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1. Introduction
In RAN1#84 meeting, SL resource allocation in SPS manner was discussed and enhancing SPS techniques supporting multiple SPS configuration and dynamic trigger/release operation were agreed in RAN1#84bis as follows [1]:
· For SPS of V2V traffic for mode-1 SPS on PC5:

· 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

In RAN2#93bis meeting, RAN 2 also discussed the dynamic variation for CAM messages in terms of size, periodicity and timing [2]. In order to support UL/SL SPS with variations of periodicity and size, the multiple SPS configurations running in parallel and the dynamic SPS configuration are needed for flexible resource allocations. 

In this contribution, the UE reporting details for SL SPS transmissions is discussed.
2. Discussion
There is a requirement that the E-UTRA(N) shall be capable of transferring periodic broadcast messages between two UEs supporting V2X Services with variable message payloads of 50-300 bytes, not including security-related message component (See CPR-019 in [3]). For many V2V data services, the message sizes are small and the inter-arrival time of transmission is fairly constant (for example, the CAM messages are periodic with frequency of 1-10 Hz). The control signaling overhead (PSCCH) can be significant in order to support a large number of vehicles. So, it is important to allocate the resources at once and let the vehicle use these resources instead of re-allocating the resources periodically. To support this efficiently, semi-persistent scheduling support is desirable for V2X communication. 
Although the V2V traffic is approximately periodic for relatively long intervals or in proximity of certain events, it is necessary to take into account the possible deviations when designing semi-persistent transmissions in the LTE V2X framework.
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  Figure 1 shows an example transmission of a V2V message from a UE. The messages typically contain a basic message of a fixed size regarding vehicle status while the additional messages are transmitted occasionally from upper layers which can contain information such as security [4]. 
Figure 1: V2V message variation in periodicity and RB size
Multiple SL SPS configurations can be used to handle the periodicity variation for the basic message transmission. In this case, only switching between multiple SL SPS configurations is needed and only 1 SL SPS configuration needs to be active at a given time (More details are in our companion document [5, 6]). The additional messages may either be configured using SPS with a different periodicity, if possible, or may be dynamically scheduled by the eNB. In this case, multiple SPS configurations for SL are actively running at a given time. In addition, the reporting of information to eNB from UE can also be supported via SPS or PUCCH, which can be simultaneously active. 
The UE can provide information for the eNB to determine the configuration. The eNB can determine the multiple SL SPS configurations based on the UE reporting of geo-information, traffic types, speed etc. The UE reporting can be done by transmission of a CAM message on the PUSCH, for example, using UL SPS [6].

Proposal 1: The UE provides periodic reports to the eNB by configuring a reporting SPS on the UL. 
Proposal 2: Based on the UE reports, the eNB may configure the UE with one or more SPS transmissions for SL.
SPS Configuration change: 

The UE may request a change in SPS configuration for SL. 
One option is via a scheduling request (SR) on the PUCCH, for example. Currently, the SR has only 1 bit for indicating the SPS request. SR currently uses a simple ON-OFF keying scheme, where the UE transmits a SR with BSPK modulation symbol d(0)= +1 to request a PUSCH resource and transmitting nothing if it does not request to be scheduled. If there are multiple SPS configurations, for example, up to a maximum of 4 configurations, two bits could be used in the SR to indicate the configuration. In this case, an ON-OFF keying scheme can still be used, but with QPSK modulation symbols instead of BPSK, with each configuration indicated by one of the 4 constellation points of QPSK modulation, to request a PUSCH resource and transmitting nothing if it does not request to be scheduled. Table 1 shows an example of the SR using QPSK modulation, assuming maximum of 4 SPS configurations are available. The SR/PUCCH approach will have smaller latency if the configuration is selected by the UE.

TABLE 1
	Modulation bits
	Scheduling Request

	00
	Request SPS configuration 0

	01
	Request SPS configuration 1

	10
	Request SPS configuration 2

	11
	Request SPS configuration 3


Another alternative is to request a SPS configuration change via UL SPS, which can include the basic traffic information such as message type of V2X, UE speed (or releated RB size and periodicity). If eNB determines a traffic change in reporting UL SPS, the SL SPS configuration can be updated for variation of CAM messages. It is advantageous to support both UL SPS and SL SPS simultaneously in a UE. 
Proposal 3: The scheduling request on the UL can be enhanced to request one of multiple SPS configurations. Alternatively, the eNB provides the SPS configuration based on the reporting UL SPS. 
Release condition: 
RAN 2 has a mechanism for the case where SPS is released when there is no data to transmit. If the UE has no data to transmit, then the UE skips SPS transmission and increase counter. If the number of counter is equal to the pre-determined threshold, then SPS is released and the UE can notify the release to the eNB.  Hence, in our opinion, there is no need to indicate to the eNB that it does not intend to transmit data before a transmission associated to an SPS configuration
Proposal 4: Reject the working assumption for indicating no data transmission. Adopt existing RAN 2 mechanism for implicit release.
More details on our SPS proposal can be found in our companion contributions [5, 6].
3. Conclusion
The following proposals are made for UL reporting for SL SPS transmissions:

Proposal 1: The UE provides periodic reports to the eNB by configuring a reporting SPS on the UL. 
Proposal 2: Based on the UE reports, the eNB may configure the UE with one or more SPS transmissions for SL.
Proposal 3: The scheduling request on the UL can be enhanced to request one of multiple SPS configurations. Alternatively, the eNB provides the SPS configuration based on the reporting UL SPS. 
Proposal 4: Reject the working assumption for indicating no data transmission. Adopt existing RAN 2 mechanism for implicit release for no data transmission.
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