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1. Introduction
In 3GPP TSG RAN Meeting #75, the WI on 3GPP V2X phase 2 was endorsed with following objectives related to RAN2[1]:
1. Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]

a) Carrier aggregation (up to 8 PC5 carriers);

b) 64QAM;

c) Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;
d) Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;

Furthermore, at RAN2 #97 ~ #100 meeting, it was discussed the necessity to improve/modify sidelink SPS procedures. Enhancement of sidelink SPS has been in the email discussion [2]. The discussion of this contribution will focus on the SPS enhancements related to c) Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission and d) Radio resource pool sharing between UEs using mode 3 and UEs using mode 4. Comparing with previous version, this contribution has been revised to discuss MAC CE format for both V2X Uu SPS confirmation and V2X sidelink SPS confirmation and the triggering operation for V2X sidelink SPS confirmation.
2. Discussion
In the 3GPP Release 14 LTE systems, the work item “Study on latency reduction techniques for LTE [3]” was issued to capture the multiple components contributing to the total end to end latency for connected UEs. The SPS confirmation was also designed for uplink in this tendency (i.e., latency reduction) even though the SPS confirmation of legacyLTE Uu only support single SPS configuration.

[Observation 1.] In the legacy LTE Uu, the SPS confirmation for supporting single SPS configuration was designed by the work item on latency reduction.
On the sequential discussion of above observations, activating/releasing sidelink SPS via DCI format 5A does not contain any eNB checking information to infer a sidelink SPS was rightly activated or deactivated. Assuming the additional sidelink SPS grant skipping functionality, it is important to make sure that all SPS commands for activation/release status are received with higher reliability. Higher reliability can be achieved by eNB repetitively sending sidelink SPS commands, but in this case, cellular resources are inevitably wasted. For instance, if the sidelink SPS is not successfully released due to the incorrect UE decoding DCI format 5A, the eNB may misunderstand the UE being rightly released and perform scheduling using those resources. Then, the UE has to experience a persistent collision issue.

[Observation 2.] SPS confirmation can be helpful to eNB for SPS activation/release in PC5 sidelink, thus it is possible to avoid wasting cellular resources and interferences both for PC5 and Uu.

[Proposal 1.] Sidelink SPS confirmation needs to be considered.
As we mentioned in Observation 1, LTE legacy SPS confirmation in MAC Control Elements (MAC CE) contains fixed zero-bit information so that single SPS configuration can be supported without an indicator for multiple SPS configurations. It is obviously insufficient to support 8 SPS configurations for both PC5 or Uu interfaces. In general, other companies [4] [5][6] also highlight ambiguity issues for reusing the legacy SPS confirmation mechanism to support enhanced V2X. 

Moreover, even in MAC specification [7], the behavior the UE should follow in such case is left undefined, i.e.,

· In the event of a resource conflict between multiple UL SPS configurations configured with Uplink Semi-Persistent Scheduling V-RNTI, the UE behavior is undefined.

[Observation 3.] There are some ambiguity issues since the legacy SPS confirmation in MAC CE has fixed zero-bit size and supports only one Uu SPS configuration.
In such cases, we can consider two possible options for Uu SPS confirmation MAC CE; one is to keep legacy SPS confirmation MAC CE, another is to enhance SPS confirmation to support 8 SPS configurations for V2X Uu. 

In addition, we can consider to reuse the V2X Uu SPS confirmation MAC CE for V2X sidelink SPS confirmation.

[Proposal 2.] RAN2 needs to confirm legacy Uu SPS confirmation for V2X Uu with 8 SPS configurations or consider enhanced SPS confirmation to indicate multiple SPS configurations.

[Proposal 3.] RAN2 needs to consider whether V2X sidelink and V2X Uu should use the same MAC CE format for SPS confirmations.
Without the SPS confirmation, eNB may not recognize the status of an empty UL grant whether it is a sign for skipping or releasing UL grant. So, if PDCCH contents indicate SPS release, UE MAC [7] checks skipUplinkTxSPS configuration and triggers an SPS confirmation. Then, we’d like to discuss how sidelink SPS confirmation is configured and triggered. Basically, sidelink data transmission is not headed for eNB.  It means that eNB cannot monitor the status of a sidelink grant after SPS configuration has been done. One solution for triggering sidelink SPS confirmation is that eNB configures SPS grants and SPS confirmation (e.g., offset and periodicity) via RRC if some conditions are met (e.g., for shorter SPS periodicities, for support of skipping sidelink grant, or for efficient V2X resource pool usages). Another solution would follow legacy Uu, which means the sidelink SPS confirmation is triggered by sidelink SPS release. However, RAN2 needs to carefully discuss the purpose of sidelink SPS release; eNB desires to use the sidelink SPS resources for other purpose or to monitor the usage of sidelink SPS resources via SPS release signaling.

[Observation 4.] Basically, sidelink data transmission is not headed for eNB. It means that eNB cannot monitor the status of a sidelink grant after SPS configuration has been done.
[Proposal 3.] RAN2 needs to consider sidelink SPS confirmation trigger as below:
(Alternative 1.) eNB configures sidelink SPS grants and sidelink SPS confirmation (e.g., offset and periodicity) via RRC if some conditions are met (e.g., for shorter SPS periodicities or for support of skipping sidelink grant).
(Alternative 2.) Following legacy Uu, sidelink SPS confirmation is triggered by sidelink SPS release.
3. Conclusion
In section 2 we made the observations as follows:
[Observation 1.] In the legacy LTE Uu, the SPS confirmation for supporting single SPS configuration was designed by the work item on latency reduction.
[Observation 2.] SPS confirmation can be helpful to eNB for SPS activation/release in PC5 sidelink, thus it is possible to avoid wasting cellular resources and interferences both for PC5 and Uu.

[Observation 3.] There are some ambiguity issues since the legacy SPS confirmation in MAC CE has fixed zero-bit size and supports only one Uu SPS configuration.
[Observation 4.] Basically, sidelink data transmission is not headed for eNB. It means that eNB cannot monitor the status of a sidelink grant after SPS configuration has been done.
Based on the above observations, we propose the following:
[Proposal 1.] Sidelink SPS confirmation needs to be considered.
[Proposal 2.] RAN2 needs to confirm legacy Uu SPS confirmation for V2X Uu with 8 SPS configurations or consider enhanced SPS confirmation to indicate multiple SPS configurations.

[Proposal 3.] RAN2 needs to consider whether V2X sidelink and V2X Uu should use the same MAC CE format for SPS confirmations.
[Proposal 4.] RAN2 needs to consider sidelink SPS confirmation trigger as below:
(Alternative 1.) eNB configures sidelink SPS grants and sidelink SPS confirmation (e.g., offset and periodicity) via RRC if some conditions are met (e.g., for shorter SPS periodicities or for support of skipping sidelink grant).
(Alternative 2.) Following legacy Uu, sidelink SPS confirmation is triggered by sidelink SPS release.
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