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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 also discussed 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. 
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. On the perspectives of UL latency reduction, it is beneficial to allow UEs to skip (most) dynamic and configured uplink grants if no data is available for transmission. By preventing frequent UL grants, allowing skipping UL grants may decrease UL interference and improve UE battery efficiency. Also, UL access latency could be reduced since the UE can skip the SR-to-grant period when configured with this UL SPS.
Skipping mechanisms need to be carefully considered when the grant interval for transmission is shortened. Specifically, for satisfying the latency requirements of eV2X [4], shorter SPS periodicity should be considered in Rel-15 eV2X (e.g., smaller than 10 ms end-to-end latency). Given this observation, shortening SPS periodicities seems crucial to V2V UEs being able to meet services that satisfy higher reliability and shorter latency. 
[Proposal 1.] Shorter SPS periodicity (e.g., smaller than 10 ms) should be defined for achieving Rel-15 V2X latency requirements.
In this context, sidelink SPS grants are possible to be abused due to the shortened SPS periodicities. In current specification, however, there is no additional UE reporting after UEs using mode 3 obtain sidelink SPS grants by the RRC signaling, i.e., UEAssistanceInformation until sidelink SPS grants are explicitly released by PDCCH (DCI format 5A).

The sidelink grant acquisition procedures for UEs using mode 3 are explained below. (Referred by TS 36.321 [5].)
	Sidelink grants are selected as follows for V2X sidelink communication:

-
 if the MAC entity is configured to receive a sidelink grant dynamically on the PDCCH and data is available in STCH, the MAC entity shall: (mode 3 Dynamically Scheduled UE)
-
use the received sidelink grant to determine the number of HARQ retransmissions and the set of subframes in which transmission of SCI and SL-SCH occur according to subclause 14.2.1 and 14.1.1.4A of [3];

-
consider the received sidelink grant to be a configured sidelink grant;

-
 if the MAC entity is configured by upper layers to receive a sidelink grant on the PDCCH addressed to SL Semi-Persistent Scheduling V-RNTI, the MAC entity shall for each SL SPS configuration: (mode 3 SPS UE)
-
if PDCCH contents indicate SPS activation:

-
use the received sidelink grant to determine the number of HARQ retransmissions and the set of subframes in which transmission of SCI and SL-SCH occur according to subclause 14.2.1 and 14.1.1.4A of [3];

-
consider the received sidelink grant to be a configured sidelink grant;

-
if PDCCH contents indicate SPS release:
· clear the corresponding configured sidelink grant;


We think the SPS procedure of uplink and sidelink are currently different due to the unicasting nature of uplink transmission to dedicated eNB and the broadcasting nature of sidelink (PC5) transmission. For enhancements of LTE- V2X, more various services not only broadcasting safety messages but also unicast transmission for a dedicated (V-)UE need to be supported. On the perspectives of sidelink latency reduction, it is beneficial to allow UEs using mode 3 to skip configured SPS sidelink grants rather than instantaneously releasing if no data is available for transmission. We think the benefits of skipping and reconfiguring SPS resources of UEs using mode 3 are 1) latency reduction in waiting interval to re-acquire sidelink SPS grant, and 2) reducing SL interferences in congested areas. Therefore, we need to consider the functionalities for skipping sidelink grants with shorter SPS periodicity and the way for shared resource pool usage mode 3 and mode 4 UEs with respect to V2X latency reduction.
[Observation 1.] In terms of LTE latency reduction with UL-SPS grant skipping, SL-SPS grant skipping need to be considered to achieve V2X latency reduction including further V2V unicast scenarios.
[Proposal 2.] RAN2 is kindly asked to discuss SL-SPS grant skipping in PC5 SPS operation.
We also expect SL-SPS grant skipping to have some benefits to support various enhanced V2X scenarios as below.
· Let a V-UE be supposed to perform sidelink transmission for periodic messages (e.g., CAM, DENM) with eNB-scheduled resources with multiple SPS configurations. The V-UE wants to reach the next intersection to broadcast these messages. At the same time, another vehicle assisted by autonomous driving tries to change the lane in front of the SPS V-UE. In this case, the vehicle who wants to perform changing the lane cannot help but receiving SPS messages as interferences or experiencing resource collisions. We think that proximity-based V2V (PC5) services can be vulnerable by neighbored interferers even though a V-UE has fewer issues about battery lifetime unlike a mobile device. Thus SL-SPS grant skipping may be needed as a solution.
· Within the various V2X services, data packets can be generated not only periodically but also dynamically. For example, early event-termination of safety message propagation or abrupt decreasing of data packets makes advantages of using SL SPS without skipping weaker. In these cases, inevitably occurred SPS activation/release has to be frequent, and it may not be helpful to satisfy V2X latency requirements. In addition, when it comes to V2X resource pool sharing, releasing SL SPS grants provides new transmission opportunities for UEs using mode 4. It is obvious that maintaining previous grants with SPS skipping can guarantee the eV2X requirements of UEs using mode 3.
· We also think some benefits can be obtained by resource pool sharing between mode 3 UEs and mode 4 UEs in terms of spectral efficiency and flexibility of resource usage. All resource pools allowed for mode 3 UEs and mode 4 UEs need to be jointly considered for optimized resource assignment. In this context, for example in Figure 1, skipped sidelink SPS resources can be reconsidered as reusable transmission opportunities for UEs using mode 4. We may need to study how to utilize network resources in the most efficient ways since V2X requirements should be met in such a worst case (e.g., the severe traffic congestion). 
· 
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· Figure 1. An example for sharing skipped SPS resources available for UEs using mode 4

[Observation 2.] SL-SPS grant skipping has some benefits to support various enhanced V2X services.
3. Conclusion
[Observation 1.] In terms of LTE latency reduction with UL-SPS grant skipping, SL-SPS grant skipping need to be considered to achieve V2X latency reduction including further V2V unicast scenarios.
[Observation 2.] SL-SPS grant skipping has some benefits to support various enhanced V2X services.
Based on the above observations, we propose the following:
[Proposal 1.] Shorter SPS periodicity (e.g., smaller than 10 ms) should be defined for achieving Rel-15 V2X latency requirements.
[Proposal 2.] RAN2 is kindly asked to discuss SL-SPS grant skipping in PC5 SPS operation.
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