observation 1: It is beneficial for avoiding unnecessary ambiguity to determine a default value when UE does not indicate the corresponding capability.
Observation 2: The gNB cannot be guaranteed to reuse the resource corresponding to the unused CG PUSCH TOs without UTO_offset.
Observation 3: Configuration of UTO_offset is necessary by UTO-UCI, and the configuration needs to satisfy the timeline.
Observation 4: CG de-activation/release has no effect on the behaviour of both UE and gNB if the UE didn’t miss the releasing DCI.
Observation 5: gNB needs to be restricted from assuming that UTO-UCI is always valid until it receives a confirmation MAC CE from UE for avoiding potential ambiguity because of DCI missing.
Proposal 1: Specify a default value, e.g. 2 or 16, for maximum of consecutive slots in a multi-PUSCH CG configuration if the UE doesn’t indicate the corresponding capability.
Proposal 2: Support configuration of UTO_offset as the offset value
· A higher layer parameter is used to configure the offset value.
· The maximum value of UTO_offset is not greater than the number of CG PUSCH TO in a CG period.
Proposal 3: Proposed TP for Clause 9.3.1 of 38.213:
	For a Type-2 CG-PUSCH configuration an indicated UTO-UCI bit in a CG-PUSCH transmission is appicable unless the gNB receives Configured Grant Confirmation MAC CE or Multiple Entry Configured Grant Confirmation MAC CE MAC CE from the UE.


Proposal 4: Proposed TP for Clause 6.1.2.3 of 38.214:
	******************** unchnaged text omitted *****************************
For PUSCH transmissions with a Type 1 or Type 2 configured grant, the number of (nominal) repetitions K to be applied to the transmitted transport block is provided by the indexed row in the time domain resource allocation table if numberOfRepetitions is present in the table; otherwise K is provided by the higher layer configured parameters repK.
For a configuredGrantConfig, If if a UE is configured with higher layer parameter [nrofSlots_InCGperiod], in a configuredGrantConfig, the UE does not support repetition and neither repetition of the transmitted transport block nor the TB processing over multiple slots is supported for the configuredGrantConfig.
******************** unchnaged text omitted *****************************
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Appendix

RAN WG1 #114
	Agreement
· Configure the RRC parameter Nu (Nu is the size of bit-map)
· FFS range value of Nu
· UTO_offset is the offset value. 
· Alt-1: UTO_Offset is provided by configuration.
· FFS range value of UTO_offset 
· Alt-2: UTO_Offset = 0
· A transmitted CG PUSCH, carries UTO-UCI that is applicable to the Nu consecutive and valid CG PUSCH TOs, starting with UTO_offset from the end of the transmitted CG PUSCH.
FFS on whether/how to extend to multiple CG configurations.
Strong concerns have been raised on the above proposal in terms of benefit and UE complexity by CATT, ZTE, Huawei, Apple, MTK, and Google.

Agreement
When UTO-UCI and HARQ-ACK are jointly encoded, HARQ-ACK bit sequence is concatenated after UTO-UCI bit sequence, by reusing the same mechanism adopted for joint encoding of CG-UCI and HARQ-ACK.

Conclusion
There is no consensus on the following proposal:
Introduce a new RRC parameter UTO-UCI-Multiplexing (similar to cg-UCI-Multiplexing) to enable/disable joint coding of HARQ-ACK and UTO-UCI in a CG PUSCH with the UTO-UCI.

Conclusion
For Type-1 and Type-2 multi-PUSCH CG configuration, Type-A repetition is NOT supported in Rel-18.

Agreement
For a multi-PUSCH CG configuration, the range value of the higher layer parameter indicating number of consecutive slots (N in previous agreements) is:
· Max value=16 or 32
· Up to UE capability
· Min value=2

Agreement
For a CG configuration with UTO-UCI indication enabled:
· For the range value for the RRC parameter Nu (Nu is the size of bit-map): (3, …, 8).

Conclusion
There is no consensus to introduce RRC parameter UTO_offset. This over-rides earlier RAN1 agreements.

Conclusion
Extending the UTO_UCI indication by CG PUSCH(s) of a CG configuration to CG PUSCH(s) of other CG configuration(s) is not supported in Rel-18.

Agreement
The following TP with stage 2 description for physical layer enhancements is endorsed in principle for TS 38.300. Send an LS to RAN2.
-----------------< Start of TP>--------------------
16.X.4	Capacity
16.X.4.1	Physical Layer Enhancements
The following enhancements for configured grant-based PUSCH transmission are introduced:
-	Support of multiple CG PUSCH transmission occasions within a single period of a CG configuration
- 	Indication of unused CG PUSCH occasion(s) of a CG configuration with Uplink Control Information multiplexed in CG PUSCH transmission of the CG configuration.
-----------------< End of TP>--------------------

Agreement
Select one of the following options:
· Option 1: Introduce a new capability to indicated maximum number of multi-PUSCH CG configurations (at least 2) per BWP of a serving cell and across all serving cells
· FG 50-1 as pre-requisite.
· FG 11-9 NOT as pre-requisite
· Option 2: Introduce a new capability to indicated maximum number of multi-PUSCH CG configurations (at least 2) per BWP of a serving cell and across all serving cells. The maximum number should not exceed the corresponding maximum number of CG configurations indicated by FG 11-9.
· FG 50-1 as pre-requisite.
· FG 11-9 as pre-requisite
· Option 3: Maximum number of multi-PUSCH CG configuration per BWP of a serving cell is one.



RAN WG1 #114-bis
	Agreement
Adopt TP1-1 below for Clause 6.1 of 38.214:
	6.1	UE procedure for transmitting the physical uplink shared channel
************** Unchanged parts omitted**************
When the UE is configured dl-OrJointTCI-StateList or ul-TCI-StateList, the UE shall perform PUSCH transmission corresponding to a Type 1 configured grant or a Type 2 configured grant or a dynamic grant according to the spatial relation, if applicable, with a reference to the RS for determining UL Tx spatial filter. The RS is determined based on an RS configured with qcl-Type set to 'typeD' of the indicated TCI-State or an RS in the indicated TCI-UL-State. The reference RS in the indicated TCI-State can be a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, or a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info. The reference RS in the indicated TCI-UL-State can be a CSI-RS resource in a NZP-CSI-RS-ResourceSet configured with higher layer parameter repetition, a CSI-RS resource in an NZP-CSI-RS-ResourceSet configured with higher layer parameter trs-Info, an SRS resource in an SRS resource set with the higher layer parameter usage set to 'beamManagement', or SS/PBCH block associated with the same or different PCI from the PCI of the serving cell. When [nrofSlots_InCGperiod] is configured for Type 1 configured grant or Type 2 configured grant, HARQ process ID for the Kth (1 < K ≤ [nrofSlots_InCGperiod]) valid configured PUSCH grant is determined as in clause 5.4.1 of [10, TS 38.321], excluding invalid configured PUSCH grant(s) that are not transmitted due to collision with the DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol(s) of an SS/PBCH block with index provided by ssb-PositionsInBurst as described in clause 11.1 of [6, TS 38.213].
************** Unchanged parts omitted**************

	Reason for change:
	For determination of HARQ process ID for a multi-PUSCHs CG, the current specifications refer to the procedures in clause 11.1 of 38.213 which includes cases corresponding to collision with dynamic as well as semi-static transmissions or symbol direction indications.
It is important to determine whether a CG PUSCH TO is valid or invalid for HARQ process ID determination of a multi-PUSCHs CG. In the corresponding agreements, it was clarified by the following Note the cases which are relevant for determining valid/invalid CG PUSCH TOs for HARQ process ID determination:
Note: A configured CG PUSCH is invalid if the CG PUSCH is dropped due to collision with DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or SSB. Otherwise, it is valid.
Hence, it should be clarified which collision cases in clause 11.1 are relevant for this purpose.

	
	

	Summary of change:
	Add description in clause 6.1 that for the procedures in clause 11.1, the CG PUSCH TO collision with DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or SSB results in an invalid CG PUSCH TO.

	
	

	Consequences if not approved:
	The definition of an invalid CG PUSCH has not been clearly captured in the specifications and results in inconsistency for the associated HARQ process ID determination procedures. 




Agreement
Adopt TP1-2 below for Clause 9.3.1 of 38.213:
	9.3.1	UE procedure for reporting UTO-UCI
If the UE is provided nrof_UTO_UCI with value equal to  in configuredGrantConfig of a CG-PUSCH configuration, the UE multiplexes UTO-UCI represented by a bitmap of  bits in each CG-PUSCH transmission for the CG-PUSCH configuration. 
The  bits of UTO-UCI, , have a one-to-one mapping to  subsequent CG-PUSCH TOs in ascending order of start time. For unpaired spectrum operation, the  subsequent CG-PUSCH TOs exclude invalid ones where a UE does not transmit a PUSCH due to collision of the PUSCH with the DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol(s) of an SS/PBCH block with index provided by ssb-PositionsInBurst based on the procedures in Clause 11.1.  A bit value of ‘0’ indicates that the UE may transmit CG-PUSCH, and a bit value of ‘1’ indicates that the UE will not transmit CG-PUSCH, in a corresponding CG-PUSCH TO. When the UE indicates by UTO-UCI a value of ‘1’ for a CG-PUSCH TO, the UE continues to indicate the value of ‘1’ for the CG-PUSCH TO by UTO-UCI multiplexed in subsequent CG-PUSCH transmissions, and the UE does not transmit CG-PUSCH in the CG-PUSCH TO.


	Reason for change:
	For UTO-UCI indication for a configured grant, the current specifications refer to the procedures in clause 11.1 of 38.213 which includes cases corresponding to collision with dynamic as well as semi-static transmissions or symbol direction indications.
It is important to determine whether a CG PUSCH TO is valid or invalid since the UTO-UCI indication is applicable only to valid CG PUSCH TOs. In the corresponding agreements, it was clarified by the following Note the cases which are relevant for determining valid/invalid CG PUSCH TOs for UTO-UCI indication:
Note: A configured CG PUSCH is invalid if the CG PUSCH is dropped due to collision with DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or SSB. Otherwise, it is valid.
Hence, it should be clarified which collision cases in clause 11.1 are relevant for this purpose.

	
	

	Summary of change:
	Add description in clause 9.3.1 that for the procedures in clause 11.1, the CG PUSCH TO collision with DL symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or SSB results in an invalid CG PUSCH TO.

	
	

	Consequences if not approved:
	The definition of an invalid CG PUSCH has not been clearly captured in the specifications and results in inconsistency for the associated UTO-UCI indication procedures.




Agreement
Rel-18 multi-PUSCH CG is not supported for operation on shared spectrum.
· Capture the above in description of RAN1 higher layer parameter list for nrofSlots_InCGperiod 

Agreement
Adopt TP4-1 below for Clause 6.3.2.1.4 of 38.212:
	6.3.2.1.4	HARQ-ACK and CG-UCI/UTO-UCI
If the higher layer parameter nrof_UTO_UCI is configured, the procedure in this clause 6.3.2.1.4 applies by replacing CG-UCI with UTO-UCI in all the notations and texts, and replacing "When higher layer parameter cg-UCI-Multiplexing is configured" with "When UTO-UCI and HARQ-ACK have the same priority index and are jointly encoded and transmitted on a PUSCH".
*************** unchanged omitted *********************

	Reason for change:
	The procedures in clause 6.3.2.1.4 for CG-UCI can be reused for UTO-UCI. However, the current specification does not clarify that the procedure is this clause is applicable when UTO-UCI and HARQ-ACK have the same priority and are jointly encoded.


	
	

	Summary of change:
	Clarify that the procedures in clause 6.3.2.1.4 are applicable when UTO-UCI and HARQ-ACK have the same priority and are jointly encoded. 

	
	

	Consequences if not approved:
	Inconsistent and ambiguous UE behaviour



Agreement
Adopt TP5-1 below for Clause 6.3.2.4.1 of 38.212:
	6.3.2.4.1	UCI encoded by Polar code
If the higher layer parameter nrof_UTO_UCI is configured, the procedures in this clause and the clauses it refers to apply by replacing CG-UCI with UTO-UCI in all the notations and texts, when applicable.
6.3.2.4.1.1	HARQ-ACK

For HARQ-ACK transmission on PUSCH not using repetition type B with UL-SCH and if numberOfSlotsTBoMS is not present in the resource allocation table, or if numberOfSlotsTBoMS is present in the resource allocation table and the value of numberOfSlotsTBoMS in the row indicated by the Time domain resource assignment field in DCI is equal to 1, the number of coded modulation symbols per layer for HARQ-ACK transmission, denoted as , is determined as follows:
****************** unchnaged omitted ***********************

	Reason for change:
	The maximum length of UTO-UCI bit sequence is 8, which is not larger than 11. Hence, polar code is not applicable to UTO-UCI when it is not jointly encoded with HARQ-ACK. However, when UTO-UCI is jointly encoded with HARQ-ACK, depending on the size of HARQ-ACK code book, the UTO-UCI and HARQ-ACK sequences together may result in a code book with a size larger than 11 bits. In this case Polar codes should be applied for encoding. Currently, joint encoding of UTO-UCI and HARQ-ACK with Polar code is missing from the specification. 

	
	

	Summary of change:
	Include joint encoding of UTO-UCI and HARQ-ACK with Polar code when applicable.

	
	

	Consequences if not approved:
	Unspecified UE behaviour for jointly encoding UTO-UCI and HARQ-ACK with more than 11 bits.



Agreement
Adopt TP3-1 below for Clause 6.3.2.1.3A of 38.212:
	Reason for change:
	In TS 38.212, there are two “given by clause x.x of [5, TS 38.213]” in Clause 6.3.2.1.3A and Clause 6.3.2.1.5. As the corresponding clause has been updated in TS 38.213, the incomplete parts in TS 38.212 should be fixed.


	
	

	Summary of change:
	Fix the two incomplete clause references of TS 38.213 in TS 38.212.

	
	

	Consequences if not approved:
	The references in specifications are unclear

	1.1.1.1.1 6.3.2.1.3A	UTO-UCI
For UTO-UCI bits transmitted on a CG PUSCH when the higher layer parameter nrof_UTO_UCI is configured, the UTO-UCI bit sequence  is determined as follows:
-	set   for  and , where  is provided by nrof_UTO_UCI, and the UTO-UCI bit sequence  is given by clause x.x9.3.1 of [5, TS 38.213].

******************** unchnaged text omitted *****************************
1.1.1.1.2 6.3.2.1.5	UCI with different priority indexes
If the higher layer parameter nrof_UTO_UCI is configured, the procedure in this clause 6.3.2.1.5 applies by replacing CG-UCI with UTO-UCI in all the notations and texts, and replacing "is given by Table 6.3.2.1.3-1 mapped in the order from upper part to lower part" with "is given by clause x.x9.3.1 of [5, TS 38.213]".  

******************** unchnaged text omitted *****************************





Agreement
Adopt TP4-2 below for Clause 6.3.2.7 of 38.212:
	Reason for change:
	The procedures in clause 6.3.2.7 for CG-UCI can be reused for UTO-UCI. However, the following highlighted case described in this clause is not applicable to UTO-UCI since UTO-UCI has the same priority as the CG-PUSCH that is multiplexed in:
	If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 0, HARQ-ACK bits associated with priority index 1 and/or CG-UCI associated with priority index 1, and CSI part 1 if any are transmitted on a PUSCH,
-    if CSI part 1 is also transmitted on the PUSCH and the PUSCH is associated with priority index 1, the coded UCI bits are multiplexed onto PUSCH according to the procedures in Clause 6.2.7 by taking HARQ-ACK with priority index 1 as HARQ-ACK, and taking HARQ-ACK with priority index 0 as CSI part 2;
- otherwise, the coded UCI bits are multiplexed onto PUSCH according to the procedures in Clause 6.2.7 by taking HARQ-ACK with priority index 1 if any as HARQ-ACK, taking CG-UCI associated with priority index 1 if any as CG-UCI, taking HARQ-ACK with priority index 0 as CSI part 1, and taking CSI part 1 as CSI part 2 if CSI part 1 is also transmitted on the PUSCH and the PUSCH is associated with priority index 0.




The inconsistency can be resolved by considering applicable cases for UTO-UCI when the corresponding CG-UCI procedures can be reused.


	
	

	Summary of change:
	Add “when applicable” to the condition to resue the CG-UCI procedures for UTO-UCI.

	
	

	Consequences if not approved:
	Inconsistent and ambiguous UE behaviour

	
1.1.1.2 6.3.2.7	Multiplexing of coded UCI bits with different priority indexes to PUSCH
If the higher layer parameter nrof_UTO_UCI is configured, the procedure in this clause 6.3.2.7 applies by replacing CG-UCI with UTO-UCI in all the notations and texts, when applicable.

******************** unchnaged text omitted *****************************
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