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1	Introduction
Intra-UE prioritization/Multiplexing between UL data and data have been extensively discussed in the past several meetings, and the following consensus had been made in last RAN2 #106 meeting: 
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.
For the case when no PDU has been generated at all yet, and there are two grants where one will be de-prioritized (and there is data available for both grants).  One PDU is generated.

For IIoT UE capable of multiple services of different QoS requirements, some remaining issues on intra-UE data-data prioritization is still need to be discussed. The intention of this contribution is to further discuss the remaining issues on intra-UE data-data prioritization, which involves the conflicts between CG and DG or among CGs
2	Discussion
For the case when the overlapping between a new UL grant and existing grant detected by UE MAC entity, the following alternatives were proposed in the past meetings to handle the MAC PDU of transmission on the existing grant: 
· Alt 1(MAC handles prioritization and delivers one PDU to PHY): 
· Alt 1-1(based on Parallel Grant Selection): This alternative has been widely assumed as the basic approach for MAC prioritization, in which the MAC directly compare multiple available uplink grants that overlap in time, and then select one of them for further processing. One of the disadvantages is may cause delay in PHY processing, e.g. UCI multiplexing, PUSCH preparation, and another disadvantages is Not able to handle more urgent traffics that arrive after the grant is selected
· Alt 1-2: MAC generates and delivers a MAC PDU for a later processed grant only when the later processed grant is for a higher priority traffic and, thus, the subsequent PDU, passed from MAC to PHY, always has a higher priority in PHY. The disadvantage is need to handle data recovery or re-transmission of the de-prioritized MAC PDUs 
· Alt2(MAC delivers two PDUs to PHY and PHY handles prioritization): 
· Alt2-1 (based on the priority indicator in DCI): A priority indicator can be included in the DCI to help PHY identify which grant should be prioritized. With the indication, the PHY can easily identify which grant has the highest priority. However, the DCI indication may impose some extra efforts to RAN1 from the perspective of DCI size, which is undesirable. In addition, the DCI method can only provide two levels of granularity, such as eMBB or URLLC, which is much rougher than the 16-level LCH priority in the MAC. The DCI indication may impose some extra efforts to RAN1 and provides very rough granularity, which is undesirable.
· Alt2-2 (based on assistance information from MAC): The MAC can send assistance information related to priority information to PHY to help it do prioritization. Specifically, the priority of grant can be determined by the highest priority of data or the highest LCH priority multiplexed in the MAC PDU. With the priority information from MAC, PHY performs grants selection and transmits the grant with the highest priority. In addition, the LCH priority information associating to MAC PDU will be useful for handling of the conflicts between control information. With the priority information from MAC, PHY performs grants selection and transmits the grant with the highest priority.
At least for DG, the dropped MAC PDU need to be stored in HARQ buffer to allow gNB to schedule a retransmission. Therefore, it is beneficial to provide PHY with priority information for each MAC PDU to assist PHY perform grants selection and transmit the MAC PDU with higher priority in both new transmission and HARQ retransmission.
Proposal1: It is beneficial to provide PHY with priority information for each MAC PDU to help PHY perform grants selection in both new transmission and HARQ retransmission.
As mentioned above, we assume that the PDU of early grant has been generated. If the later grant has higher priority, the MAC has no choice but to generate PDU and deliver it to PHY. Therefore, PHY needs to do prioritization and drops the de-prioritized grant. Considering that the priority information will be useful for UCI multiplexing, retransmission and no impact on RAN1, PHY prioritization based on assistance information from MAC can be an appropriate solution to address this issue.
Proposal2: When the MAC PDU of the existing grant has been built before the later grant occurs, PHY prioritization based on assistance information from MAC can be an appropriate solution to address this issue.
3	Conclusion
In this contribution, we further discuss some remaining issues about the intra-UE data-data prioritization, and make the following proposals.
Proposal1: It is beneficial to provide PHY with priority information for each MAC PDU to help PHY perform grants selection in both new transmission and HARQ retransmission.
Proposal2: When the MAC PDU of the existing grant has been built before the later grant occurs, PHY prioritization based on assistance information from MAC can be an appropriate solution to address this issue.
References
[1] RP-191964, Nokia, Support of NR Industrial Internet of Things (IoT)
[2] R2-1911472, NTT DOCOMO, INC, Report for email discussion [106#53][IIOT] Handling of overlapping PUSCH grant prioritization
[3] R2-1906187, Nokia, Nokia Shanghai Bell, Analysis of Intra-UE Data Prioritization Schemes
[4] R2-1909373, Ericsson, Main functions of intra-UE data-data prioritization
[5] R2-1910362, Huawei, HiSilicon, Intra-UE prioritization/Multiplexing between L1/L2 Control and Data

