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1 Introduction
A work item on NR Industrial IoT was agreed in [1], with NR intra-UE prioritization as one of the main objectives:
· Address UL data/control and control/control resource collision by:

· specifying a method to address resource collision between SR associating to high-priority traffic and uplink data of lower-priority traffic for the cases where MAC determines the prioritization [RAN2].


This contribution further details our views on intra UE prioritization between SR and PUSCH. While it may be possible for MAC to compare the priority of the LCH that triggered the SR and the highest priority LCH mapped to the overlapping PUSCH resource, PHY is already responsible for the multiplexing of SR on PUSCH and should thus remain responsible for the determination of how to handle collisions between SR and PUSCH. This contribution further details handling the prioritization between a SR transmission on PUCCH and PUSCH transmission as follows:

· The priority level of an SR transmission is determined by MAC;

· The priority level of a PUSCH transmission is determined by MAC;

· The prioritization between SR and PUSCH is performed by PHY.
2 Discussion
For R15, TS 38.321 specifies that the transmission of Scheduling Request (SR) on a PUCCH resource can only take place if the resource for PUCCH does not overlap with a UL-SCH resource (i.e. PUSCH). For R16, it is considered to change this behavior such that in certain cases, SR can be transmitted even if it would overlap with PUSCH. The motivation for this is to ensure that the network is made aware as early as possible of the need to schedule resources suitable for URLLC data transmission.

Per study item conclusions [3], potential solutions to handle collision of SR with PUSCH were suggested and discussed. The solutions are characterized in terms of whether prioritization is “defined” in MAC, or by PHY. However, such characterization may lead to misinterpretation since there are different aspects to prioritization and each layer may in fact be responsible for different such aspects.
A first aspect to prioritization is the identification of the priority level of each of the potentially conflicting transmissions. In the case of SR, the triggers and the determination of the resource for the transmission of SR is performed by the MAC. For instance, MAC can determine the priority level of an SR transmission according to the priority of the LCH that triggered the SR. It is therefore natural that MAC determines the priority of a SR transmission. 
Proposal 1: 
MAC determines the priority level of an SR transmission according to the priority of the LCH that triggered the SR.
In the case of PUSCH, the priority level should be tied to the data it is carrying. The priority level could be provided by signaling associated to the grant (e.g. by DCI or RRC) or from the data included in the corresponding transport block. If supported by RAN1, the former approach can simplify identification with retransmissions. In any case, the identification of the priority level can still be specified in MAC.
Proposal 2: 
MAC determines the priority level of a PUSCH transmission according to either:

· the priority of the highest LCH mapped on the transmission.
· a priority level indicated by PHY, if present.
A second aspect of prioritization is the determination of whether SR is allowed to be transmitted on a resource that would overlap with an UL-SCH resource. In R15, MAC specifies that SR is only transmitted if the resource does not overlap with PUSCH. For R16, this behavior should still be applicable if SR for example has a lower priority level than PUSCH. 
Proposal 3: 
As in R15, MAC determines if SR is transmitted on a resource that would overlap with a PUSCH transmission.
In case MAC determines that SR is transmitted on a resource that would overlap with a PUSCH transmission, two options exist for the handling of the PUSCH transmission:
1) MAC ignores the grant corresponding to the PUSCH transmission

2) MAC processes the grant and submits the TB to PHY. PHY determines how to handle both transmissions based on their priority levels.
Option 1 in the above is only meaningful in case the overlap is known sufficiently in advance of the start of the PUSCH transmission, which may not be applicable in all cases. 
In Option 2, the physical layer can determine the appropriate handling depending on the timings of the transmissions and there is no additional risk of data loss since the network always has the possibility to request a retransmission of the de-prioritized data at a later time. The physical layer can multiplex SR in the PUSCH transmission (similarly to other UCI), puncture the PUSCH transmission, or drop the deprioritized PDU. Therefore, it appears preferable that PHY handles the overlap. Such handling is to be studied in RAN1. It could consist for example in multiplexing SR in the PUSCH transmission, as for other UCI, with beta factors that depend on the priority levels of each transmission, puncturing or dropping the transmission that has lower priority.
Proposal 4: 
MAC provides applicable priority levels to the PHY layer for overlapping SR and PUSCH transmissions, if such priorities are not known at the physical layer.

Proposal 5: 
PHY determines the handling of overlapping SR and PUSCH transmissions based on at least priority levels provided by MAC.
3 Conclusion

RAN2 should discuss the above and agree to the following:
Proposal 1: 
MAC determines the priority level of an SR transmission according to the priority of the LCH that triggered the SR.
Proposal 2: 
MAC determines the priority level of a PUSCH transmission according to either:

· the priority of the highest LCH mapped on the transmission.
· a priority level indicated by PHY, if present.
Proposal 3: 
As in R15, MAC determines if SR is transmitted on a resource that would overlap with a PUSCH transmission.
Proposal 4: 
MAC provides applicable priority levels to the PHY layer for overlapping SR and PUSCH transmissions, if such priorities are not known at the physical layer.

Proposal 5: 
Working assumption is that PHY determines the handling of overlapping SR and PUSCH transmissions based on at least priority levels provided by MAC.
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