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1 Introduction
In the recently approved NR V2X WID, an objective is to specify resource allocation mode-1 for NR SL as follows:

	· Resource allocation [RAN1, RAN2]

· Mode 1

· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome


During the SI phase, some agreements for resource allocation mode-1 were reached by RAN2, with the following agreements specific to SR for NR SL [1].

	1-1: Separate SR resources and configurations are supported for UL and SL in NR Sidelink Mode 1

1-2: Multiple SR resources and configurations are supported for different SL logical channels in NR Sidelink Mode 1


In this contribution, we further discuss the issues of SR procedure and configuration based on the progress RAN2 reached in the SI phase.
2 Discussion
2.1 On SR configuration
As per the agreement 1-1 shown above, separate SR resources and configurations are supported for UL and SL in NR Sidelink Mode 1. Then a subsequent question RAN2 needs to address is how to configure the separate SR resources and configurations for UL and SL respectively from the signaling point of view. In the current specificaiton [2], an SR configuraiton list with each SR configuration associated with an SR ID is included in the MAC configuriaton, and an SR resource list with eash SR resource associated with a SR resource ID is included in the PUCCH configuration. A logical channel is mapped to a specific SR configuration by including the SR configuration ID (i.e. schedulingRequestId) in the logical channel configuration, and each SR configuration is associated with a set of SR resources by including the SR configuration ID in all of these SR resource configurations (i.e. SchedulingRequestResourceConfig). So, to support separate SR resources and SR configurations for UL and SL, the gNB can simply associate UL logical channels and SL logical channels to different SR configuration IDs (that identify different SR configurations and SR resources), respectively, and this can be achieved by gNB implementation based on the current signalling structure for SR configuration and SR resources. In other words, no additional specificaiton impact is needed in order to configure separate SR resources and configurations for UL and SL.
Proposal 1: Whether/how to configure separate SR resources and SR configurations for UL and SL is up to gNB implementation without additional specificaiton impact needed (e.g. associating UL LCHs and SL LCHs with different SR configuration IDs respectively).
As per the agreement 1-2 shown earlier, configuring multiple SR resources and SR configurations for different SL logical channels are supported. This basically means that, as in NR UL, there should also be a mapping between SR configurations and SL LCHs, with each SR configuration including a set of SR resources. 
Basically, as for how SR resources included in each SR configuration used for NR SL, the existing signalling structrure for SR configuration in NR UL said above (i.e. including in each SR resource configuration the ID of its associated SR configuration) can be directly reused without the need of extra changes specifically for SL. In addition, RAN2 also agreed in the SI phase that the SLRB/SL logical channels can be NW-configured/pre-configured, and the corresponding SLRB configuration procedure as shown in Figure 7-1 – Figure 7-5 of [3]. Therefore, as per the SI output, it can be seen that at least for mode 1, the gNB is responsible to configure the SLRBs which including also the SL LCH configuration for the UEs for whatever unicast, groupcast and broadcast. As a result, as in NR UL, the mapping between SR configurations and SL LCHs can depends on the similar method as in NR Uu, i.e. to include the SR configuration ID in each SL LCH configuration to indentify the LCH’s associated SR configuration and SR resources. Based on above discussions, the mapping between SR configurations and SL LCHs can be achieved by the following proposal. 

Proposal 2: As in NR Uu, the mapping between SR configurations and SL LCHs can be achieved by including in each SL LCH configuration the ID of its associated SR configuration, which is associated with a set of SR resources. 
In additon to the above aspects, another issue is on the maximum number of SR configurations and the SR resources. Currently, the maxium number of SR configurations per MAC entity is 8, and the maximum number of SR resource per BWP per cell is also 8. For the latter, it may has some RAN1 dependency on whether it is needed to increase such maximum number considering especially the likeliness to assign separate SR resources further for NR SL on top of those already supported for NR UL; but for the former, it is the RAN2 resposnbility to discuss the necessary of the increase. 
Proposal 3: RAN2 to discuss whether there is a need to increase the number of SR configuration, with necessary coordination with RAN1.
2.2 On SR trigger

In LTE, there are SR triggers specific for sidelink communication and V2X sidelink communication as follow [4]:

	If the Buffer Status reporting procedure determines that at least one Sidelink BSR has been triggered and not cancelled:

-
if the MAC entity has UL resources allocated for new transmission for this TTI and the allocated UL resources can accommodate a Sidelink BSR MAC control element plus its subheader as a result of logical channel prioritization:

-
instruct the Multiplexing and Assembly procedure to generate the Sidelink BSR MAC control element(s);

-
start or restart periodic-BSR-TimerSL except when all the generated Sidelink BSRs are Truncated Sidelink BSRs;

-
start or restart retx-BSR-TimerSL;

-
else if a Regular Sidelink BSR has been triggered:

-
if an uplink grant is not configured:

-
a Scheduling Request shall be triggered.


In particular, once a regular SL BSR is triggered in LTE, the SR is triggered only in the cast that the UE has neither dynamic UL grant nor configured UL grant. This might have no problem for V2X sidelink communication in LTE, since with such a restriction for SR trigger, delay requirements of the basic road safety V2X service, which are typically quite loose, can still be met. 
However, if such conditions for SR trigger in LTE sidelink were to be directly applied to NR sidelink, QoS requirements of some advanced V2X services which are rather stringent (e.g. 3ms for advanced driving and extended sensor [5]) could hardly be satisfied. As an example shown in Figure 1, for the case that the UE has a configured UL grant whose periodicity (e.g. 20 ms) is longer than the delay requirement of the advanced V2X service to be transmitted, if we directly follow the SR trigger for LTE sidelink, SR cannot be triggered and the delay requirement of the V2X service to be transmitted will fail to be guaranteed. Even for the case that the UE has a dynamic UL grant when an SL BSR is triggered, it is still possible that the latency requirements of those delay-sensitive advanced V2X services are not satisfied, if the SR is not triggered by directly following the legacy SR trigger for LTE sidelink, since the gap between the reception of the grant from DCI and the actual slot when the resources appears (i.e. K2) in NR is configurable and can be up to a number of milliseconds (too long to ensure the 3-ms delay for those delay-sensitive advanced V2X services). This is easily seen from below example in Figure 2.
Hence, we think that the SR trigger condition for V2X sidelink communication in LTE may not be able to be directly reused for NR sidelink, and the SR trigger for NR V2X sidelink communication should be designed by taking into account the actual latency requirements of the available data for transmission. 
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Figure 1 Illustration of SR trigger by following the condition for V2X in LTE (with configured grant)
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Figure 2 Illustration of SR trigger by following the condition for V2X in LTE (with dynamic grant)
Proposal 4: The triggers of SR should be designed by taking into account the actual latency requirements of the V2X data available for transmission in NR Mode 1. 
2.3 On SR transmission
According to subclause 5.4.4 of TS 38.321 [6] as follows, the MAC layer will not instruct the PHY layer to signal the SR if the PUCCH resource for the SR transmission overlaps with a UL-SCH 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.


This means that, in case the SR is triggered (i.e. the arrival of high priority data triggers a regular sidelink BSR which triggers the SR) and at the same time the MAC entity has a UL-SCH resource, the triggered SR cannot be sent in Rel-15 NR Uu. By following this legacy Rel-15 manner, there is the issue that if the SR is triggered by delay-sensitive traffic, then a delay for the SR transmission can be caused and may accordingly result in failure to meet the QoS requirement of such traffic. This issue has been discussed in the IIoT topic [7], and RAN2 has agreed to address such collision issue for the SR triggered by arrival of URLLC data for UL transmission [1]. 
However, above conclusions/discussions in IIoT SI/WI applies to NR Uu. Considering some V2X service has very stringent delay requirement, e.g. 3 ms, the similar issue specifically for V2X service transmission in NR SL should also be addressed (e.g. collision between SR transmission triggered by SL BSR and UL-SCH transmission). 
Proposal 5: RAN2 to agree that the collision between the transmission of SR triggered by SL BSR and the UL-SCH transmission should be addressed in NR.
3 Conclusion

In this paper, we discussed the issues of SR procedure and configuration based on the progress in last meeting, and had the following proposals
Proposal 1: Whether/how to configure separate SR resources and SR configurations for UL and SL is up to gNB implementation without additional specificaiton impact needed (e.g. associating UL LCHs and SL LCHs with different SR configuration IDs respectively).

Proposal 2: As in NR Uu, the mapping between SR configurations and SL LCHs can be achieved by including in each SL LCH configuration the ID of its associated SR configuration, which is associated with a set of SR resources. 

Proposal 3: RAN2 to discuss whether there is a need to increase the number of SR configuration, with necessary coordination with RAN1.
Proposal 4: The triggers of SR should be designed by taking into account the actual latency requirements of the V2X data available for transmission in NR Mode 1. 
Proposal 5: RAN2 to agree that the collision between the transmission of SR triggered by SL BSR and the UL-SCH transmission should be addressed in NR.
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