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1	Introduction
In RAN2 meeting #113-e the following agreements were reached [1]: 
Agreements:
1. LCH based prioritization and cg-RetransmissionTimer can be configured together in Rel-17 (consensus)
2. Option 1: AutoTx and CGRT are responsible for deprioritized MAC PDU and LBT-failed MAC PDU, respectively.  If CGRT is not configured, LBT-failed MAC PDU is not retransmitted. If AutoTx is not configured, deprioritized MAC PDU is not retransmitted.
3. the MAC entity stops cg-RetransmissionTimer when the CG resource associated with the timer is deprioritized due to LCH-based prioritization.
4. FFS With cg-RetransmissionTimer and LCH-based prioritization configured, the MAC entity can prioritize between initial transmissions and retransmissions on a CG based on priority of multiplexed LCH(s) -or to be multiplexed
5. LBT failure is not considered when determining a grant priority for intra-UE prioritization (17/22)
6. Configuring a subset of HARQ processes as “restricted processes” for transmission of data from higher priority LCHs is not supported (18/22)
7. Enhancements for handling conflicting DG-CG transmissions of the same HARQ process are not supported (18/22)

Clearly the FFS relating to prioritization between initial transmission and retransmission on a configured grant (CG) should be discussed. This paper provides our views regarding this issue.
2	Discussion on HARQ Process Selection based on LCH Priority
For NR-U, HARQ process selection is up to UE implemenation with the configuredGrantTimer and cg-RetransmissionTimer maintained to determine which processes are available for new transmission or retransmission on a CG occasion, while for IIoT on licensed band the HARQ process is strictly associated to the CG occasion timing. When selecting an HARQ proccess for a CG occasion, it is specified for NR-U that retransmission is always prioritized over new transmissions:
	TS 38.321 V16.3.0:
……
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When IIoT/URLLC type of services are considered in unlicensed band and LCH-based prioritization is configured, it is questionable whether one should always prioritize re-transmission, because there could be some new data arrived in the buffer with higher LCH priority for the initial transmission than the MAC PDU stored in the HARQ buffer for retransmission. Hence, one possibility is to determine which HARQ process (initial transmission or retransmission) based on the highest LCH priority of data that is (or to be) multiplexed in the MAC PDU. In the offline discussion [2] during RAN2 #113e, in general a majority of companies agree that prioritization based on LCH priority is beneficial in terms of making sure that more urgent data can be transmitted more rapidly in order to accommodate IIoT QoS requirements. On the other hand, some companies disagree as the TB for retransmission could be impacted or even lost if it cannot be prioritized before CG timer expiration.
In the Rel-16 intra-UE prioritization feature introduced in IIoT, LCH prioritity is also used as the metric to determine the grant priorization in MAC layer. In particular, the grant for TB with higher LCH priority should be selected. Thus, even with the existing Rel-16 procedures, we may also have the problem where the a TB whose grant continues to be deprioritized, and eventually the data is lost. Since this was not onsidered as a concern in Rel-16, we think this is not problematic for NR-U CG HARQ process prioritization in Rel-17 either. If a retransmission is deprioritized due to its lower LCH priority, the UE may quicly select another CG resource for it, and continous deprioritization should be a corner case in practice. Therefore, we think prioritization between initial transmission and retransmission can be determined based on LCH priority, when both CGRT and LCH-based prioritization are configured.
Proposal 1: Whether to prioritize retransmission or new transmission on a CG occasion may be determined based on a LCH priority multiplexed or to be multiplexed in the MAC PDU.

3	Discussion on UCI-only Transport Block
Even when LCH-based prioritization is not configured, it does not make sense to always prioritize retransmission either. More specifically, according to the recent agreement in RAN1, a CG resource cannot be skipped by the UE if its resource overlaps with a PUCCH:
	




Case 1-2
	Agreement:
For the case (Case 1-2) where only one or more CG PUSCHs overlapping with PUCCH
· In Rel.16, for CA and non-CA case, when Rel-16 LCH based prioritization is not configured and there is a single PHY priority for  UL transmissions, and when PUSCH repetition is not applied, in case of one or more CG PUSCHs overlapping with UCI and there is no DG PUSCH overlapping with the UCI and there is no DG PUSCH overlapping with the one or more CG PUSCHs, the CG PUSCH with UCI multiplexing from the one or more CG PUSCHs cannot be skipped.  MAC generates MAC PDU for the CG PUSCH and delivers the MAC PDU to PHY and the UCI is multiplexed on the CG PUSCH. 



Moreover, in RAN2 #113e we have adopted the following CR to accommodate RAN1’s agreement:
	R2-2102459 (An approved CR for TS 38.321)

……
The MAC entity shall:
1>	if the MAC entity is configured with enhancedSkipUplinkTxDynamic with value true and the grant indicated to the HARQ entity was addressed to a C-RNTI, or if the MAC entity is configured with enhancedSkipUplinkTxConfigured with value true and the grant indicated to the HARQ entity is a configured uplink grant; and
1>	if the MAC entity is not configured with lch-basedPrioritization; and
1>	if there is no UCI to be multiplexed on this PUSCH transmission as specified in TS 38.213 [6]; and
1>	if there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
1>	if the MAC PDU includes zero MAC SDUs; and
1>	if the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR: 
2>	not generate a MAC PDU for the HARQ entity.
……



Based on the above, it is apparent that the MAC would still deliver to PHY a MAC PDU with empty UL-SCH when it has no data for uplink transmission, when the CG PUSCH resource overlaps with PUCCH. This MAC PDU is solely generated for the purposes of UCI multiplexing in PHY. In NR-U, as long as cg-UCI-Multiplexing is enabled, it is expected the UE may transmit a TB on CG without any data but multiplexed with both CG-UCI and conventional UCI such as HARQ-ACK. We dub this type of TB as “UCI-only TB” in this paper.
When such a TB is generated by MAC, it is also stored in one of the HARQ process. And if the UE cannot receive DFI until expiration of CGRT corresponding to the HARQ process, the UE would consider this TB as a “retransmission” when selecting HARQ process for a subsequent CG resource. It is indeed awkward when the UE has to prioritize a retransmission with empty UL-SCH while delaying new transmission, especially when the UCI contents multiplexed in this UCI-only TB may be no longer useful/valuable for the gNB.
In light of this, we suggest that when HARQ process selection for CG resource is to be conducted in NR-U, the MAC should always deprioritize the HARQ process corresponding to a UCI-only TB even if it is a retransmission.
Proposal 2: The MAC should always deprioritize the HARQ process corresponding to a UCI-only TB even if it is a retransmission, when selecting HARQ process for a CG resource in NR-U.

4	Conclusions
This contribution presents some of our views on HARQ process selection for a CG resource in NR-U. In particular, we have the following proposals:
Proposal 1: Whether to prioritize retransmission or new transmission on a CG occasion may be determined based on a LCH priority multiplexed or to be multiplexed in the MAC PDU.
Proposal 2: The MAC should always deprioritize the HARQ process corresponding to a UCI-only TB even if it is a retransmission, when selecting HARQ process for a CG resource in NR-U.
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