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Introduction
After RAN2#114-e meeting, email discussion [Post114-e][510][URLLC/IIoT] Open issues for UCE” was initiated to discuss remaining open issues related to URLLC in UCE, with summary in [1]. 
In this contribution, we discuss HARQ process ID derivation in UCE.
Discussion
In Rel-16 IIoT, HARQ process ID for initial transmission is linked to the time domain resources, and controlled by RRC parameter harq-ProcID-Offset2, as from TS 38.321 clause 5.4.1 below. The motivation to introduce harq-ProcID-Offset2 is to avoid HARQ process ID collisions between different CG configurations.

	For configured uplink grants with harq-ProcID-Offset2, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:
   HARQ Process ID = [floor(CURRENT_symbol / periodicity)] modulo nrofHARQ-Processes + harq-ProcID-Offset2



In Rel-16 NR-U, HARQ process ID selection is up to UE implementation based on RRC parameter harq-ProcID-Offset, as from TS 38.321 clause 5.4.1:

	For configured uplink grants configured with cg-RetransmissionTimer, the UE implementation select an HARQ Process ID among the HARQ process IDs available for the configured grant configuration. 



The selected HARQ process ID is signalled explicitly in physical layer CG-UCI, as in TS 38.212 clause 6.3.2.1.3. 

In RAN2#112-e meeting, following was agreed regarding HARQ process ID derivation:
3	When cg-RetransmissionTimer is configured, Rel-16 NR-U mechanism is used for HARQ process ID and RV selection.
4	When cg-RetransmissionTimer is not configured, Rel-16 URLLC mechanism may be used for HARQ process ID and RV selection.

RAN2 agreement assumes that HARQ process ID derivation is based on whether cg-RetransmissionTimer is configured or not. As discussed above, HARQ process ID selection in NR-U requires to enable CG-UCI because the selected HARQ process ID is explicitly signaled in CG-UCI. In RAN1#105-e meeting, following was agreed, which means that in Rel-17 CGI-UCI is enabled based on cg-RetransmissionTimer, just as in Rel-16. This confirms RAN2 agreement that HARQ process ID derivation is based on whether cg-RetransmissionTimer is configured or not.

	· Option 1 is taken in the following agreement:
Agreement:
   Down-select one of the following options (target RAN1#104-e):
· Option 1: Both “CG-UCI based procedures” and “CG-DFI based procedures” are enabled or disabled for unlicensed using one RRC parameter i.e. cg-RetransmissionTimer-r16.



[bookmark: Obs_Cons]Observation 1: RAN1 and RAN2 agreements are consistent to derive HARQ process ID depending on whether cg-RetransmissionTimer is configured or not.
If cg-RetransmissionTimer is not configured, HARQ process ID should be determined based on a formula. In Rel-16 IIoT, the HARQ-ID determination is based under the assumption that a single TB is allowed per period. Rel-16 NR-U supports multi-TB transmission within a CG period to have a better utilization of the maximum channel occupancy time (MCOT), and minimize possible LBT overhead. An example of multi-TB transmission is shown in Figure 1 below, with maximum of two TBs transmitted in CG period. It is expected that multi-TB transmission is also supported in Rel-17 URLLC in shared spectrum. With Rel-16 IIoT HARQ process ID formula, HARQ process ID can be the same for adjacent TBs in time domain. Therefore some modification to Rel-16 IIoT HARQ process ID formula is needed if RAN1 agrees to support multi-TB transmission in Rel-17.

[bookmark: Fig_Multi_TB]Figure 1: Illustration of multi-TB transmission per period

[bookmark: Proposal_HARQ_process_2]Proposal 1: For Rel-17 URLLC in shared spectrum, if cg-RetransmissionTimer is not configured, HARQ process ID derivation is based on a formula. 
Proposal 2: RAN2 to discuss the modification to HARQ process ID formula if RAN1 agrees to support multi-TB transmission in a CG period.
Conclusion
In this contribution, we discuss HARQ process ID derivation in UCE, and have the following observation:
Observation 1: RAN1 and RAN2 agreements are consistent to derive HARQ process ID depending on whether cg-RetransmissionTimer is configured or not.
We propose the following:
Proposal 1: For Rel-17 URLLC in shared spectrum, if cg-RetransmissionTimer is not configured, HARQ process ID derivation is based on a formula. 
Proposal 2: RAN2 to discuss the modification to HARQ process ID formula if RAN1 agrees to support multi-TB transmission in a CG period. 
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