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1 Introduction
In RAN2#107 meeting, some detailed issues on SR procedures for SL mode 1 were further discussed with the following agreements reached [1]. 
	1. In case a regular SL BSR has been triggered, whether the available UL-SCH resources can timely transmit the SL BSR and request gNB scheduling of SL grants is taken into account for the SR triggers for NR SL. FFS on the details.
2.  In the case that there are both pending SR(s) triggered by SL BSR(s) and by UL BSR(s), the SR(s) triggered by the SL BSR(s) are NOT cancelled, when an MAC PDU is transmitted in uplink with ONLY an UL BSR included.
3.  All pending SR(s) triggered by SL BSR(s) shall be cancelled, if an UL MAC PDU is transmitted and an SL BSR plus its header is included.
4.  Different from LTE SL, the condition “when the UL grant(s) can accommodate all pending data available for transmission” should NOT be a cancellation condition for the pending SR(s) triggered by SL BSR in NR.
5.  All pending SR(s) triggered by SL BSR(s) shall be cancelled, when the SL grant(s) can accommodate all pending data available for SL transmission.


The SR trigger related to the above remaining FFS for SL has not been addressed yet. Considering the URLLC case that need to be supported for Rel-16 V2X scenarios and considering a similar discussion for URLLC in Rel-15 NR UP, this FFS issue is an essential issue instead of an optimization. Therefore, this issue should be addressed before the completion of Rel-16 NR V2X. In this contribution, we will discuss this issue.
2 Discussion
In order to satisfy the latency requirements of the delay-sensitive V2X services in case a regular SL BSR has been triggered and the UL-SCH is available, RAN2 agreed that whether the available UL-SCH resources can timely transmit the SL BSR is taken into account for the SR triggers for NR SL. 

The similar issue also existed for the NR UL data transmission. This issue was fully discussed during Rel-15 NR UP discussion [2][3][4], and was finally confirmed as an essential issue that was addressed in Rel-15 NR specification. To address this issue, the SR trigger condition highlighted as follows was introduced in Rel-15 [5]:
Table 1 SR trigger conditions in Rel-15 NR 

	The MAC entity shall:

1>
if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:

[…]

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.


Moreover, as shown in the Introduction part, previous RAN2 agreements also confirmed this issue and were made to introduce an SR trigger consideration specific for NR SL with the similar motivation as well.

Observation 1: An SR trigger condition specific for URLLC traffic was introduced in Rel-15 NR. It was regarded as an essential feature in NR UL to enable timely gNB scheduling for URLLC services, and thus specified in the very first release of NR spec.
Observation 2: As there are URLLC-like advanced V2X services to be supported by NR SL, an SR trigger condition similar to that for URLLC in Rel-15 NR Uu is also essential for Rel-16 NR SL as per earlier agreements.

For NR UL, both data and BSR are transmitted over the UL-SCH. Hence, in the case that the available UL-SCH resources could not meet the LCP mapping restrictions of the LCH that triggered the BSR, relying on BSR transmitted over such UL-SCH resources to request further UL grant for this LCH could not guarantee its delay requirement. This means, failure to meet the LCP mapping restriction for the LCH that triggered BSR in UL means that requesting dynamic scheduling via the BSR transmitted by the available UL-SCH resources is unable to meet the latency requirement of the available data of that LCH.
The essential logic of the SR trigger in NR UL as illustrated above is a good starting point and can be completely followed, as anyway the issue itself is the same (i.e. how to judge whether the available UL-SCH is able to transmit SL-BSR timely). In more detail, if we look at the SR trigger condition as highlighted in Table 1, its essence is to check whether the PUSCH duration and SCS of the available UL grant can meet the maxPUSCH-Duration and allowedSCS-List (as the LCP mapping restrictions) configured for the LCH that triggered the BSR, which further decides whether the UL grant can send the BSR and request gNB scheduling in time.
Observation 3: The essence of the SR trigger for URLLC in Rel-15 is to check whether the PUSCH duration and SCS of the available UL grant can meet the maxPUSCH-Duration and allowedSCS-List configured for the LCH triggering the BSR (which further decides whether the UL grant can send the BSR and request gNB scheduling in time).
When it comes to NR SL mode 1, similarly, the gNB can configure restrictions on some UL-SCH resource characteristics for each SL logical channel based on its associated QoS requirements, and such restrictions, similar to NR UL, means that if the UL-SCH resources meet such requirements, using these resources to transmit SL BSR triggered by the SL logical channel can satisfy its latency requirement. When a regular SL BSR has been triggered by an SL logical channel and the UE has available UL-SCH resources, the UE can check whether the characteristics of the available UL-SCH resources can meet the corresponding restrictions configured for the SL logical channel, in order to decide whether the SR needs to be triggered or not.
More specifically, for NR UL, two parameters are used to reflect the characteristics of the UL-SCH resources with respect to the latency and reliability respectively, and related restrictions are configured for the UL logical channel, i.e. maxPUSCH-Duration and allowedSCS-list [6]. They take the main effect in the highlighted SR trigger condition for URLLC in Table 1. We think these two parameters can be directly reused for the SL case, i.e. the SL logical channel can be configured with these two parameters related to the UL-SCH resources, which then are used to judge whether an SR should be triggered by an SL logical channel. In the case that the regular SL BSR is triggered by an SL logical channel with sl-logicalChannelSR-DelayTimer not running, and the UL-SCH resources are available, if the duration of the available UL-SCH resource is longer than the maxPUSCH-Duration associated with this SL logical channel, or the numerology of the available UL-SCH resource does not belong to the allowedSCS-list associated with this logical channel, the SR should be triggered; otherwise, the SR should not be triggered. 
Compared with the Rel-15 NR UL case, the only difference here is that these two parameters configured for SL logical channels cannot be called “LCP mapping restrictions” anymore, as these two parameters are for UL-SCH resources to check if SL-BSR can be sent timely in UL and not related to SL LCP procedure. This is to say, the SR trigger condition for URLLC in UL as highlighted in Table 1 is actually reused into SL, with only wording differences. 
Proposal 1: As to Rel-15 NR Uu, an SL logical channel is configured with maximum allowed PUSCH durations and/or allowed SCS values for PUSCH (e.g.maxPUSCH-Duration, and/or allowedSCS-List). 
Proposal 1a: In the case that a Regular SL-BSR has been triggered and sl-logicalChannelSR-DelayTimer is not running, an SR shall be triggered:

· if there are UL-SCH resources available for a new transmission, and if the maxPUSCH-Duration configured for the sidelink logical channel that triggered the SL-BSR is smaller than the PUSCH transmission duration associated to the UL-SCH resources or the allowedSCS-List configured for the sidelink logical channel that triggered the SL-BSR does not include the subcarrier Spacing index associated to the UL-SCH resources.
Such two parameters can be optional, and for the SL logical channel to which the non-delay sensitive V2X service is mapped, they can be absent, which means that for the regular SL BSR triggered by such SL logical channel, as long as there are available UL-SCH resources, the SR should not be triggered.

For an RRC_CONNECTED UE, it has been agreed that the UE reports the QoS information of the PC5 QoS flows via the dedicated signalling to the gNB, and the gNB provides the SLRB configurations and configures the mapping of PC5 QoS flows to SLRBs via RRC dedicated signalling based on the QoS information reported by the UE. So the gNB can configure the maxPUSCH-Duraiton and allowedSCS-list for each logical channel of the SLRB based on the QoS information of the QoS flows that mapped to this SLRB to the UE.
3 Conclusion

In this paper, we deal with the left FFS on the SR trigger for SL mode-1, specifically aiming at the SR trigger conditions to support URLLC-like services in SL. 

First, the necessity for an SR trigger condition specific for the SL scheduling of URLLC-like traffic is justified by the following two observations, based on the background of Rel-15 NR UP discussion. 
Observation 1: An SR trigger condition specific for URLLC traffic was introduced in Rel-15 NR. It was regarded as an essential feature in NR UL to enable timely gNB scheduling for URLLC services, and thus specified in the very first release of NR spec.

Observation 2: As there are URLLC-like advanced V2X services to be supported by NR SL, an SR trigger condition similar to that for URLLC in Rel-15 NR Uu is also essential for Rel-16 NR SL as per earlier agreements.
Then, the essence of the SR trigger condition specific for URLLC in Rel-15 NR UL is extracted and it is justified that similar mechanism can be reused to SL with only potential wording differences. The specific proposals are then given as follows:

Observation 3: The essence of the SR trigger for URLLC in Rel-15 is to check whether the PUSCH duration and SCS of the available UL grant can meet the maxPUSCH-Duration and allowedSCS-List configured for the LCH triggering the BSR (which further decides whether the UL grant can send the BSR and request gNB scheduling in time).

Proposal 1: As to Rel-15 NR Uu, an SL logical channel is configured with maximum allowed PUSCH durations and/or allowed SCS values for PUSCH (e.g.maxPUSCH-Duration, and/or allowedSCS-List). 

Proposal 1a: In the case that a Regular SL-BSR has been triggered and sl-logicalChannelSR-DelayTimer is not running, an SR shall be triggered:

· if there are UL-SCH resources available for a new transmission, and if the maxPUSCH-Duration configured for the sidelink logical channel that triggered the SL-BSR is smaller than the PUSCH transmission duration associated to the UL-SCH resources or the allowedSCS-List configured for the sidelink logical channel that triggered the SL-BSR does not include the subcarrier Spacing index associated to the UL-SCH resources.
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