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1   Introduction
Scheduling Request (SR) is used for request UL resource for data transmission in LTE. In this contribution, we discuss SR triggering and cancellation in NR by taking account of the corresponding agreement made at RAN2#98 and the running CR of TS38.321.
2   Discussion
2.1   SR triggering
In LTE, there are three types of BSR: Regular BSR, Padding BSR and Periodic BSR defined in TS36.321. The SR is only triggered because of a triggered Regular BSR. We think this can also apply to the trigger of SR in NR.
Proposal 1: In NR, an SR shall be triggered by a Regular BSR as what LTE does.

According to the discussion at RAN2#98, the granularity of SR configuration in NR was left for further study. Regardless of the granularity of SR configuration, the SR configuration can correspond to one or more logical channels as also proposed in the running CR of TS38.321 by the editor (as can be seen in the Appendix).    
In LTE, when an SR is triggered, it shall be considered as pending until it is cancelled. As long as there is any pending SR, the UE shall check if there is available PUCCH to transmit the pending SR. If there is valid PUCCH resource, the UE shall increase the counter of SR transmission and instruct the physical layer to signal the SR. When there is no valid PUCCH or the counter of SR transmission exceeds the maximum transmission number, a random Access procedure shall be initiated.
In NR, the situation may be different. According to the discussion at RAN2#98, it was agreed to have multiple SR configurations for a UE, whereas the granularity of SR configuration in NR was left FFS. Nonetheless, regardless of the specific granularity of SR configuration, the SR configuration can correspond to one or more logical channels as also proposed in the running CR of TS 38.321 (see the Appendix). Therefore, each logical channel may have its associated PUCCH resource, as included in its corresponding SR configuration. Once there is pending SR triggered by a logical channel, the UE can check whether the PUCCH resource for this logical channel is available. If the PUCCH resource is valid, the UE can increase the counter of SR transmission and instruct the physical layer to signal the SR on the PUCCH resource corresponding to the logical channel. A random access procedure can be triggered when SR transmission reaches the maximum number of SR transmission corresponding to the logical channel.

Proposal 2: A random access procedure can be triggered when SR transmission reaches the maximum number of SR transmission.  
Also, despite the granularity of SR configurations, a PRACH resource can be configured per logical channel, so that a random access can be initiated based on the PRACH resource corresponding to the logical channel which triggers the SR, in the case of SR failure or no SR PUCCH resource available. This is different from legacy LTE, where PRACH resource is configured per UE. Obviously, considering multiple SR configurations introduced in NR, it is no more appropriate to reusing such per UE PRACH configuration, since it is lack of the flexibility for the UE to handle different type of SR depending on the service requirements. So we propose the per logical PRACH resources to tackle the above exceptional cases for SR transmissions as follows. 
Proposal 3: A PRACH resource can be configured per logical channel, so that random access can be initiated based on the PRACH corresponding to the logical channel which triggers SR, in case of SR failure or no SR PUCCH available.
2.2   SR cancellation
According to the SR cancellation mechanisms specified in LTE, there are several cases for SR cancellation. By referring to legacy LTE design as well as considering the multiple SR configurations in NR, we think that in NR there can be the following cases where SR should be cancelled. 

Firstly, since the logical channels now can correspond to their respective SR configurations, which are not necessarily the same, we think that when a MAC PDU assembled already includes the buffer status information of a particular logical channel, the pending SR(s) for this logical channel is no need to be triggered or transmitted with the corresponding SR configuration, and thus should be cancelled. 
Proposal 4: All the pending SR(s) triggered by a logical channel shall be cancelled, if the BSR which includes the BS information of the logical channel is included in a MAC PDU.

As a second case, if the UE receives the UL grant and the UL grant is sufficient to transmit the pending data available for transmission within the logical channel, the pending SR(s) for this logical channel does not need to be triggered either. When the UL grant is corresponding to multiple logical channels, the cancellation of the pending SR(s) for these logical channels can be done by one shot, or in a sequential way. The details can be for further study. 
Proposal 5: All the pending SR(s) triggered by a logical channel shall be cancelled, if the UL grant can accommodate all the pending data available for transmission of the logical channel.
In addition, if there is no valid PUCCH resource for SR configured in any TTI or SR failure, a random access procedure can be initiated on a PRACH resource corresponding to the logical channel as we proposed above. All corresponding pending SR needs to be stopped in this case for the logical channel. 
Proposal 6: All pending SR(s) for a logical channel shall be cancelled, once random access is triggered on a PRACH resource corresponding to the logical channel due to SR failure or no SR PUCCH available.
3   Conclusion
Proposal 1: In NR, an SR shall be triggered by a Regular BSR as what LTE does.

Proposal 2: A random access procedure can be triggered when SR transmission reaches the maximum number of SR transmission.  

Proposal 3: A PRACH resource can be configured per logical channel, so that random access can be initiated based on the PRACH corresponding to the logical channel which triggers SR, in case of SR failure or no SR PUCCH available.

Proposal 4: All the pending SR(s) triggered by a logical channel shall be cancelled, if the BSR which includes the BS information of the logical channel is included in a MAC PDU.

Proposal 5: All the pending SR(s) triggered by a logical channel shall be cancelled, if the UL grant can accommodate all the pending data available for transmission of the logical channel.
Proposal 6: All pending SR(s) for a logical channel shall be cancelled, once random access is triggered on a PRACH resource corresponding to the logical channel due to SR failure or no SR PUCCH available.
4   Annex: 5.4.4
Scheduling Request of TS38.321 running CR 
The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission. The MAC entity may be configured with one or more SR configurations, if configured. Each SR configuration corresponds to one or more logical channels. Which SR configuration is used depends on the logical channel that triggers the SR.

Editor's note: Editor thinks SR configuration can be mapped to multiple logical channels (i.e. 'one or more' above), but RAN2 needs to confirm.
RRC configures the following parameters for the scheduling request procedure:
-
sr-ProhibitTimer;

-
sr-TransMax;

-
sr-ConfigIndex.

Editor's note: PHY-related parameters (i.e. sr-ConfigIndex (and maybe more)) can be corrected later.

The following UE variables are used for the scheduling request procedure:

-
SR_COUNTER.

Editor's note: Editor thinks that the concept of SR_COUNTER and corresponding procedural text in LTE can be reused but procedural text is not captured yet. Note that if RAN2 considers having separate sr-ProhibitTimers and SR_COUNTER for each SR configuration, the text may need to be revised. It can be discussed in the future meetings.
