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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#106 meeting, issues related to de-prioritized PUSCH were discussed and agreements were achieved as following [1]:
	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 


And in RAN2#107 meeting [2], it was agreed that:
	RAN2 assumes that MAC PDU recovery method in grant prioritization could be reused for PUSCH vs SR conflict.


It can be seen that for a de-prioritized MAC PDU on a CG, gNB-requested dynamic retransmission is a possible solution. But this is totally up to the network implementation and there is no conclusion on whether the UE can use the subsequent radio resources for transmission. In this document, we further show the necessity that UE autonomously transmits a dropped PDU on subsequent radio resources and we propose a mechanism to perform such transmission.
[bookmark: _Ref7452799]Discussion
Necessity of UE autonomous transmission of the de-prioritized MAC PDU
In RAN2#106 meeting, it has been agreed that the de-prioritized PUSCH can be retransmitted depending on the network dynamic scheduling. However, if such overridden MAC PDU has already been assembled and delivered to PHY, the gNB is not aware whether the CG was preempted as a follow-up of the prioritization, or if it was skipped because there was no matching data in the buffer. In Rel-16, the use of configured grants was extended in support of latency-critical IIoT traffic. And to secure the latency of TSN packets, some solutions envision some over-provisioning of CG resources dedicated to a TSN flow (say “TSN-CG”) to either address the potential arrival time jitter of the TSN packets, or the TSN traffic period not exactly matching the granularity of CG periodicity in NR [2][3].  Therefore, the case where a CG is not used will not be unusual or marginal, but could actually be a common case. On the other hand, since it can be quite spectral-inefficient, it is also expected that gNB schedules other UL grants (CG or DG) overlapping with such TSN-dedicated CGs, where these other grants would be used when the TSN-CGs are skipped, and de-prioritized when the TSN-CG carry (high-priority) data. Associated mechanisms are discussed in [4]-[6].
Observation 1: In Rel-16, CG over-provisioning in support of the tight latency of some TSN flows will result in potentially numerous CG occasions to be skipped.
From the above, it appears that a solution only relying on network-requested retransmissions would result in most re-transmission requests to be ignored by the UE when resources collision happens between CG and DG, hence a PDCCH resource waste. From the network perspective, the PDSCH scheduled by the retransmission can’t be used by other UEs, which also increases PDSCH waste.
Observation 2: Only relying on network-requested retransmissions for handling dropped MAC PDUs for CGs would result in a huge PDCCH/PDSCH resource waste since most would be ignored.
Therefore, enhancements based on UE autonomous transmission of the de-prioritized MAC PDU are necessary. 
[bookmark: _Toc16607724][bookmark: _Ref16782736]Proposal 2: Enhancements based on UE autonomous transmission of a de-prioritized MAC PDU are specified in Rel-16.
Potential Enhancements
	According to the FFS, one of the undetermined issues is how the UE transmits the dropped MAC PDU using the subsequent radio resources. We first analyze the possible approaches using configured grant and then we check whether this approach can be extended to dynamic grants with different HARQ process ID.
Transmission using CG 
In such case, the UE transmits the de-prioritized PUSCH using the next valid CG of the same CG configuration. Indeed, reusing the same CG configuration guarantees that the MAC PDU nicely fits the grant without requiring any adaptation. However, we don’t favor mandating using a CG with the same HARQ process ID. Indeed, such dropped PDU may carry MAC CEs that should not be kept unnecessarily pending in the HARQ buffer. Moreover, such UE-autonomous transmission mechanism aims at relaxing the requirements on NW in sending retransmission requests to address this issue. As a result such dropped PDU is not expecting a re-transmission and is considered transmitted, or, in a “temporary” transmission state. Therefore UE should aim at sending this PDU as quickly as possible, i.e. in the next valid CG occasion, even associated with a different HARQ process ID. The next “valid” CG occasion means that it can be used for an initial transmission and it is not prohibited by the configuredGrantTimer. Hence, there is no issue in moving the de-prioritized PDU from its current HARQ buffer to the different HARQ buffer associated with the next valid grant occasion of the same CG configuration.
Transmission using DG with different HARQ process ID
Another question is whether a dynamic grant for a new transmission with a different HARQ process ID can be used for the de-prioritized MAC PDU transmission. Unlike in the above solution, when using a DG, the TB size as well as MCS may not allow fitting the de-prioritized MAC PDU. Then, the MAC PDU will have to be re-assembled to adapt the dynamic grant size, which is more complex. Then we propose that:
[bookmark: _Toc16607725][bookmark: _Ref16782742]Proposal 3: MAC should transmit a de-prioritized PDU as an initial transmission in the next valid (not prohibited by configuredGrantTimer) CG occasion of the same CG configuration as used by the de-prioritized CG.
[bookmark: _Toc16607726][bookmark: _Ref16782747]Proposal 4: If the next valid CG occasion of the same CG configuration uses a different HARQ process, MAC moves the stored MAC PDU from its current HARQ buffer to the HARQ buffer of the new HARQ process.


Conclusion
This contribution discusses the necessity on UE automatically transmission on de-prioritized PUSCH and possible enhancements. 
The resulting observations and proposals are as follows:
Observation 1: In Rel-16, CG over-provisioning in support of the tight latency of some TSN flows will result in potentially numerous CG occasions to be skipped.
Observation 2: Only relying on network-requested retransmissions for handling dropped MAC PDUs for CGs would result in a huge PDCCH/PDSCH resource waste since most would be ignored.
Proposal 1: Enhancements based on UE autonomous transmission of a de-prioritized MAC PDU are specified in Rel-16.

Proposal 2: MAC should transmit a de-prioritized PDU as an initial transmission in the next valid (not prohibited by configuredGrantTimer) CG occasion of the same CG configuration as used by the de-prioritized CG.
Proposal 3: If the next valid CG occasion of the same CG configuration uses a different HARQ process, MAC moves the stored MAC PDU from its current HARQ buffer to the HARQ buffer of the new HARQ process.
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