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1.
Introduction

According to the approved WID on support of NR IIoT, RAN2 is responsible of specifying a solution to address resource conflicts between SR and PUSCH while the other UCI collision is studied by RAN1 first [1].
· 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].

In this contribution, we intend to further discuss the prioritization rule and relevant procedures for addressing collision between SR and PUSCH.
2. Discussion
2.1
Prioritization rule
In the last RAN2 meeting, basically the majority view is that the prioritization rule based on LCH priority is performed in MAC [2]. Actually the principle is somehow aligned with the assumption for addressing conflicts between CG and DG, which is based on LCH priority and LCP restriction.  
· 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. 
In Rel-15, it is recalled that LCP restriction was introduced in BSR procedure for triggering SR as follows. It is specified that if the available UL-SCH is for a different service type from the LCH that triggered the BSR, the SR shall be triggered for requesting resources for another service type. It is introduced for enabling URLLC SR to be triggered if there is an eMBB resource available. 
	2>
if a Regular BSR has been triggered and logicalChannelSR-DelayTimer is not running:

3>
if there is no UL-SCH resource available for a new transmission; or

3>
if the MAC entity is configured with configured uplink grant(s) and the Regular BSR was triggered for a logical channel for which logicalChannelSR-Mask is set to false; or

3>
if the UL-SCH resources available for a new transmission do not meet the LCP mapping restrictions (see subclause 5.4.3.1) configured for the logical channel that triggered the BSR:

4>
trigger a Scheduling Request.


As for SR transmission procedure, the problem is that the triggered SR cannot be transmitted as long as there is a PUSCH overlapped with the SR PUCCH resource.

	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

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a UL-SCH resource:
3>
if SR_COUNTER < sr-TransMax:

4>
increment SR_COUNTER by 1;

4>
instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
4>
start the sr-ProhibitTimer.




According to what was agreed during the study item phase, when a SR PUCCH resource overlaps with a PUSCH resource, the SR PUCCH is prioritized if the LCH triggering the SR has higher priority than priority of data to be transmitted on the PUSCH. It is straightforward that the priority of data to be transmitted on the PUSCH should be the highest priority of data to be transmitted.

Another issue is that, the overlapped PUSCH resource can be for either initial transmission or retransmission. As the intention of LCH based approach is prioritize SR associated with a higher priority over PUSCH associated with a lower priority service. As long as the PUSCH cannot be used to accommodate the service which triggers a SR and it is not cancelled, no matter the PUSCH is for new transmission or retransmission, SR shall be always prioritized over the PUSCH. Similarly, no matter the PUSCH is for CG or DG, as long as a TB is transmitted, the common prioritization rule should be applied.
Proposal 1: When a SR PUCCH resource overlaps with a PUSCH resource, the SR PUCCH is prioritized if the LCH triggering the SR has higher priority than highest priority of data to be transmitted on the PUSCH.
2.2
Prioritization procedure
Regarding how to perform the prioritization in the procedure, in the following, we will take the prioritization as baseline and investigate the procedure involving both MAC and PHY. Similar to conflicts between CG and DG/CG and CG, as SR is triggered upon data is available and therefore we cannot anticipate the exact timing for SR triggering, i.e., it may occur before the MAC PDU assembly or after the MAC PDU assembly for a given PUSCH. Moreover, in Rel-15, we discussed the issue and agreed that SR may be triggered after the MAC PDU assembly, and the conclusion is such SR shall not be cancelled as the MAC PDU doesn't contain the buffer status up to and including the last event that triggered a BSR.
Observation 1: The SR may be triggered before or after the MAC PDU assembly and will keep pending until its corresponding BSR is transmitted or all pending data is transmitted.
Therefore, it is reasonable to consider both the cases where the SR is triggered before or after the MAC PDU assembly. Following the same logic for addressing conflicts between CG and DG, when SR is triggered and the corresponding SR transmission occasion is overlapped with UL-SCH,
1. If the MAC PDU has not been assembled at the time point, the SR can be prioritized over UL-SCH as a result of LCH based prioritization rule. The one key issue in this case is whether to generate/deliver the deprioritized MAC PDU. 
a. MAC does not generate/deliver the deprioritized MAC PDU

The corresponding grant can be simply dropped by MAC, i.e. no MAC PDU would be generated for this PUSCH. We observe that one benefit is to avoid unnecessary MAC PDU assembly. For instance, if only PHY dropping is adopted or the corresponding UL-SCH and the SR occasion are fully overlapped (e.g. both are mini-slot based,) there is no need to generate the MAC PDU as eventually it has to be completely dropped/cancelled due to SR prioritization in both MAC and PHY. 
b. MAC always generates/delivers the deprioritized MAC PDU
On the contrary, the MAC PDU can be delivered to the PHY in any case, but it may be dropped or terminated as a result of SR prioritization depending to the RAN1 progress on UCI enhancement. If the corresponding PUSCH transmission is terminated very soon after transmitted due to the SR occasion or fully dropped due to completely overlapping, it is straightforward to see the potential resource waste. Furthermore, always keeping the MAC PDU in the buffer would cause high risk of MAC PDU loss due to overriding as stated in [3]. 2. If the MAC PDU has been assembled at the time point when SR is triggered, the SR can be still prioritized over UL-SCH as a result of LCH based prioritization rule, i.e. SR can be transmitted on PUCCH. In this case, MAC needs to pass the indication to PHY for dropping or terminating the on-going PUSCH transmission. Meanwhile, similar to the case b above, the dropped MAC PDU issue has to be fixed as in [3].
In other words, MAC can instruct PHY to transmit an SR as long as the SR PUCCH is prioritized over the overlapped PUSCH, or the SR PUCCH is not overlapped with PUSCH at all (legacy). Regarding whether to generate the MAC PDU for the lower priority data, it is reasonable to adopt a general principle of prioritization that can be applied to the cases involving a PUSCH due to commonality foreseen.
Proposal 2: MAC instructs PHY to transmit SR if the SR PUCCH is not overlapped with PUSCH (legacy behaviour) or SR PUCCH is prioritized over the PUSCH according to the prioritization rule defined in Proposal 1.

Proposal 3: RAN2 to downselect the following MAC prioritization procedures as a wayforward

· Option 1: MAC always generate/deliver the MAC PDU for the grant and rely on PHY prioritization.

· Option 2: MAC may only generate/deliver the MAC PDU of higher priority if possible according to the prioritization rule defined in Proposal 1.
Proposal 4: The data lossless requirement of lower priority traffic needs to be ensured as part of solution of the intra-UE prioritization.

3. Conclusion
In this contribution, we provide our analysis on the intra-UE prioritization between SR and PUSCH for prioritization rules and relevant procedures, and have the following observation and proposals.
Observation 1: The SR may be triggered before or after the MAC PDU assembly and will keep pending until its corresponding BSR is transmitted or all pending data is transmitted.

Proposal 1: When a SR PUCCH resource overlaps with a PUSCH resource, the SR PUCCH is prioritized if the LCH triggering the SR has higher priority than highest priority of data to be transmitted on the PUSCH.

Proposal 2: MAC instructs PHY to transmit SR if the SR PUCCH is not overlapped with PUSCH (legacy behaviour) or SR PUCCH is prioritized over the PUSCH according to the prioritization rule defined in Proposal 1.

Proposal 3: RAN2 to downselect the following MAC prioritization procedures as a wayforward

· Option 1: MAC always generate/deliver the MAC PDU for the grant and rely on PHY prioritization.

· Option 2: MAC may only generate/deliver the MAC PDU of higher priority if possible according to the prioritization rule defined in Proposal 1.
Proposal 4: The data lossless requirement of lower priority traffic needs to be ensured as part of solution of the intra-UE prioritization.
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