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Introduction
According to the WID of NR IIoT [1], the WI should address the following objectives for Rel-16:
The detailed objectives for NR intra-UE prioritization/multiplexing are:
· Specify enhancements to address resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs [RAN2, RAN1].
· Specify PUSCH grant prioritization based on LCH priorities and LCP restrictions for the cases where MAC prioritizes the grant [RAN2].
· 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].
· specifying prioritization and/or multiplexing behaviour among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH [RAN1, RAN2].
[bookmark: OLE_LINK90][bookmark: OLE_LINK91]In this paper, we will provide our consideration on the prioritization for SR and PUSCH.
[bookmark: _Ref178064866]Discussion
According to RAN2 agreement, it is the start point to RAN2 on how to handle SR vs. PUSCH case when considering resources conflict involving control information. As we understood, two possible conflict cases exist: 1. SR transmission overlaps UL-SCH on one cell, 2. SR transmission overlaps UL-SCH on different cell, and RAN2 should focus on case 1, i.e. SR overlapped PUSCH on the same cell. Case 1 can further split into two sub-cases in the following:
· SR associated to URLLC is triggered after MAC PDU assembly.
In the case, SR can only be transmitted on the first PUCCH resource after UL-SCH. This introduces unnecessary latency. One worse situation is that the latency target of this logical channel could not been met due to longer UL-SCH duration. For example, QoS is not fulfilled if PUSCH duration is equivalent to the latency requirement of URLLC. Thus, it seems beneficial to enable MAC to send SR on the available PUCCH overlapped to UL-SCH resource.
[image: ]
Figure 1
· SR associated to URLLC is triggered before MAC PDU assembly.
In this case, where the BSR MAC CE can be multiplexed in the UL-SCH, the SR is cancelled. The BSR MAC CE with URLLC data information and (part of) the available data associated to URLLC could be transmitted in the UL-SCH if LCP mapping restriction configured for the logical channel associated to URLLC can be satisfied, otherwise only the BSR MAC CE could be sent. The problem exists in the case where LCP mapping restriction is not satisfied for URLLC that network only knows the arrival of the new data associated to URLLC logical channel after the long UL-SCH transmission, but the grant required for URLLC might be in the duration of such UL-SCH. In addition, further latency will increase if UL-SCH retransmission is required. Thus, it also seems beneficial to send the SR on the overlapping UL-SCH with a long duration even through BSR MAC CE is multiplexed in the UL-SCH.  
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Figure 2
Thus, it is beneficial to allow sending SR overlapped to UL-SCH resource in the above cases and to prioritize SR triggered by URLLC. 
[bookmark: _Toc4588543][bookmark: _Toc4707318][bookmark: _Toc4752383][bookmark: _Toc4752719][bookmark: _Toc4752724][bookmark: _Toc4759928][bookmark: _Toc4761194][bookmark: _Toc7431031][bookmark: _Toc7599353][bookmark: _Toc7727302][bookmark: _Toc16070709][bookmark: _Toc16756250][bookmark: _Toc16839286][bookmark: _Toc3885921][bookmark: _Toc16842624][bookmark: _Toc16842771]SR associated to URLLC can be triggered before or after MAC PDU assembly.
[bookmark: _Toc16839287][bookmark: _Toc16842625][bookmark: _Toc16842772]For the case where SR for URLLC is triggered before MAC PDU assembly, the issue exists when the overlapping PUSCH does not meet the LCP mapping restrictions configured for the logical channel that triggered the SR.
[bookmark: _Toc4588544][bookmark: _Toc4707319][bookmark: _Toc4752384][bookmark: _Toc4752720][bookmark: _Toc4752725][bookmark: _Toc4759929][bookmark: _Toc4761195][bookmark: _Toc7431032][bookmark: _Toc7599354][bookmark: _Toc7727303][bookmark: _Toc16070710][bookmark: _Toc16756251][bookmark: _Toc16839288][bookmark: _Toc16842626][bookmark: _Toc16842773]An extra SR latency is introduced if SR cannot be sent due to the overlapping to UL-SCH. 
[bookmark: _Toc3885922][bookmark: _Toc4588545][bookmark: _Toc4707320][bookmark: _Toc4752385][bookmark: _Toc4752721][bookmark: _Toc4752726][bookmark: _Toc4759930][bookmark: _Toc4761196][bookmark: _Toc7431033][bookmark: _Toc7599355][bookmark: _Toc7727304][bookmark: _Toc16070711][bookmark: _Toc16756252][bookmark: _Toc16839289][bookmark: _Toc16842627][bookmark: _Toc16842774]QoS of URLLC logical channel may not be fulfilled due to the extra SR latency.
[bookmark: _Toc4588549][bookmark: _Toc4667737][bookmark: _Toc4707310][bookmark: _Toc4752381][bookmark: _Toc4752717][bookmark: _Toc4759934][bookmark: _Toc4761192][bookmark: _Toc7431037][bookmark: _Toc7599359][bookmark: _Toc7727308][bookmark: _Toc16070717][bookmark: _Toc16756254][bookmark: _Toc16839086][bookmark: _Toc16839291][bookmark: _Toc16839847][bookmark: _Toc16842776]Two cases where SR for URLLC is triggered before or after MAC PDU assembly should be considered in IIoT.
[bookmark: _Toc16070718][bookmark: _Toc16756255][bookmark: _Toc16839087][bookmark: _Toc16839292][bookmark: _Toc16839848][bookmark: _Toc16842777]Allow sending SR when PUCCH is overlapped to PUSCH if the SR is triggered by the higher priority.

Another issue should be resolved on whether to generate the deprioritized MAC PDU and deliver it the PHY layer when the overlapping SR is already decided to transmit. As we mentioned above, two sub-cases should be considered if Proposal 1 is agreed. 
In sub-case 1, the SR is triggered after MAC PDU assembly. At an extreme situation, SR will be triggered at any time after MAC PDU assembly but before the end point of PUSCH transmission. If the SR is triggered for URLLC, MAC has nothing to do but sent SR even though the overlapped MAC PDU has already been delivered to PHY layer. It depends on PHY to consider whether both PUSCH and the overlapping SR can be transmitted. If the SR is triggered for eMBB, MAC needs not to deliver SR to PHY layer due to the loose latency requirement for eMBB. In brief, both SR and MAC PDU are delivered to PHY only for the case where SR with a higher priority is triggered after MAC PDU assembly. Thus, PHY can consider the later one with a higher priority without explicit indication.
In sub-case 2, the SR is triggered before MAC PDU assembly. MAC has enough time to do priority selection and has a choice not to generate the deprioritized MAC PDU, if SR is with a higher priority and the data for the LCH triggering SR can not be transmitted in the MAC PDU. 
From our point of view, it is beneficial not to generate the MAC PDU if it is identified as a deprioritized MAC PDU and the MAC PDU has not been assembled before SR triggering, according to the reasons in the following:
· Avoid SR transmission reliability decreasing
If PUSCH transmission can be performed together within overlapping SR (i.e. UCI could piggyback on PUSCH，or SR and PUSCH are transmitted in a multiplexing way, or PUSCH/PUCCH are transmitted simultaneously), the transmission latency of the deprioritized MAC PDU can be avoid. However, from our point of view, simultaneous transmission of PUSCH and overlapping SR is not applicable to all conflict cases. Even though for the applicable case, SR transmission reliability may be decreased, which is unacceptable to the SR associated to URLLC. 
· Avoid data lost. 
As agreed in RAN2#106, the deprioritized MAC PDU can only be retransmitted by gNB re-scheduling. The deprioritized MAC PDU may be flushed without transmission since scheduling operation is under the network control and it is agnostic to the network if the deprioritized MAC PDU existing.
· Avoid data transmission latency.
The available data, to be multiplexing into the deprioritized MAC PDU, can be transmitted in the nearest available uplink grant without waiting for HARQ-RTT.
· Avoid data out-dated. 
The MAC CE or MAC SDU (e.g. PDCP control PDU) in the deprioritized MAC PDU may be out-dated when UE preforms retransmission.
[bookmark: _Toc16070712][bookmark: _Toc16756253][bookmark: _Toc16839290][bookmark: _Toc16842628][bookmark: _Toc16842775]It is unclear whether to generate the deprioritized MAC PDU for the case where the overlapping SR with a higher priority is already delivered.
[bookmark: _Toc16070720][bookmark: _Toc16756257][bookmark: _Toc16839089][bookmark: _Toc16839293][bookmark: _Toc16839849][bookmark: _Toc16842778]Not generate MAC PDU if it is identified as a deprioritized MAC PDU and SR has been triggered already.
[bookmark: _Toc16070721][bookmark: _Toc16756258][bookmark: _Toc16839090][bookmark: _Toc16839294][bookmark: _Toc16839850][bookmark: _Toc16842779]The later one can be considered with a higher priority in PHY layer if both SR and the overlapping MAC PDU are delivered to PHY layer.
[bookmark: _Toc16070722][bookmark: _Toc16756259][bookmark: _Toc16839091][bookmark: _Toc16839295][bookmark: _Toc16839851][bookmark: _Toc16842780]Send LS to PHY to ask the feasibility of simultaneous transmission of PUSCH and overlapping SR.
[bookmark: _Toc4588553][bookmark: _Toc4667739][bookmark: _Toc3885929]
Conclusion
Based on the discussion above, we made the following observations:
Observation 1	SR associated to URLLC can be triggered before or after MAC PDU assembly.
Observation 2	For the case where SR for URLLC is triggered before MAC PDU assembly, the issue exists when the overlapping PUSCH does not meet the LCP mapping restrictions configured for the logical channel that triggered the SR.
Observation 3	An extra SR latency is introduced if SR cannot be sent due to the overlapping to UL-SCH.
Observation 4	QoS of URLLC logical channel may not be fulfilled due to the extra SR latency.
Observation 5	It is unclear whether to generate the deprioritized MAC PDU for the case where the overlapping SR with a higher priority is already delivered.

And propose the following:
[bookmark: _GoBack]Proposal 1	Two cases where SR for URLLC is triggered before or after MAC PDU assembly should be considered in IIoT.
Proposal 2	Allow sending SR when PUCCH is overlapped to PUSCH if the SR is triggered by the higher priority.
Proposal 3	Not generate MAC PDU if it is identified as a deprioritized MAC PDU and SR has been triggered already.
Proposal 4	The later one can be considered with a higher priority in PHY layer if both SR and the overlapping MAC PDU are delivered to PHY layer.
Proposal 5	Send LS to PHY to ask the feasibility of simultaneous transmission of PUSCH and overlapping SR.
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