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1 Introduction

In previous discussion on V2V SPS enhancements, some conclusions have been drawn as follows. 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 V2V/V2X SPS enhancements for both Uu UL and sidelink have been made as follows:
Multiple SPS

· Multiple SPS can be activated simultaneously

· UE assistance triggers are left to UE implementation. The network should be able to configure UE assistance information.  

· The UE assistant information includes a set of preferred expected SPS interval, timing offset with respect subframe0 of the SFN0 (frame and subframe number). FFS if per logical channel.  

UE assistance:

· The UE Assistance Information is allowed to be reported if change in estimated periodicity of packet arrival occurs

· The UE Assistance Information is allowed to be reported if change in estimated offset of packet arrival occurs

· The UE assistance information is configured by the eNB

· The UE Assistance Info can be reported both in case SPS is configured or not

· UE Assistance Info per SPS existing or suggested configuration(s).  Details of configurations are FFS.  

· UE Assistance information reporting is configured by the eNB at least for PC5 V2X.

· Additional Content of UE 

· If configured by the eNB, SPS index of the SPS configuration

2.2 Multiple SPS Configurations
As agreed in previous meeting, “Multiple SPS configuration with different configuration parameters can be configured by eNB and can be activated simultaneously”, and RAN1 has also 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 April. On the other hand, the SPS configurations in LTE are provided via RRC singling, i.e. SPS-Config, Therefore, 

Proposal 1: The multiple SPS configurations should be provided via SPS-Config, while at least SPS related MCS and periodicity need to be configured.
In previous meeting, companies are discussing which service related characteristics should be associated to SPS configuration, PPPP or LCID. In our understanding, both PPPP and LCID could be associated to one SPS configuration. From service perspective, it seems more appropriate to have an association between PPPP and SPS configuration. However, since there might be different types of packets with the same PPPP, therefore, it’s difficult for UE to identify the packets to be sent with the specific configuration. On the other hand, since LCID is used to identify the traffic characteristics, having association between LCID and each SPS configuration is more reasonable.
Proposal 2: there should be an association between SPS configurations and LCIDs
2.3 UE assistance

After the multiple SPS configurations are provided to the V2V UE, the specific configuration which accommodates to the service message initialized by the UE needs to be activated when needed. However, unlike the case for VoLTE SPS, eNB could not well understand the characteristics of the UE initialized message if there is no UE assistance information. In previous meeting, it was agreed that UE needs to provide UE assistance at least about periodicity and/or timing to the eNB.
Based on the email discussion before the meeting, there are two ways to report the UE assistance information: one is reporting the information via MAC CE, while the other is via RRC. No matter only periodicity and/or timing offset or more information needs to be reported, the logical channel ID (LCID) which identifies the messages requiring similar kinds of QoS needs to be contained in the reporting. Only based on the LCID, the eNB could understand the specific configuration is for which message type especially when it is possible that multiple kinds of message could be activated even simultaneously. With considering this, the MAC CE reporting which could easily contain the LCID is a preferable solution. 
Furthermore, since the latency requirements for some V2V message delivering is quite sensitive, especially when the periodicity of the message is changing, reporting based on MAC CE would be much faster than based on RRC.

According to the UE reporting assistance information by MAC CE about message arrival or periodicity changing, 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: UE assistance information is reported via MAC CE, which the LCID needs to be reused together with assistance information, e.g. periodicity and/or timing offset.
2.4 SPS Activation
Based on previous RAN1 agreements in April, the SPS configurations will be “dynamically triggered/released by use of (E)PDCCH”. As analyzed by pervious contribution on the nature of CAM message [2], the periodicity would change at least semi-dynamically based on velocity, trajectory and acceleration, therefore, the SPS reconfiguration should be smart enough to meet the message delivery latency while the periodicity has changed. 
Proposal 4: One indication, i.e. (E)PDCCH, could be used to release the existing SPS configuration and activate the new SPS configuration.
2.5 SPS Deactivation
Also based on previous RAN1 agreements, the SPS configurations need to be released by (E)PDCCH if it is not needed. Therefore, the eNB could either release the configuration based on implementation or based on UE reporting. In the releasing message, the eNB needs to indicate which SPS configuration needs to be released especially when multiple configurations are activated at the same time.
Proposal 5: The eNB could either release the configuration based on implementation or based on UE reporting.

Proposal 6: The eNB needs to indicate to the UE which SPS configuration would be released via physical control channel, e.g. (E)PDCCH.

3 Conclusions:

In this contribution, we discuss the details of SPS configurations and following proposal is provided:
Proposal 1: The multiple SPS configurations should be provided via SPS-Config, while at least SPS related MCS and periodicity need to be configured.

Proposal 2: there should be an association between SPS configurations and LCIDs
Proposal 3: UE assistance information is reported via MAC CE, which the LCID needs to be reused together with assistance information, e.g. periodicity and/or timing offset.
Proposal 4: One indication, i.e. (E)PDCCH, could be used to release the existing SPS configuration and activate the new SPS configuration.
Proposal 5: The eNB could either release the configuration based on implementation or based on UE reporting.

Proposal 6: The eNB needs to indicate to the UE which SPS configuration would be released via physical control channel, e.g. (E)PDCCH.
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