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1. Introduction 
In Rel-15, when PUSCH resources conflict between dynamic grant (DG) and configured grant (CG), the PUSCH resource scheduled by DG is prioritised and PUSCH resource scheduled by CG resource is cancelled. However, in Rel-16 for the URLLC/IIoT feature, the issue is different because the choice of which grant is to be prioritized depends on the type of traffic, for example if CG carries URLLC data and DG contains eMBB data, then obviously CG will be prioritized and vice versa. In the recent 3GPP RAN2 discussions, it has been agreed the following prioritization rules:  
· RAN2#106 agreements:
· For de-prioritized PUSCH on dynamic grant, the UE should store the de-prioritized MAC PDU in the HARQ buffer, to allow gNB to schedule re-transmission using the same HARQ process. 
· For de-prioritized PUSCH on configured grants, a) the UE could store the de-prioritized MAC PDU in the HARQ buffer, to allow gNB to schedule re-transmission. b) FFS if the UE could transmit it using the subsequent radio resources e.g. associated with the same HARQ process.
· The above agreements are at least applicable for cases when MAC has already generated the de-prioritized MAC PDU. 
· RAN2#107 agreements:
· For the case when no PDU has been generated at all yet, and there is two grants where one will be de-prioritized (and there is data available for both grants). One PDU is generated.
· Same prioritization solution for CG vs CG conflict and CG vs DG conflict.
· The same UE prioritization behaviour should be applied for resource conflicts between new transmissions or a new transmission and a retransmission.
· RAN2 assumes that MAC PDU recovery method in grant prioritization could be reused for PUSCH vs SR conflict.  
· The case of highest priorities of two conflicting grants are equal is handled according to the following: for CG DG conflict, DG is prioritized, other cases FFS to what extent to specify.
· RAN2#107 agreements: 

· If PUCCH resource for an SR’s transmission occasion overlaps a UL-SCH resource, SR’s transmission is allowed based on a comparison of priority of the LCH that triggered the SR and a priority value for the UL-SCH resource, if the priority of the LCH that triggered the SR is “high” (FFS). Priority value of the UL-SCH resource is FFS.
· If an SR was triggered before MAC PDU assembly and PUCCH resource for the SR’s transmission occasion conflicts with UL-SCH resource of the MAC PDU, and the UL-SCH transmission is deprioritized, a MAC PDU will not be generated. (Conflict = they cannot both be transmitted).
· When a PUSCH transmission is deprioritized, desired PHY behaviour is for RAN1 to decide.
· RAN2#108 agreements: 

· RRC configures a LCH with one or more allowed L1-priority level values (e.g. in a allowedPriorityLevels list) in LogicalChannelConfig (as in the current LCH restrictions), applied at least for mapping to DG, FFS for CG 
· For CGCG conflicts, and CGDG conflicts, the priority value of an uplink grant (UL-SCH resource) is the highest priority of the LCHs that is multiplexed or can be multiplexed in MAC PDU, taking into account LCH restrictions and data availability. 
· If PUCCH resource for an SR’s transmission occasion overlaps a UL-SCH resource, SR’s transmission is allowed (prioritized) based on a comparison of priority of the LCH that triggered the SR and a priority value for the UL-SCH resource (where the priority value is determined as in previous agreement), if the priority of the LCH that triggered the SR is higher.
· For CG-CG conflict with equal priority, prioritization is up to UE implementation.
· For SR-Data conflict with equal priority, UL-SCH (i.e. data) is prioritized.
· The Aut (re-) transmission feature is optional

The remaining issue is when a UE did not generate the deprioritised PDU due to collision between two grants (DG vs CG or CG vs CG) or a grant and an SR in the same time slot, and the gNB provides a retransmission grant, according to Rel-15 behaviour, the UE will ignore the retransmission grant because its HARQ buffer is empty, although there is data in RLC buffer. In this case there is wasted uplink resources as well as increased latency for the IIoT traffic. 
Note that the feature of UE autonomous retransmission is an optional feature and not all UEs will support at the end. Hence, the retransmissions/new transmissions would be a common feature for all UEs when retransmitting the de-prioritised PDU regardless whether HARQ buffer is empty or not.

In this contribution, we discuss how a UE can provide (re-)transmissions of the deprioritised PDU when the HARQ buffer is empty for the industrial IoT traffic.

2.  HARQ retransmissions for deprioritized PDU
The latest RAN2 agreement states that when no PDU has been generated yet, and there are two grants with data where one will be de-prioritized, then only one PDU is generated. In addition, if an SR was triggered before MAC PDU assembly and PUCCH resource for the SR’s transmission occasion conflicts with UL-SCH resource of the MAC PDU, and the UL-SCH transmission is deprioritized, the MAC PDU will not be generated.
In the above cases, when the PDU has not been generated, the PDU is not available in relevant HARQ buffer (i.e. empty buffer), and the information about the uplink grant and the HARQ information may not be stored in the associated HARQ process number. Therefore, according Rel-15 behaviour, a UE can not re-transmit the data/transport block (TB), i.e. it just ignores the retrasmission grant. This behaviour will increase latency for IIoT data as well as waste of uplink resources (i.e. RBs).
Observation 1: Rel-15 behaviour of ignoring the retrasmission grant for the deprioritised PDU if HARQ buffer is empty will increase latency for IIoT data as well as waste of uplink resources (i.e. RBs).

Hence, we think that a UE behaviour can be specified for these cases so that when a PDU has not been generated due to collision between two grants (DG vs CG or CG vs CG) or a grant and an SR in the same time slot, the UE should keep/store the grant and HARQ information. In addition, at the time when a UE receives a retransmission grant (with NDI toggled) from gNB, the UE should generate the PDU, and then retransmit the TB based on latest parameters of retransmission grant. Furthermore, if a UE receives a new transmission grant (with NDI toggled) from gNB, the UE should generate a new PDU, and then transmit the TB based on latest parameters of the new grant.

Proposal 1: When a UE did not generate a PDU due to collision between two grants (DG vs CG or CG vs CG) or a grant and an SR in the same time slot:

· if a UE receives a retransmission grant (with NDI not toggled) from gNB and UE’s HARQ buffer is empty, the UE should generate the deprioritised PDU, and then retransmit the TB based on latest parameters of retransmission grant. 
· if a UE receives a new transmission grant (with NDI toggled) from gNB, the UE should generate the deprioritised PDU, and then transmit the TB based on latest parameters of the new grant.

3.  Conclusions

In this contribution, we have discussed how a UE can provide (re-)transmissions for the deprioritised PDU when the HARQ buffer is empty for the industrial IoT traffic and we have the following observation and proposal:
Observation 1: Rel-15 behaviour of ignoring the retrasmission grant for the deprioritised PDU if HARQ buffer is empty will increase latency for IIoT data as well as waste of uplink resources (i.e. RBs).

Proposal 1: When a UE did not generate a PDU due to collision between two grants (DG vs CG or CG vs CG) or a grant and an SR in the same time slot:

· if a UE receives a retransmission grant (with NDI not toggled) from gNB and UE’s HARQ buffer is empty, the UE should generate the deprioritised PDU, and then retransmit the TB based on latest parameters of retransmission grant. 

· if a UE receives a new transmission grant (with NDI toggled) from gNB, the UE should generate the deprioritised PDU, and then transmit the TB based on latest parameters of the new grant.
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