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1	Introduction
Whether UCI only transmission in PHY would impact CG-PUSCH (de-)prioritization was discussed during the email discussion [1] in the previous meeting with the following FFS captured:
5	FFS When a CG-PUSCH transmission is cancelled by a DG-PUSCH without UL-SCH (i.e. MAC PDU is not delivered to PHY) in Rel-17, de-prioritization relies on existing Rel-16 LCH-based Prioritization. The CG is not considered as a de-prioritized uplink grant. (no specification change).  Check issue described for UCI only case
In this contribution, we further discuss this issue.
2	Discussion
2.1	UCI-only UL grant
During the discussion in the previous meeting, it was raised that a UCI-only dynamic grant is invisible to MAC and no TB will be generated from MAC point of view. When a TB for CG is generated in MAC and delivered to PHY, it might be deprioritized due to collision with the UCI only PUSCH.
However, it is only one specific case where a PUSCH transmission might be dropped. There are many other cases as well when PUSCH transmission might be dropped in PHY, e.g. due to higher priority PUCCH transmission, due to power limitation with dual connectivity, etc. As it will complicate the specification and increase the interactions between PHY and MAC quite a lot, we do not see the need to pollute all the cases to MAC. 
Proposal 1: no specification change is needed to handle PUSCH transmission cancellation due to UCI-only transmission in PHY without TB generated from MAC. 
2.2	Empty TB generated for UCI multiplexing
Other than the UCI-only UL grant, MAC will generate empty TB for UCI multiplexing for the following cases:
	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:
2>	if there is no UCI to be multiplexed on this PUSCH transmission as specified in TS 38.213 [6]; and
2>	if there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
2>	if the MAC PDU includes zero MAC SDUs; and
2>	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:
3>	not generate a MAC PDU for the HARQ entity.



For such case when an empty TB is generated for UCI multiplexing, this TB would block coming new data, esp. if intraCG-Prioritization is not configured, retransmission is prioritized over new transmission. Even worse for NR-U, it impacts only the corresponding HARQ process, it blocks all the HARQ processes as the UE selects the HARQ process for NR-U and prioritize the process for retransmission. To avoid delaying new data transmission, such TB should be deprioritized or rather be flushed to avoid prioritizing the retransmission of the empty TB since it is generated merely for the purpose of UCI multiplexing in PHY.
	If the MAC entity is not configured with intraCG-Prioritization, for HARQ Process ID selection, the UE shall prioritize retransmissions before initial transmissions.


The issue has been briefly discussed in RAN2 #115e meeting [2] where there were some misunderstandings of MAC PDU with other MAC CE would be discarded or it should be generally discussed for Rel-16 NR-U. Thus, no conclusion was made there. 
The unclear part seems to be what is considered as empty PDU generated only for UCI-multiplexing. We think when there is other MAC CE in the PDU, UL skipping should not happen anyway thus the TB is not generated for UCI-multiplexing due to overlapping with UCI. The TB should only be flushed for the case if without the UCI overlapping, the TB would have been skipped.
Regarding to whether to apply it in general, we think it should be to restrict the case when cg-RetransmissionTimer is configured since it is more problematic auto retransmission and UE selection of HARQ process. While if cg-RetransmissionTimer is not configured, the HARQ processes are calculated, and retransmission is only done by dynamic grant. And it should be enough for Rel-17 since URLLC via NR-U is only addressed in Rel-17 WI.
Proposal 2: Empty TB generated only for UCI multiplexing purpose should be flushed after the transmission and stop the configuredGrantTimer and cg-RetransmissionTimer when cg-RetransmissionTimer is configured. 
3	Conclusion
UCI only transmission on CG is discussed in this contribution with the following proposals proposed:
Proposal 1: no specification change is needed to handle PUSCH transmission cancellation due to UCI-only transmission in PHY without TB generated from MAC. 
Proposal 2: Empty TB generated only for UCI multiplexing purpose should be flushed after the transmission and stop the configuredGrantTimer and cg-RetransmissionTimer when cg-RetransmissionTimer is configured. 
CR for proposal 2 is provided in [3] and TP provided below.
TP for MAC
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3>	if a MAC PDU to transmit has been obtained:
4>	if the uplink grant is not a configured grant configured with autonomousTx; or
4>	if the uplink grant is a prioritized uplink grant:
5>	deliver the MAC PDU and the uplink grant and the HARQ information of the TB to the identified HARQ process;
5>	instruct the identified HARQ process to trigger a new transmission;
5>	if the uplink grant is a configured uplink grant:
6>	start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers;
6>	start or restart the cg-RetransmissionTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers.
6> if cg-RetransmissionTimer is configured; and
6> if the MAC PDU is obtained due to UCI multiplexing as specified in 5.4.3.1.3; and 
6> if the obtained MAC PDU includes zero MAC SDUs and only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR as specified in 5.4.3.1.3:
7>	stop the configuredGrantTimer;
7> stop the cg-RetransmissionTimer;
7> flush the HARQ buffer for the HARQ process after the transmission is performed.
6>	if the configured uplink grant is for the initial transmission for CG-SDT with CCCH message:
7>	start or restart the cg-SDT-RetransmissionTimer, if configured, for the corresponding HARQ process when the transmission is performed.
5>	if the uplink grant is addressed to C-RNTI, and the identified HARQ process is configured for a configured uplink grant:
6>	start or restart the configuredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed if LBT failure indication is not received from lower layers.
5>	if cg-RetransmissionTimer is configured for the identified HARQ process; and
5>	if the transmission is performed and LBT failure indication is received from lower layers:
6>	consider the identified HARQ process as pending.
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