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[bookmark: _Ref20839023]Introduction
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]In the context of the IIOT WI, RAN2 has come up with a powerful toolbox to allow handling intra-UE prioritization of overlapping UL grants in favor of URLLC traffic, involving preemption of already assembled PDUs followed by autonomous transmission of such pending PDUs [1]. However, although initially designed for URLLC traffic, the current prioritization framework commonly applies to any overlapping grants with different priorities. Since the range of priorities in MAC covers 16 levels, the above mechanisms also apply to overlapping UL grants in the lower range of priorities, e.g. eMBB traffic. We don’t think this was the initial intention of this design and therefore suggest a way to avoid this in this contribution.
In the rest of the document we consider a prioritized UL grant as preempting a deprioritized UL grant when a MAC PDU has already been assembled (and delivered to PHY) for the deprioritized UL grant.
Discussion
RAN1 have only considered two levels of prioritization, primarily aiming at differentiating URLLC and eMBB service types. While RAN2 has not much discussed the granularity of priorities involved in MAC prioritization, it is a common understanding that LCH priority is a key component used to determine the priority of an UL transmission (PUSCH or SR) in MAC. Thus, 16-level prioritization is possible. However, since preempting an UL transmission is spectral inefficient, we have some sympathy with the RAN1 approach considering not optimizing the case where the overlapping transmissions both involve low priority traffic. Specifically, we think an already delivered PDU should not be deprioritized and preempted by higher priority PDU or SR if the pre-empted and pre-empting UL transmissions both serve “low priority” traffic but with different priorities. In such case, the LCH-based prioritization rule should only be allowed to run before any MAC PDU is generated. MAC determines whether an LCH priority is considered “low priority” (aka eMBB) or high priority (aka URLLC) based on an RRC-configured priority threshold. It is expected that NW consistently configures such threshold and assigns DCI priorities accordingly in dynamic grants.


Figure 1: MAC priority threshold for avoiding pre-emption among low-priority traffic
Proposal 1: An already assembled and delivered MAC PDU should not be de-prioritized and preempted by higher priority PDU or SR if the pre-empted and pre-empting UL transmissions both serve “low priority” traffic.
Proposal 2: An RRC-configured priority threshold is used in MAC to differentiate “high” and “low” priorities for the purpose of Proposal 1.
Conclusion
This contribution discussed how to avoid unnecessary preemption among low-priority traffic, resulting in the following proposals:
Proposal 1: An already assembled and delivered MAC PDU should not be de-prioritized and preempted by higher priority PDU or SR if the pre-empted and pre-empting UL transmissions both serve “low priority” traffic.
Proposal 2: An RRC-configured priority threshold is used in MAC to differentiate “high” and “low” priorities for the purpose of Proposal 1.
We provide an associated TP for 38.321 in Section 5.
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	[bookmark: _Toc20428289]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 and configuredGrantTimer is FFS.
When the MAC entity is configured with lch-basedPrioritization for each uplink grant:
1>	if this uplink grant is addressed to C-RNTI or CS-RNTI:
2>	if there is no overlapping PUSCH duration of a configured uplink grant whose priority is higher than the priority of the uplink grant; and
2>	if there is no overlapping PUSCH duration of an uplink grant for which a MAC PDU has already been obtained while the priority of this uplink grant is > priorityThreshold ; 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; and
3>	this uplink grant is a prioritized uplink grant;
3>	the other overlapping uplink grant(s), if any, is a deprioritized uplink grant.
Editor’s Note: It is FFS whether an uplink grant addressed to CS-RNTI with NDI=1 (i.e. retransmission of a configured grant) is a configured grant or not. In this version of running CR, it is assumed that an uplink grant addressed to CS-RNTI with NDI=1 is considered as a dynamic grant.
Editor’s Note: It is FFS whether an uplink grant addressed to CS-RNTI with NDI=0 (i.e. (re-)activation of type 2 CG) is a configured grant or not. In this version of running CR, it is not clearly captured.
1>	else if this uplink grant is a configured uplink grant:
2>	if there is no overlapping PUSCH duration of another configured uplink grant 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 C-RNTI or CS-RNTI whose priority is higher than or equal to the priority of the uplink grant; and
2>	if there is no overlapping PUSCH duration of an uplink grant for which a MAC PDU has already been obtained while the priority of this uplink grant is > priorityThreshold ; 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 deprioritized 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.
[…]
[bookmark: _Toc20428299]5.4.4	Scheduling Request
[…]
1>	else, for the SR configuration corresponding to the pending SR:
2>	when the MAC entity has an SR transmission occasion on the valid PUCCH resource for SR configured; and
2>	if sr-ProhibitTimer is not running at the time of the SR transmission occasion; and
2>	if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap:
3>	if the PUCCH resource for the SR transmission occasion does not overlap with a UL-SCH resource; or
3>	if the MAC entity is configured with lch-basedPrioritization, and the PUCCH resource for the SR transmission occasion overlaps with a UL-SCH resource, and the priority of the logical channel that triggered SR is higher than the priority of the uplink grant for the UL-SCH resource where the priority of the uplink grant is determined as specified in clause 5.4.1, and no MAC PDU has already been obtained for this uplink grant while the priority of the logical channel that triggered SR is > priorityThreshold:
4>	if SR_COUNTER < sr-TransMax:
5>	increment SR_COUNTER by 1;
5>	instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
5>	start the sr-ProhibitTimer.
4>	else:
[…]
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