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1 Introduction
Low-latency is one of the main objective of V2X communications, as also highlighted in the NR V2X SID [1]. In particular in dynamic SL scheduling in connected mode, there is an inherent latency contribution to enter connected mode, transmit scheduling request, buffer status report and finally get the SL grant from the network. Limiting this latency contribution is important to achieve satisfactory latency performances, especially for dynamic SL scheduling.

In this paper, we analyse the existing LTE procedures for SL grant provisioning, and provide possible enhancements to limit latency.
2 Discussion
Advanced V2X (i.e. eV2X) services have very strict performance requirements. For instance, according to [2], vehicles platooning and cooperative lane change require a maximum end-to-end latency between 10 ms to 25 ms, while cooperative collision avoidance requires a maximum end-to-end latency of 10 ms. The required reliability is up to 99.99%. At the same time, the message size may vary a lot (e.g. 50 bytes to 1200 bytes for vehicles platooning), and some message may be generated quite intermittently such as cooperative collision avoidance message). Therefore, dynamic resource allocation performed by the gNB (i.e. NR mode 1) is one important way to meet the eV2X performance requirements while achieve efficient sidelink resource utilization. 
Observation 1 Advanced V2X (i.e. eV2X) services have very strict performance requirements, while the message size may be vary and message generation may be intermittent. 
Observation 2 Dynamic resource allocation performed by the gNB (i.e. NR mode 1) is one important way to meet the eV2X performance requirements to achieve efficient resource utilization.

In order to perform gNB scheduled sidelink resource allocation, a sidelink buffer status report (BSR) needs to be sent to the gNB, which requires an uplink (UL) grant. If a connected UE does not have an UL grant yet, the UE needs to first send a scheduling request (SR) to the gNB, and then the gNB allocates a UL grant to the UE. According to legacy LTE logical channel prioritization, the UE shall prioritize the transmission of UL BSR over the SL BSR. Therefore, if the UE has both UL data and SL data in the UE buffer, the UE prioritizes the transmission of the UL BSR. Of course, the gNB may provide an UL grant which is large enough, so that the UE can accommodate both the UL BSR and the SL BSR; however, from the SR the gNB cannot be aware whether the UE has sent the SR because of SL data being available in the SL buffer, or because of UL data being available in the UL buffer. Therefore, gNB would need to over dimension the UL grant which is certainly not desirable This will increase the sidelink scheduling latency, which may be an issue for delay-critical eV2X services. 
It is therefore beneficial if the gNB can have some more information from the UE so that the UE can be provided as early as possible with a SL grant. 
Observation 3 From the existing LTE SR procedures, the eNB is not aware of whether the UE triggered SR because of SL data being available in the SL buffer, or because of UL data being available in the UL buffer. This may have implications on how quickly the eNB can provide a SL grant.

Observation 4 According to legacy LTE logical channel prioritization, the UL BSR is prioritized over the sidelink BSR, which might increase the latency for the UE to promptly provide the SL BSR to the eNB.
Proposal 1 RAN2 studies how to improve the latency of SL grant provisioning compared with LTE. 
As one example, regarding SR enhancements, dedicate SR resources could be introduced to be used by the UE when the UE has SL data available in the buffer. We note that in NR, it is supported the possibility to configure multiple SR configurations to be associated to different logical channels. This would be beneficial to fulfil various use case demands, e.g. for URLLC use cases, the gNB may have the possibility to configure more frequent SR resources, and to immediately trigger the scheduling procedure that better fits the traffic type associated to that logical channel. 
Given the existing NR SR signalling procedures, it seems that allowing configuration of SR-dedicated resources for the sake of SL transmissions, is a reasonable enhancement. The UE may use such SR resources when SL data of high priority (e.g. latency critical data) are available in the SL buffer. RAN2 may also study if there is the need to introduce multiple SR-dedicated resources for different SL logical channels, similar to NR Uu.
Proposal 2 RAN2 considers SR-dedicated resources to be used by the UE when there are SL data available in the buffer.
Proposal 3 RAN2 studies the need of multiple SR-dedicated resources for different SL logical channels.
During random access, an (initial) UL grant is provided in message 2 or message 4. Similar as discussed above, as the gNB does not know whether the UE has data to be transmitted in the SL buffer or both in UL and in SL buffer, the gNB would need to over dimension the UL grant which is certainly not desirable. This will increase the sidelink scheduling latency, which may be an issue for delay-critical eV2X services. 
It is therefore beneficial if the gNB can have some more information from the UE during random access so that the UE can be provided as early as possible with a SL grant. For instance, in message 3 or from PRACH resources, the UE may indicate that the UE has data in the SL buffer so that the gNB can provide a proper SL grant as soon as possible.
Proposal 4 RAN2 considers indicating to the network during random access that the UE has data to be transmitted in the SL buffer, e.g. by using dedicated PRACH resources or in msg3.
As observed above in Observation 4 we note that the SL BSR MAC CE has lower priority than serveral MAC CEs for UL (e.g. UL BSR), this may also increase the latency of gNB performed sidelink scheduling which is undesired especially for delay critical eV2X services. Therefore, the UL logical channel prioritization procedure may also need to be reconsidered to reduce the latency of gNB performed sidelink scheduling especially for eV2X services having high latency requirement. 
Proposal 5 The prioritization of SL BSR may be reconsidered to reduce the latency of gNB performed sidelink scheduling, e.g. when the SL BSR contains data of high priority. 
Another possible enhancement with respect to LTE SL that RAN2 should study, is the introduction of a sidelink confirmation upon activation/release of a configured grant.
In fact, upon activating/releasing a sidelink grant configuration, the gNB will not be able to realize whether the activation/release command was correctly received by the UE. This might lead to undesired behaviours, such as 

· If the SL configured grant is activated, but the UE missed the activation command, latency increases. The UE would need to request again SL resources and gNB would need to provide again the activation command

· If the SL configured grant is deactivated, but the UE missed it, the UE will reuse the deactivated resources, thus creating interference towards other UEs.

· If the SL configured grant is reactivated with another set of PRB/MCS, but the UE missed it, the UE will keep using the old resources, thus using sub-optimal resource allocation and potentially creating interference towards other UEs

Observation 5 Without SL configured grant confirmation, the gNB is not aware of whether the activation/release command for SL configured grant was correctly received or not by the UE. This may imply higher latency, signalling overhead and interference when the UE misses the activation/release command.

Therefore, we believe that is beneficial if RAN2 considers introducing a SL configured grant confirmation upon activation/release command.

Proposal 6 RAN2 considers to introduce a sidelink confirmation upon activation/release of a configured grant.
It is proposed to agree the Text Proposal for TR 38.885 in the Annex.

Proposal 7 Agree the Text Proposal for TR 38.885 in the Annex.

3 Conclusion

In section 2 we made the following observations:

Observation 1
Advanced V2X (i.e. eV2X) services have very strict performance requirements, while the message size may be vary and message generation may be intermittent.
Observation 2
Dynamic resource allocation performed by the gNB (i.e. NR mode 1) is one important way to meet the eV2X performance requirements to achieve efficient resource utilization.
Observation 3
From the existing LTE SR procedures, the eNB is not aware of whether the UE triggered SR because of SL data being available in the SL buffer, or because of UL data being available in the UL buffer. This may have implications on how quickly the eNB can provide a SL grant.
Observation 4
According to legacy LTE logical channel prioritization, the UL BSR is prioritized over the sidelink BSR, which might increase the latency for the UE to promptly provide the SL BSR to the eNB.
Observation 5
Without SL configured grant confirmation, the gNB is not aware of whether the activation/release command for SL configured grant was correctly received or not by the UE. This may imply higher latency, signalling overhead and interference when the UE misses the activation/release command.


Based on the discussion in section 2 we propose the following:

Proposal 1
RAN2 studies how to improve the latency of SL grant provisioning compared with LTE.
Proposal 2
RAN2 considers SR-dedicated resources to be used by the UE when there are SL data available in the buffer.
Proposal 3
RAN2 studies the need of multiple SR-dedicated resources for different SL logical channels.
Proposal 4
RAN2 considers indicating to the network during random access that the UE has data to be transmitted in the SL buffer, e.g. by using dedicated PRACH resources or in msg3.
Proposal 5
The prioritization of SL BSR may be reconsidered to reduce the latency of gNB performed sidelink scheduling, e.g. when the SL BSR contains data of high priority.
Proposal 6
RAN2 considers to introduce a sidelink confirmation upon activation/release of a configured grant.
Proposal 7
Agree the Text Proposal for TR 38.885 in the Annex.
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5 Annex – Text Proposal for TR 38.885

5.1.4
L2/L3 protocols
For SL operations when the UE is in connected mode, the following topics are considered in the study:

· Configuration of SR-dedicated resources to be used when there are SL data available in the UE buffer.

· Configuration of PRACH-dedicated resources to be used during random access when there are SL data available in the UE buffer.

· Msg-3 content when there are SL data available in the UE buffer.

· Prioritization of SL-BSR when there are SL data of high priority available in the UE buffer.
· Sidelink confirmation upon activation/release of a configured SL grant.
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