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[bookmark: _Ref165266342]Introduction
According to the current MAC CR [1] for the IIOT WI, each grant is used only after the priority comparison. In this contribution, we discuss the issue according to the current procedure text, and provide a candidate modifications.
Discussion
Deprioritized CG due to no data arrival
	[bookmark: _Toc502437832]For the MAC entity configured with lch-basedPrioritization, priority of an uplink grant is determined by the highest priority among priorities of the logical channels with data available that are multiplexed or can be multiplexed in the MAC PDU, according to the mapping restrictions as described in clause 5.4.3.1.2. 
Editor’s Note: Priority determination considering MAC CE is FFS.
When the MAC entity is configured, with lch-basedPrioritization, for each uplink grant which is not already a de-prioritized uplink grant:
1>	if this uplink grant is addressed to CS-RNTI with NDI = 1 or C-RNTI:
2>	if there is no overlapping PUSCH duration of a configured uplink grant, in the same BWP whose priority is higher than the priority of the uplink grant; and
2>	if there is no overlapping PUCCH resource with an SR transmission where the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:
3>	this uplink grant is a prioritized uplink grant;
3>	the other overlapping uplink grant(s), if any, is a de-prioritized uplink grant.
1>	else if this uplink grant is a configured uplink grant:
2>	if there is no overlapping PUSCH duration of another configured uplink grant, in the same BWP, whose priority is higher than the priority of the uplink grant; and
2>	if there is no overlapping PUSCH duration of an uplink grant addressed to CS-RNTI with NDI = 1 or C-RNTI, in the same BWP, whose priority is higher than or equal to the priority of the uplink grant; and
2>	if there is no overlapping PUCCH resource with an SR transmission where the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:
3>	this uplink grant is a prioritized uplink grant;
3>	the other overlapping uplink grant(s), if any, is a de-prioritized uplink grant.
[bookmark: _Hlk34410642]NOTE:	If there is overlapping PUSCH duration of at least two configured uplink grants whose priorities are equal, the prioritized uplink grant is determined by UE implementation.


According to the current MAC CR of the IIOT WI as quoted and highlighted above, the priority of an uplink grant is determined based on the priority of the logical channel with data available. Then a CG with the later arrival of high priority data could be de-prioritized. For example, at time t1, the UE receives a DCI schedules a DG-PUSCH which has lower priority data for transmission, and the CG-PUSCH has no data for transmission. Then the UE would deprioritize the CG-PUSCH at t1. At time t2, when the high priority data arrives for the CG-PUSCH, the CG-PUSCH is not used anymore as it has already be deprioritized at t1 according to the text highlighted in blue.


Figure 1: Issue on the delay/loss of high priority packet in CG
From our understanding, the CG would be configured with very short periodicity to reduce the transmission latency of some aperiodic URLLC traffic or to reduce the jitter impact of the packet arrival time of the periodic URLLC traffic. Then in many occasion of the CG-PUSCH the UE may not have any packet for transmission, and the gNB can schedule an eMBB DG-PUSCH to transmit the eMBB packet. However the eMBB DG-PUSCH could block the transmission of the URLLC CG-PUSCH according to the current MAC specification.
Observation: According to the current MAC CR for the IIOT WI, the eMBB DG-PUSCH could block the transmission of the URLLC CG-PUSCH.
One solution would be to allow the UE to use the de-prioritized CG again by removing the specification restriction of not using the already de-prioritized grant. Here we consider that a smart UE implementation would choose a proper time for the use of the CG, and no extra UE behaviour needs to be defined regarding the timeline of the CG usage.
Proposal 1: To remove the specification restriction of not using the already de-prioritized grant.
We also have a text proposal to capture the proposed changes in the Annex.
Proposal 2: To capture the text proposal of the Annex in the MAC specification.
Conclusion
According to the analysis given above, we have the following Observation and Proposals:
Observation: According to the current MAC CR for the IIOT WI, the eMBB DG-PUSCH could block the transmission of the URLLC CG-PUSCH.
Proposal 1: To remove the specification restriction of not using the already de-prioritized grant.
Proposal 2: To capture the text proposal of the Annex in the MAC specification.
Reference
[1] R2-2002341, Samsung, “Introduction of NR IIOT”.
Annex
------------------------------------------Start of Change---------------------------------------------------------------------
[bookmark: _Toc29239834]5.4.1	UL Grant reception
…
For the MAC entity configured with lch-basedPrioritization, priority of an uplink grant is determined by the highest priority among priorities of the logical channels with data available that are multiplexed or can be multiplexed in the MAC PDU, according to the mapping restrictions as described in clause 5.4.3.1.2. 
Editor’s Note: Priority determination considering MAC CE is FFS.
When the MAC entity is configured, with lch-basedPrioritization, for each uplink grant which is not already a de-prioritized uplink grant:
1>	if this uplink grant is addressed to CS-RNTI with NDI = 1 or C-RNTI:
2>	if there is no overlapping PUSCH duration of a configured uplink grant, in the same BWP whose priority is higher than the priority of the uplink grant; and
2>	if there is no overlapping PUCCH resource with an SR transmission where the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:
3>	this uplink grant is a prioritized uplink grant;
3>	the other overlapping uplink grant(s), if any, is a de-prioritized uplink grant.
1>	else if this uplink grant is a configured uplink grant:
2>	if there is no overlapping PUSCH duration of another configured uplink grant, in the same BWP, whose priority is higher than the priority of the uplink grant; and
2>	if there is no overlapping PUSCH duration of an uplink grant addressed to CS-RNTI with NDI = 1 or C-RNTI, in the same BWP, whose priority is higher than or equal to the priority of the uplink grant; and
2>	if there is no overlapping PUCCH resource with an SR transmission where the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:
3>	this uplink grant is a prioritized uplink grant;
3>	the other overlapping uplink grant(s), if any, is a de-prioritized uplink grant.
NOTE:	If there is overlapping PUSCH duration of at least two configured uplink grants whose priorities are equal, the prioritized uplink grant is determined by UE implementation.
------------------------------------------End of Change---------------------------------------------------------------------
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