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1	Introduction
The possibility of multiple configured grants per BWP was briefly discussed during the email discussion without conclusion [1]. 
	Conclusions Question 3a: 
Twelve companies think there is RAN2 impact from multiple active configured grants per BWP. Three says no impact, or wait for RAN1 progress. Benefits suggested may be to support UE transmissions on LBT subbands within a BWP if UE may select subband based on LBT outcome. 
[bookmark: _Toc4627082][bookmark: _Toc4628218][bookmark: _Toc4710719][bookmark: _Toc4710727]Proposal 3: RAN2 foresee impact due to support of multiple active configured grants per BWP. Further RAN1 progress needed. 


We further discuss details of multiple configured grants for NR-U in this contribution.
2	Discussions
For NR-U, the motivation of introducing multiple CG per BWP would be more from increasing transmission opportunity point of view to allow resources on different sub-band to be activated at the same time. In NR Rel-15, only one CG can be configured per BWP. Certain number of HARQ processes among the 16 HARQ processes is configured to be used for the CG via RRC signalling and the UE determines which HARQ process to be used for a certain CG occasion based on the SFN/slot/symbol number for both Type 1 and Type 2 CG. Multiple active CG with the following agreement was made for I-IoT:
	When multiple UL CG or DL SPS configurations is configured, an offset for each configuration is needed for the calculation of the HARQ process ID



HARQ operation for NR-U is a bit different from legacy and I-IoT operation as the HARQ process ID to be used for a CG occasion is not determined based on the timing. It is left to UE implementation to select the process ID to be used for a configured grant. The UE will then indicate the process ID/RV in the appositely introduced UCI.
ConfiguredGrantTimer and CG retransmission timers are maintained per HARQ process to determine whether a HARQ process is available for new transmission/retransmission [2]. When the CG retransmission timer is running, the UE will wait for potential HARQ feedback or UL grant, thus it cannot use the HARQ process for either autonomous retransmission on CG resources or new transmission. While when the ConfiguredGrantTimer is running, the UE will wait for dynamic UL grant, thus cannot use the HARQ process for new transmissions. The ConfiguredGrantTimer is typically configured longer than the CG retransmission timer since the UE should be allowed to attempt at least one retransmission on configured grant resources before the corresponding TB is dropped and ACK is assumed at the UE.
As the LBT success rate changes dynamically depending on the channel availability status, configuring the number of HARQ processes to be used separately for each CG in a semi-static manner might cause either HARQ processes pool shortage or underutilization. Thus, the agreements from I-IoT for multiple CG with different HARQ processes configured for each CG does fit for NR-U.
Since the UE selects the process for new transmission/retransmission based on whether the timers are running or not, HARQ processes for multiple CGs for a BWP can be shared to increase the resource efficiency, i.e. the multiple CG are configured with different resources but they share a common pool of HARQ processes, as opposed to separate HARQ processes per CG. From modelling/RRC signalling point of view, they can even be modelled as one CG but with different resources at different time point.
When selecting a HARQ process for a CG occasion, the UE decides whether a HARQ process is available for new transmission/retransmission from the common pool based on the ConfiguredGrantTimer and CG retransmission timer status of the HARQ processes. Retransmissions may be done on different CG resources (as compared to initial transmission) as long as the resources/MCS gives the same TBS. Retransmissions should be prioritized over new transmissions.
Proposal 1: the multiple configured grants of a BWP shares a common pool of HARQ processes.
Proposal 2: for each CG occasion, the UE selects a process from the HARQ process pool based on the ConfiguredGrantTimer and CG retransmission timer status.
Proposal 3: the processes with TB pending for retransmission should be prioritized over the processes for new transmissions. 
Proposal 4: retransmissions may be done on different CG resources as long as they are with the same TBS.
3	Conclusion
In this contribution we discussed details of multiple configured grants for NR-U with the following proposals proposed:
Proposal 1: the multiple configured grants of a BWP shares a common pool of HARQ processes.
Proposal 2: for each CG occasion, the UE selects a process from the HARQ process pool based on the ConfiguredGrantTimer and CG retransmission timer status.
[bookmark: _GoBack]Proposal 3: the processes with TB pending for retransmission should be prioritized over the processes for new transmissions. 
Proposal 4: retransmissions may be done on different CG resources as long as they are with the same TBS.
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