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1 Introduction

In previous discussion on V2X SPS enhancements, some conclusions were made in both RAN1 and RAN2. In this contribution, we try to discuss the detail of SPS enhancements and provide our proposals.
2 Discussion 
2.1 Previous Conclusions
In previous RAN2 meeting, some agreements about V2X SPS enhancements including Uu UL and PC5 Mode-1 have been made as follows:
Agreements:

· Observation: CAM message generation can be dynamic in terms of size, periodicity and timing. Such changes will result in misalignment between SPS timing and CAM timing. There may be some regularity in size and periodicity between different triggers. 
· SPS can be beneficial for some cases and SPS can be configured. FFS if UE assistance is necessary. 
· At least the following SPS periodicities should be included 100 and 1s can be included.
· FFS if SPS enhancements are necessary.
In addition to the above agreements, RAN1 has also made some conclusions as follows for PC-5 Mode-1 SPS in last WG meeting,

· The eNB may configure multiple SPS configurations for a given UE

· At least SPS-configuration-specific MCS (if MCS is part of the SPS-configuration) and SPS-configuration-specific periodicity can be configured

· FFS if/which other SPS parameters can differ across the SPS-configurations
· The eNB can dynamically trigger/release the different SPS-configurations by use of (E)PDCCH

· Details of the trigger/release are FFS
· Working assumption: The UE can indicate to the eNB that it does not intend to transmit data before a transmission associated to an SPS configuration

· FFS any details of the signaling protocol
· FFS whether eNB acknowledgment of the UE indication is needed
Based on the progress in last meeting in both RAN1 and RAN2, we consider the key procedure of SPS enhancements for PC-5 Mode-1 is quite clear; with regard to Uu UL, similar procedure could be used.

2.2 SPS Enhancements for V2X Uu UL
As indicated in previous section, RAN1 has made an agreement that “The eNB may configure multiple SPS configurations for a given UE”, which means the multiple SPS configurations have been supported for Mode-1. Considering all services and use cases supported by Uu and PC5 are very similar, except those ones specially mentioned for other cases, e.g. V2I/V2P/V2N, and all kinds of messages, e.g. CAM, BSM and DEMN, need to be supported by both Uu and PC5. Therefore, 

Proposal 1: The multiple SPS configurations should also be supported for V2X Uu UL.
With regard to the details of the configurations, RAN1 has agreed that SPS related MCS and periodicity will be configured, and the corresponding configurations will be “dynamically triggered/released by use of (E)PDCCH”. In our understanding, different SPS related MCS and periodicity will also be configured for different services/messages/use cases, therefore, we assume the agreements on this part could also applies for Uu UL. With regarding to the signaling, it was clearly described by RAN1 that the dynamical triggering and releasing will be performed by (E)PDCCH, however, the multiple SPS configurations should be indicated by eNB RRC signaling as usual. Therefore, 

Proposal 2: The SPS configurations will be configured by eNB via RRC signaling.

2.3 UE assistance

Based on previous discussion, the multiple SPS configurations will firstly be indicated to the UE by serving eNB, and the corresponding configuration including SPS specific MCS and/or SPS periodicity will be triggered/released by (E)PDCCH based on the message the UE intends to perform in some use case. Therefore, message information related to the use case needs to be reported to the UE for the UE intention. Only with this UE assistance, the eNB can understand which configuration needs to be triggered or released.
Here, the QoS related information will be discussed and determined by SA2, therefore, the message information may needs to be mapped to the QoS defined for V2X services, since different QoS requirements may require eNB triggerring different configuration.
Furthermore, with the UE reporting on message related information, the eNB could well coordinate the SPS resource allocation and packet arrival interval as indicated in Figure 1.
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Figure 1. Coordination between resource allocation and packet arrival interval
Proposal 3: Service/message related information needs to be reported to the UE for the UE intention for eNB triggering and releasing.
2.4 SPS Procedure
For UE supporting multiple SPS configurations, the eNB will provide multiple SPS configurations for the UE at the beginning via RRC signaling. When the UE has one kind of message arrived for some use case and needs to start transmitting the message, it needs to report the message related information to the serving eNB. The eNB will send the transmission grant based on the report for indicating the specific configuration and resources. After receiving the grant, the UE will initialize the corresponding SPS configuration and transmit the data via the radio resources allocated as indicated in Figure 2.
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Figure 2. Signaling Procedure for Uu UL/Mode-1
When there is another service triggered while the previous service is on-going, if the UE is in mode-1, it will indicate it to the serving eNB, and waiting for the new transmission grant for the new service; and if the UE is in mode-2, it will choose another SPS configuration and select the resources on its own. In both cases, the previous SPS session will still need to continue if necessary. Therefore,

Proposal 4: UE could support multiple SPS session running at the same time. 
3 Conclusions:

In this contribution, we discuss the service pattern for V2X and following proposal is provided:
Proposal 1: The multiple SPS configurations should also be supported for V2X Uu UL.
Proposal 2: The SPS configurations will be configured by eNB via RRC signaling.

Proposal 3: Service/message related information needs to be reported to the UE for the UE intention for eNB triggering and releasing.
Proposal 4: UE could support multiple SPS session running at the same time. 
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