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Introduction
A work item on physical layer enhancements for NR URLLC has been approved in RAN#83 with the following objective for PUSCH [1];
	· Specification of enhanced UL configured grant transmission [RAN1, RAN2]
· Multiple active configured grant type 1 and type 2 configurations for a given BWP of a serving cell 
· Note: V2X use cases are also considered 


[bookmark: _GoBack]In this contribution, we discuss the remaining issues for UL configured-grant enhancements. 
Discussion
UL configured-grant (CG) transmission is essential to achieve the strict latency requirement for URLLC. In Rel-15, small periodicities has been adopted for CG to enhance the scheme’s latency. However, the Rel-15 configurations and procedures for UL CG can cause issues to the latency and reliability of the URLLC traffic.
During the URLLC SI, mechanisms to ensure a sufficient number of repetitions to meet the latency and reliability requirements were studied. This included multiple active CG configurations. In addition, using single configured grant configuration to reduce the latency was proposed by several companies. The design of the multiple active CG configurations, in terms of independency and activation/deactivation signalling, depends on the targeted objective. Multiple active CG configurations can serve two purposes;
Supporting multiple services: For this purpose, as each configuration will be used by specific service, the CG configurations can have different transmission parameters. Also, it is practical to have independent activation/deactivation signalling for each CG configuration.
Reducing the alignment delay: The CG configurations could have the same transmission parameters apart from the starting symbol for the time domain allocation and the DMRS for each configuration.
Remaining issues for multiple active CG configurations
Retransmission of CG-PUSCH
In RAN1#99 meeting, RAN1 agreed the following working assumption;
Working assumption
Retransmission of the PUSCH retransmission scheduled by a new UL DCI format with CRC scrambled by CS-RNTI with NDI=1 shall follow the same higher layer configuration defined for dynamic PUSCH transmission associated with the new UL DCI format.

Similar to DCI format 0_1, the retransmission of the CG-PUSCH follows the same higher layer configuration defined for DG-PUSCH. There is no justification to follow different behaviour for the new UL DCI format that schedules a retransmission of CG-PUSCH. Hence, the working assumption should be confirmed.
Proposal 1: Confirm the following working assumption;
Working assumption
Retransmission of the PUSCH retransmission scheduled by a new UL DCI format with CRC scrambled by CS-RNTI with NDI=1 shall follow the same higher layer configuration defined for dynamic PUSCH transmission associated with the new UL DCI format.
Fields for activation/release DCI validation 
In Rel.15, following special fields are defined to validate and differentiate between activation and deactivation signalling in TS 38.213.
Table 10.2-1: Special fields for DL SPS and UL grant Type 2 scheduling activation PDCCH validation
	
	DCI format 0_0/0_1 
	DCI format 1_0
	DCI format 1_1

	HARQ process number
	set to all '0's
	set to all '0's
	set to all '0's

	Redundancy version
	set to '00'
	set to '00'
	For the enabled transport block: set to '00'



Table 10.2-2: Special fields for DL SPS and UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0 
	DCI format 1_0

	HARQ process number
	set to all '0's
	set to all '0's

	Redundancy version
	set to '00'
	set to '00'

	Modulation and coding scheme
	set to all '1's
	set to all '1's

	Frequency domain resource assignment
	set to all '1's
	set to all '1's



As agreed in last meeting, the HPN field will be used to indicate the CG configuration to be activated or released. This could increase the false alarm rate for the DCI with CS-RNTI. As it is clear from the tables above, several DCI fields (HPN, RV, MCS and FRDA) are used for the validation for the release DCI. Thus, the absence of the HPN field from the validation process of the release DCI will not impact the performance (i.e. the false alarm rate is still below the reliability threshold). On the other hand, by removing the HPN field, only the RV field will be used for the validating the activation DCI. This could increase the false alarm rate compared to Rel-15. However, given that the false alarm rate for the activation DCI is still lower than the false alarm rate for the scheduling DG-PUSCH (such as a re-Tx of CG-PUSCH), this shouldn’t be an issue from reliability perspectives. Hence, there is no need to introduce new fields for validating the activation/release DCIs.
Proposal 2: It is not necessary to define additional fields for activation and/or release DCI validation.
Conclusion
In this contribution, we discussed the enhancements for configured-grant and we have the following proposals:
Proposal 1: Confirm the following working assumption;
Working assumption
Retransmission of the PUSCH retransmission scheduled by a new UL DCI format with CRC scrambled by CS-RNTI with NDI=1 shall follow the same higher layer configuration defined for dynamic PUSCH transmission associated with the new UL DCI format.
Proposal 2: It is not necessary to define additional fields for activation and/or release DCI validation.
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