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Introduction
Based on the last RAN2#94 meeting, the following agreements were reached [1]:
	UL SPS 
· For V2V WI and V2X, Multiple SPS configuration with different configuration parameters can be configured by eNB.   Which SPS configuration is being activated/deactivate can be signalled.  Details of control signalling are left to RAN1.  For V2V, it is FFS whether we allow multiple configurations to be active at the same time.  
· For V2X, we will capture the two options are possible, one active SPS at a time (as per LTE) and multiple SPS active at a time (SPS configuration and UE assistance information may be linked to one or more radio bearers).
· For V2V WI and V2X, UE assistance at least on periodicity and/or timing can be provided to eNB.  UE assistance can be configured by eNB.  UL SPS configuration is decided by eNB.  Triggering of UE assistance can be discussed as part of stage 3 discussions.  


In this paper, we will analyze whether single or multiple SPS can be active at the same time, signaling mechanisms to carry the UE assistant information and whether SPS configuration is linked to logical channel.
Discussion 
A typical scenario for a Vehicle UE
In this section, we will ananyse a typical scenario for an emergency Vehicle UE (such as ambulance) on the way. It periodically checks if its location, speed or direction change is larger than a predefined threshold. If any of the above parameters satisfies the checking criteria, a message (CAM) is broadcasted containing the car's current status information. According to the analysis in the paper [2], assuming that the speed of the vehicle is 60km/h and T_CheckCamGen is 100 ms, the transmission interval of CAM message with data elements is nearly 300ms. However, besides the data elements, the certificate shall be attached if the time elapsed since the last generation of the certificate is equal to or larger than 1000 ms. Morever, if an emergency occurs during the driving, the ambulance may also need to send DENM messages at the same time, the size of the DENM message is (40+n) bytes, and the typical transmission frequency is fixed as 100ms. In a sum, there are at least three types of V2X message with different transmission intervals for the emergency vehicle UE which are listed as below table.
Table1 Example V2X message transmission requirement for emergency vehicle UE
	
	Typical transmission interval
	Typical size

	CAM without certificate
	300ms
	121 ~ 320 Bytes

	CAM with certificate
	1200ms
	230 ~ 429 Bytes

	DENM
	100ms
	(40+n) bytes


As we can see, the vehicle UE might need to be engaged in multiple different type V2X message transmission, which require different periodicity and packet sizes. In order to support this scenario, it is necessary to allow multiple SPS configuration to be activated at the same time.
Proposal 1: Multiple SPS configuration to be activated at the same time shall be supported.
SPS signalling procedure using UE assistance information
In this section, we will discuss possible signalling procedure for the SPS resource allocation. Suppose the vehicle UE’s location, speed, direction changes greatly and the periodicity of the V2X message is changed as well, the UE may send the UE assistance information, such as periodicity and/or timing, to eNB so that the eNB may update the SPS resource configuration. Figure 1 presents a typical SPS signalling procedure. The detailed steps are described as follows:


Figure 1 SPS configuration for V2X transmission
Step1：The eNB indicates that the UE can report UE assistance for SPS configuration.
Step2:  The eNB configures multiple SPS configurations with different SPS periodicity. For example, it can configure three possible SPS periodicity listed in table 1 or it can configure all the possible SPS periodicities used for V2X..
Step3: The UE reports UE assistance information to indicate the expected SPS periodicity and/or timing. For example, based on the generation timing of CAM, the UE may request activating two SPS configurations for CAM via UE assistance information.
Or If the UE finds the DENM message arrived, it can report UE assistance information to request activating a new SPS configuration with 100ms periodicity.
Step4:  The eNB can activate the SPS configuration with the requested periodicity and align the SPS timing based on the UE assistance information reported in step3.
Step5:  If the UE finds the generation timing or periodicity of CAM changed, it will also report UE assistance information to request changing SPS timing or periodicity.
Step6:  The eNB can update the SPS timing or periodicity of the corresponding SPS configuration.
In above procedure, the UE assistant information can be used to request activating a new SPS configuration or updating an activated SPS configuration. There are two signaling mechanisms to carry the UE assistant information as below. 
· The UE can send UE assistant information by MAC CE. 
A new MAC CE could be designed to carry UE assistant information. Or the SL BSR could be enhanced to carry UE assistant information.
· The UE can send UE assistant information by RRC signaling. 
Legacy RRC message such as UEAssistanceInformation message could be used to carry UE assistant information. 
Compared with MAC CE, the RRC signaling is more reliable since its transmission support the ARQ feedback. However, the latency for MAC CE transmission is much lower than that of RRC signaling. During this delay, the UE may adopt dyanamic scheduling to request resource allocation when the SPS resource is not available. Compared to transmission reliability, we think lower latency is more important. So MAC CE is more appropriate to carry UE assistant information.
Proposal 2: The UE should send UE assistant information by MAC CE.

Proposal 3: The UE can adopt dyanamic scheduling to request resource allocation when the SPS resource is not aligned with its packet’s periodicity and timing requirement. 
Relationship between logical channels and SPS configuration
Based on the LS of S2-163081 and TR23.785, 3GPP SA2 discussed support of QoS for Uu based V2X with the following conclusions:
	· For Uu based V2X message: 
· 1 GBR QCI and 1 Non-GBR QCI are defined for V2X service.
· QCI is representing Priority Level, Packet Delay Budget and Packet Error Loss Rate as it’s for EPS bearer.
· Details of current SA2 agreements for the QoS parameters are described in clause 6.7 TR23.785.   
However, SA2 discussed further modifications to the Priority Level values assigned for the new V2X QCI values (proposed in S2-162662, which is not agreed yet pending RAN2 feedback ) to reflect the guidance of SA1.  SA2 agreed to seek RAN2 feedback concerning these proposed QCI Priority Level modifications (i.e. whether two QCI values with different Packet Delay Budgets can be assigned the same Priority Level).
Table 6.7.1-1: QCI characteristics for V2X messages(TR23.785)
	QCI
	Resource Type
	Priority Level
	Packet Delay Budget
	Packet Error Loss Rate
	Example Services

	75
	GBR
	1.8
	50 ms
	10-2
	V2X messages 

	79
	Non-GBR
	5.8
	50 ms
	10-2
	V2X messages 





This means that at least two logical channels with different priority levels can be configured for V2X messages. If different types of V2X messages with different periodicity or timing map to different logical channels, then different SPS configuration can be linked to different logical channels, which can make the scheduler simple since it could know which SPS resources can be used when it assembles the data packets for a logical channel. 
On the other hand, if different types of V2X messages with different periodicity or timing map to different logical channels, the UE AS layer can esaily distinguish which type of message arrives and determines the desired periodicity and/or timing for each type of V2X message with different logical channels. Furthermore, if the UE wants to request activating a new SPS configuration, the UE assistant information should include expected periodicity and timing. If the UE wants to change the periodicity or timing of an activated SPS configuration, the UE assistant information should also indicate that the expected periodicity or timing is used for which logical channel identity, then the eNB can update the appropriate SPS configuration. Based on the analysis above, we think it is beneficial that SPS configuration and UE assistance information are linked to logical channels.
Observation1: It is beneficial that SPS configuration and UE assistance information are linked to logical channels.
If different types of V2X messages with different transmission intervals or timing map to the same logical channel, only the application layer can distinguish different types of V2V messages. Assuming that the application layer can  provide the suggestion such as respected periodicity for V2X message to the AS layer based on internal information, then the AS layer can identify the periodicity or timing of different V2X messages and allocate appropriate SPS resource to them. 
However, if neither different types of V2X messages with different transmission intervals or timing can map to different logical channels nor application layer can provide the suggestion such as respected periodicity for V2X message to the AS layer, it is difficult for the AS layer to distinguish which type of message arrives and determine respected periodicity for each type of V2X message. In our view, we suggest asking SA2 to see whether V2X messages with different transmission intervals or timing can map to different logical channels or whether application layer can provide the suggestion such as respected periodicity for V2X message to the AS layer, and then RAN2 can discuss whether the SPS configuration can be linked to logical channel.
Proposal4: We suggest asking SA2 to see whether V2X messages with different transmission intervals or timing can map to different logical channels or whether application layer can provide the suggestion such as respected periodicity for V2X message to the AS layer, and then RAN2 can discuss whether the SPS configuration can be linked to logical channel.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]In generally, since V2X (V2V or V2I) messages such as CAM and DENM are application level messages, their characteristics of message generation will not be affected by Uu or PC5 transport.  So the SPS mechanism for Uu and PC5 is similar. 
Conclusion 
In this paper, we analyse whether single or multiple SPS can be active at the same time, signaling mechanisms to carry the UE assistant information and whether SPS configuration is linked to logical channel.
Observation1: It is beneficial that SPS configuration and UE assistance information are linked to logical channels.
Proposal 1: Multiple SPS configuration to be activated at the same time shall be supported.
Proposal 2: The UE should send UE assistant information by MAC CE.
Proposal 3: The UE can adopt dyanamic scheduling to request resource allocation when the SPS resource is not aligned with its packet’s periodicity and timing requirement. 
Proposal4: We suggest asking SA2 to see whether V2X messages with different transmission intervals or timing can map to different logical channels or whether application layer can provide the suggestion such as respected periodicity for V2X message to the AS layer, and then RAN2 can discuss whether the SPS configuration can be linked to logical channel.
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