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Introduction
[bookmark: _Hlk523733459]In RAN #81, a revised SID on Study on NR Industrial Internet of Things (IoT) is approved. The potential enhancements on UL/DL intra-UE prioritization are discussed and captured in this study item, as shown in the following [1]:
b)	UL/DL intra-UE prioritization/multiplexing, i.e. prioritization (for example dropping, delaying or puncturing lower priority service) between different categories of traffic in the UE, including both data and control channels and considering (RAN2/RAN1):
i)	Different latency and reliability requirements
ii)	Different types of resource allocation for example grant-free and grant-based allocations
In RAN2#104 meeting, one agreement is achieved and the following scenarios are considered for UL/DL intra-UE prioritization:
We will work on Scenario 1, 2, 3, 4, 5
In addition, tell R1 that there was also some support for scenarios 6 and 10, which we assume is only R1 scope.
And based on the agreement achieved in the previous RAN2 meeting, RAN2 focus on the conflict case between SR and PUSCH. 
Capture into TR 38.825 the issue that the SR triggered by URLLC cannot be sent if there is a UL-SCH resource for eMBB;
Agree and capture into TR 38.825 the solution to address the issue of collision between URLLC SR and eMBB UL-SCH may include: A prioritization rule can be defined to determine whether to transmit SR or PUSCH, e.g. based on the priority of the LCH which triggers the SR and priorities of the data to be transmitted on the PUSCH resource. 
Leave to RAN1 to discuss the potential issue related to collision between eMBB PUSCH and HARQ feedback or CSI report for URLLC.
[bookmark: OLE_LINK90][bookmark: OLE_LINK91]In this paper, we will provide further consideration on the prioritization for SR and PUSCH and give our proposals.
[bookmark: _Ref178064866]Discussion
According to RAN2 agreement, it is the start point for RAN2 on how to handle SR vs. PUSCH case when considering resources conflict involving control information. We think there are two possible conflict cases: 1. SR transmission overlaps with UL-SCH on one cell, 2. SR transmission overlaps with UL-SCH on different cell, and RAN2 should focus on case 1, i.e. SR overlapped with 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.
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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: _Toc3885921][bookmark: _Toc4761194]SR associated to URLLC can be triggered before or after MAC PDU assembly.
[bookmark: _Toc4588544][bookmark: _Toc4707319][bookmark: _Toc4752384][bookmark: _Toc4752720][bookmark: _Toc4752725][bookmark: _Toc4759929][bookmark: _Toc4761195]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]QoS of URLCC logical channel may not be fulfilled due to the extra SR latency.
[bookmark: _Toc3885926][bookmark: _Toc4588550][bookmark: _Toc4667738][bookmark: _Toc4707309][bookmark: _Toc4752380][bookmark: _Toc4752716][bookmark: _Toc4759933][bookmark: _Toc4761191]Allow sending SR when PUCCH is overlapped to PUSCH if the SR is triggered by the higher priority and the PUSCH do not meet the LCP mapping restrictions configured for the logical channel that triggered the SR.
[bookmark: _Toc4588549][bookmark: _Toc4667737][bookmark: _Toc4707310][bookmark: _Toc4752381][bookmark: _Toc4752717][bookmark: _Toc4759934][bookmark: _Toc4761192]RAN2 further conclude whether the case where SR for URLLC is triggered after MAC PDU assembly to be discussed in IIoT.
Another issue should be resolved on whether PUSCH transmission can be performed which is overlapped to the SR already decided to transmit. Two solutions will exist:
Option1: MAC- based method, i.e. MAC decides whether to transmit PUSCH.
Option2: PHY- based method, i.e. PHY decides whether to transmit PUSCH.
As we mentioned above, two sub-cases should be considered for SR vs. PUSCH case if the feedback for proposal 2 is positive. For 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 delivering to PHY layer but before the end point of PUSCH transmission. In this case, MAC has nothing to do due to the assembled MAC PDU already being delivered to PHY layer. Thus, MAC-based method cannot handle such conflict issue and cover all possible situation.
In addition, 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 better way is to transmit both SR and PUSCH to avoid transmission latency either on SR or PUSCH. It is in RAN1 scope and depends on PHY to decide whether both PUSCH and the overlapping SR can be transmitted.
Thus, PHY- based method seems a better way to decide how to handle PUSCH transmission which is overlapped to the SR indicated to transmit, considering the reason shown above.
[bookmark: _Toc3885923][bookmark: _Toc4588546][bookmark: _Toc4707321][bookmark: _Toc4752386][bookmark: _Toc4752722][bookmark: _Toc4752727][bookmark: _Toc4759931][bookmark: _Toc4761197]It is unclear how to handle PUSCH transmission which is overlapped to the SR indicated to transmit.
[bookmark: _Toc3885924][bookmark: _Toc4588547][bookmark: _Toc4707322][bookmark: _Toc4752387][bookmark: _Toc4752723][bookmark: _Toc4752728][bookmark: _Toc4759932][bookmark: _Toc4761198]PHY- based method is beneficial to the case where SR triggers after MAC PDU already being transmitted or UCI could piggyback/multiplex on PUSCH. 
[bookmark: _Toc4707311][bookmark: _Toc4752382][bookmark: _Toc4752718][bookmark: _Toc4759935][bookmark: _Toc4588553][bookmark: _Toc4667739][bookmark: _Toc3885929][bookmark: _Toc4761193][bookmark: _Toc4707312]Send LS to PHY to ask the feasibility of simultaneous transmission of PUSCH and overlapping SR.

Conclusion
Based on the discussion above, we made the following observations:
[bookmark: _GoBack]Observation 1	SR associated to URLLC can be triggered before or after MAC PDU assembly.
Observation 2	An extra SR latency is introduced if SR cannot be sent due to the overlapping to UL-SCH.
Observation 3	QoS of URLCC logical channel may not be fulfilled due to the extra SR latency.
Observation 4	It is unclear how to handle PUSCH transmission which is overlapped to the SR indicated to transmit.
Observation 5	PHY- based method is beneficial to the case where SR triggers after MAC PDU already being transmitted or UCI could piggyback/multiplex on PUSCH.

And propose the following:
Proposal 1	Allow sending SR when PUCCH is overlapped to PUSCH if the SR is triggered by the higher priority and the PUSCH do not meet the LCP mapping restrictions configured for the logical channel that triggered the SR.
Proposal 2	RAN2 further conclude whether the case where SR for URLLC is triggered after MAC PDU assembly to be discussed in IIoT.
Proposal 3	Send LS to PHY to ask the feasibility of simultaneous transmission of PUSCH and overlapping SR.
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