[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #106	R2-1907880
Reno, USA, 13th May – 17th May 2019	(Revision of R2-1905018)
	

Agenda Item		: 11.7.3 (FS_NR_IIOT)
Source		: LG Electronics Inc.
Title		: Prioritization for collision between SR and uplink data
Document for		: Discussion and Decision
1.	Introduction
According to the work item description (WID) for Industrial IoT (IIoT), RAN2 would discuss a solution for the resource collision between SR and uplink data in order to prioritize URLLC SR over eMBB data.
New WID: Support of NR Industrial Internet of Things (IoT) (RP-190728):
	2. 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].


In this contribution, we look more closely at the scenario for the resource collision between SR and uplink data and compare the pros and cons of several approaches to find the most efficient solution from a MAC perspective.
2.	Discussion
As per the current TS 38.321, MAC is allowed to instruct the physical layer to signal the SR on a valid PUCCH resource only if the PUCCH resource does not overlap with a UL-SCH resource. During the Study Item phase of Industrial IoT, there was lots of desire to prioritize URLLC SR over eMBB data. Considering that the periodicity of PUCCH resources for URLLC traffic is much shorter than the PUSCH duration for eMBB traffic, one PUSCH transmission of eMBB data is likely to overlap multiple PUCCH resources for URLLC data. Thus, without the prioritizing the URLLC SR over the eMBB PUSCH, a significant SR latency could be caused for URLLC traffic, which is crucial to guarantee its delay requirement.
In the e-mail discussion [104#39], the following solutions were mentioned:
	Solution-1: The prioritization is defined in MAC. MAC should determine whether to transmit SR or PUSCH based on the priority of the LCH which triggers the SR and priorities of the data to be transmitted on the PUSCH resource. PHY may not need to do prioritization between SR PUCCH and PUSCH any further.
Solution-2: The prioritization is defined by PHY. MAC should indicate PHY to send SR upon triggering any SR. MAC should also inform PHY of some information (e.g. priority) about the corresponding LCH that triggers the SR and the LCHs to be transmitted in the PUSCH. It is up to PHY to determine whether to transmit SR or PUSCH or both (if possible) based on its prioritization rule and the information indicated by MAC.


Even though most companies preferred Solition-1, we have found out that Solution-1 is not feasible. Considering that a motivation of the prioritization in this scenario is immediate SR transmission upon SR triggering for the URLLC traffic, it is highly likely that the transmission on the overlapping PUSCH resource is already on going or, at least, a MAC PDU for the PUSCH resources has already been delivered to the physical layer.
In this situation, what the MAC can do to prioritize the SR transmission is to instruct the physical layer to signal the SR even if the PUCCH resource overlaps with a PUSCH resource, if certain conditions are met, and the physical layer always transmits the instructed SR by dropping the transmission on the overlapping PUSCH resource. The following options could be considered as a condition that MAC is allowed to instruct the physical layer to signal the SR:
· Option 1. If the overlapping PUSCH resources is longer than a certain level.
· Option 2. If the logical channel that triggered the SR has a higher priority than the highest priority logical channel of which data is included in the MAC PDU for the overlapping PUSCH resource.
· Option 3. If the logical channel that trigger the SR is configured by the network to transmit SR regardless of whether the PUCCH resource for the SR overlaps with a UL-SCH resource.
Option 1 seems to reflect well the motivation of prioritization between SR and uplink data. However, The problem here is how we can define a reasonable threshold for the overlapping PUSCH duration, where multiple periodicity values of PUCCH occasion are available even for URLLC traffic. On the other hand, Option 2 seems good in that all intra-UE prioritization scenarios are handled in a coherent way, while it requires that MAC always remember the contents information for the MAC PDU that has already been delivered to the physical layer.
The simplest and most efficient solution for MAC is Option 3. The network configures a UE with a logical channel which can trigger an SR that is transmitted regardless of whether a corresponding SR transmission occasion is overlapped with a UL-SCH resource or not. Then, the UE can avoid complexity which comes from a comparison of logical channel that triggers an SR and logical channels contained in a MAC PDU.
Proposal. MAC instructs the physical layer to signal the SR, if the logical channel that trigger the SR is configured by the network to transmit SR regardless of whether the PUCCH resource for the SR overlaps with a UL-SCH resource.
An example Text proposal to TS 38.321 v15.4.0 is shown below.
3.	Conclusion
In this contribution, we looked more closely at the scenario for the resource collision between SR and uplink data and compared the pros and cons of several approaches to find the most efficient solution from a MAC perspective.
Proposal. MAC instructs the physical layer to signal the SR, if the logical channel that trigger the SR is configured by the network to transmit SR regardless of whether the PUCCH resource for the SR overlaps with a UL-SCH resource.

4.	Text proposal to TS 38.321 v15.4.0
As long as at least one SR is pending, the MAC entity shall for each pending SR:
1>	if the MAC entity has no valid PUCCH resource configured for the pending SR:
2>	initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel the pending SR.
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:; and
23>	if pending SR is due to a logical channel other than a logical channel configured with SRprioritized and if the PUCCH resource for the SR transmission occasion does not overlap with a UL-SCH resource; or:
3> if pending SR is due to a logical channel configured with SRprioritized:
34>	if SR_COUNTER < sr-TransMax:
45>	increment SR_COUNTER by 1;
45>	instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
45>	start the sr-ProhibitTimer.
34>	else:
45>	notify RRC to release PUCCH for all Serving Cells;
45>	notify RRC to release SRS for all Serving Cells;
45>	clear any configured downlink assignments and uplink grants;
45>	clear any PUSCH resources for semi-persistent CSI reporting;
45>	initiate a Random Access procedure (see subclause 5.1) on the SpCell and cancel all pending SRs.
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