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1.
Introduction

In Rel-15, it was agreed to postpone SR cancellation to the timing when the MAC PDU containing the BSR is transmitted aiming to optimize URLLC SR. In Rel-16 IIoT, we already agreed to prioritize SR overlapping with the eMBB PUSCH even when PUSCH transmission is ongoing. Therefore, in this contribution, we intend to revisit the existing SR cancellation by taking SR prioritization into account.

2. Discussion

In order to ensure the URLLC SR transmission, it was specified in Rel-15 to trigger SR even when there is available UL-SCH, i.e. the available UL-SCH doesn't map the LCP restriction of the logical channel that triggered the BSR as follows [1],

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.

For instance, when SR is triggered by URLLC traffic, if the available PUSCH resource used for transmitting BSR is intended for eMBB traffic, according to the current spec, SR triggering is allowed even though BSR is accommodated in the UL-SCH resource. As in the figure 1a shows, when the MAC PDU is transmitted on UL-SCH resource, according to Rel-15 spec, SR transmission is prohibited when overlapping with a UL-SCH resource. 

	When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) triggered prior to the MAC PDU assembly shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the MAC PDU is transmitted and this PDU includes a Long or Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see clause 5.4.5) prior to the MAC PDU assembly. All pending SR(s) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the UL grant(s) can accommodate all pending data available for transmission.


However, in the duration between SR triggering and the timing of MAC PDU transmission, SR transmission is allowed (on yellow occasions). If the SR is triggered prior to MAC PDU assembly and there are available SR occasion in between, the gNB can be informed of the URLLC data arrival by the SR.
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Figure 1a: URLLC SR triggering and cancellation in Rel-15: case 1
Observation 1: URLLC SR is allowed to transmit in duration between SR triggering and the starting of MAC PDU transmission in Rel-15.
However, when the SR is triggered close to the starting of UL-SCH transmission, the SR will be cancelled upon the UL-SCH transmission and there may be no available SR occasions in between. In this case, the gNB may not be aware of the URLLC traffic available in the UE buffer until the BSR is decoded, i.e. after the eMBB UL-SCH is received and decoded, in which case the latency is unacceptable for the URLLC service. Meanwhile, the reliability of the eMBB UL-SCH which includes the BSR reflecting the URLLC traffic arrival cannot meet the requirement of URLLC traffic compared with the SR transmission. Generally, the current SR cancellation mechanism is not aligned with the intention of SR prioritization as SR will be cancelled when the MAC PDU is transmitted.
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Figure 1b: URLLC SR triggering and cancellation in Rel-15: case 2
Observation 2: URLLC SR cancellation due to BSR transmission on eMBB UL-SCH will cause the additional latency and decrease the reliability of URLLC traffic and is inconsistent with the intention of URLLC SR prioritization over eMBB data.

Therefore, in order to solve the issue above, it is straightforward to remove the SR cancellation in this case, i.e. URLLC SR should not be cancelled due to corresponding BSR included in the MAC PDU is transmitted on eMBB UL-SCH. By using this solution, according to the SR prioritization rule possibly defined in Rel-16, the URLLC SR is able to be prioritized over the eMBB data, and the latency and reliability requirement can be satisfied. 

Proposal 1: URLLC SR is not cancelled when the corresponding BSR is transmitted on eMBB UL-SCH.

Another potential issue is that the BSR triggered by the URLLC data is cancelled when this BSR is transmitted on the PUSCH for eMBB. As a consequence, even if a URLLC grant is received later on, there would be no BSR included in the PUSCH for URLLC, and thus the URLLC performance may be affected. RAN2 can discuss whether to cancel a URLLC BSR when this BSR is included in the PUSCH for eMBB.

Proposal 2: RAN2 to discuss whether to cancel a URLLC BSR when this BSR is included in the PUSCH for eMBB.

3. Conclusion
In this contribution, we revisit the existing SR cancellation and provide the following observations and proposals by taking SR prioritization into account. 

Observation 1: URLLC SR is allowed to transmit in duration between SR triggering and the starting of MAC PDU transmission in Rel-15.
Observation 2: URLLC SR cancellation due to BSR transmission on eMBB UL-SCH will cause the additional latency and decrease the reliability of URLLC traffic and is inconsistent with the intention of URLLC SR prioritization over eMBB data.

Proposal 1: URLLC SR is not cancelled when the corresponding BSR is transmitted on eMBB UL-SCH.

Proposal 2: RAN2 to discuss whether to cancel a URLLC BSR when this BSR is included in the PUSCH for eMBB.
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4. Text Proposal
When an SR is triggered, it shall be considered as pending until it is cancelled. All pending SR(s) triggered prior to the MAC PDU assembly shall be cancelled and each respective sr-ProhibitTimer shall be stopped after the MAC PDU is transmitted and this PDU includes a Long or Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see clause 5.4.5) prior to the MAC PDU assembly. All pending SR(s) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the UL grant(s) can accommodate all pending data available for transmission.
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