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1 Introduction
In RAN2#94, usage of SPS for PC5-based V2V was discussed and the following agreements were made [1]:
	Agreements related to V2V WI from discussions/agreements in 8.11.1 

· Multiple SPS configuration with different configuration parameters can be configured by eNB.   Which SPS configuration is being activated/deactivated can be signalled.  Details of control signalling are left to RAN1.  It is FFS whether we allow multiple configurations to be active at the same time.  Two options are possible:

· One active SPS at a time (as per LTE) 

· Multiple SPS active at a time (SPS configuration and UE assistance information may be linked to one or more radio bearers).

· 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 are FFS.  

· For V2V WI (PC5) and V2X (Uu) conclusion:

· From a RAN2 point of view, for UL SPS, it is not necessary to send an indication to the eNB that an SPS grant will not be used.  Therefore, the working assumption on “the UE can indicate to the eNB that it does not intend to transmit data before a transmission associated to an SPS configuration” is not needed.


There were further discussions after the meeting through email and some common understandings by most companies were reached as Proposal 9 to 14 as below [2]. 

	SPS:

Proposal 9: Multiple SPS can be activated simultaneously.

Proposal 10: The UE assistant information reporting for SPS is triggered based on UE implementation.

Proposal 11: The UE assistant information includes the periodicity and timing offset. How to present the UE assistant information is FFS.
Proposal 12: The UE estimates the periodicity and timing offset based on UE implementation.

Proposal 13: At least explicit SPS resource release by eNB based on UE’s transmission over indication should be supported, and whether other SPS release triggers should be introduced can be further discussed.

Proposal 14: Whether SPS configuration should be linked to radio bearers can be further discussed.


From Proposal 9 and 10, we can see that companies have reached consensus with regard to the above FFS issues in RAN2#94 agreements. However, some more issues are identified during the email discussion. In this paper, we analyze some of the above remaining issues of SPS addressed for PC5-based V2V and provide our views.
2 Discussion
2.1 Issue#1: How to present the UE assistant information?

As noted in TR 36.885 [3], multiple SPS can be configured in each UE. To provide multiple SPS configurations to a UE, eNB should have information about the message characteristics for different types of V2V messages e.g. CAM, DENM, and BSM. For example, CAM messages are periodically generated with dynamically changed periodicity between 1 second and 100ms. The eNB should provide the UE with multiple SPS configurations covering different message periodicities. DENM and BSM messages are periodically transmitted with fixed periodicity. However, the actual message size can vary in time. Thus the eNB should also provide the UE with multiple SPS configurations covering different message sizes. In addition, the eNB may not know exactly when the V2V messages generate which may causes time misalignment between SPS grants and actual message transmission. Since these messages are generated by applications running at the UE side, the UE can predict message transmission timing and periodicity and size by implementation. We think it beneficial that UE provides the predicted message transmission timing and periodicity and size as assistance information to eNB for usage of SPS.
Observation 1 The message periodicity, timing offset and message size are all considered useful to be provided to eNB for usage of SPS configurations.
Meanwhile, a UE may generate CAM and DENM messages simutanously. Considering that CAM and DENM messages are different types of V2V messages and are generated or terminated independently accroding to the vehicle dynamic status and driving surrouding information. The eNB should also provide the UE with multiple SPS configurations covering different message types. In this case, there may be more than one SPS configurations being active. It is therefore better that UE also provides the corresponding message type together with the predicted message transmission timing and periodicity and size to eNB. The eNB can decide which SPS configuration of a particular V2V message type should be activated or deactivated and allocate appropriate SPS resources. However, explicit signalling of message type may not be needed. In V2V, if SL logical channels of CAM and DENM packet are associated with different PPPP values, then the eNB can deduce different types of message from the priority information from the UE. Similar to Uu-based SPS mechanism, the Sidelink BSR can be used to reflect the message size. However, there may be multiple SPS configurations. Therefore, the eNB may be able to distinguish the message size of different message types from the LCGID of Sidelink BSR. 
Proposal 1 Message size is not necessarily to be presented as UE assistant information and Sidelink BSR can be reused to report message size.
With regard to sending UE assistant information of the message periodicity and timing offset, generally there can be two singalling options i.e., RRC or MAC signaling. From signaling overhead perspective, we think that the potential signalling overhead depends on how the UE estimates the periodicity and timing offset. In our opinion, the estimated number of possible periodicity and timing offset values are limited, e.g., 10 values from 100ms to 1s for message periodicity and 1024 values from SFN=0 to SFN=1023 for timing offset. So the signaling overhead is acceptable if MAC CE is adopted. From latency perspective, considering the dynamic nature of activation/deactivation, especially for the most stringent V2V requirement on latency of 20ms (e.g., pre-crash sensing scenario) [4], it is also beneficial that the UE uses MAC CE to reduce unnecessary latency for transmission. In conclusion, we slightly prefer MAC CE signaling to deliver the estimated the periodicity and timing offset.
Proposal 2 Define a new MAC CE to at least report UE assistant information of message periodicity and timing offset.
2.2 Issue#2: Whether other SPS release triggers should be introduced?
In legacy LTE, when UE has no data to be transmitted, it will not signal to eNB. Instead the eNB detects the situation on its own e.g. by receiving empty MAC SDU and then trigger SPS release itself. However, the eNB may not know exactly when the V2V messages over PC5 terminates, so it is unable to know when to trigger SPS release via (E)PDCCH. It is beneficial that UE send some explicit signalling (e.g., RRC signalling, MAC CE) to inform eNB when SPS resources are not used. Then eNB can release the SPS resources as early as possible. This method is useful to improve the resource allocation efficiency especially for scenarios where the vehicles are high-density and radio resources are in relatively shortage. However, this method may be inapplicable when the UEs are in poor channel condition e.g. UE may even lose RRC connection to the eNB or being in Out of Coverage (OoC) case. A simple solution is to introduce implicit SPS resource release by eNB. The eNB can pre-configure fixed time duration (i.e., reuse parameter implictReleaseAfter) for a SPS configuration once the time expires the activated SPS configuration will be released automatically at the UE side.
Proposal 3 Besides explicit SPS resource release by eNB based on UE’s transmission over indication, implicit SPS resource release by eNB should also be introduced.
2.3 Issue#3: Whether SPS configuration should be linked to radio bearers?

As per SA2#115 agreements [5], Support of QoS for PC5 and Uu based V2X was discussed with the following conclusions:
	-
For PC5 based V2X message: 

-
MME, provides the UE-PC5-AMBR based on subscription information to the eNB as part of the UE context information 

-
Each V2X packet is sent to AS with a PPPP.

-
UE provides priority information reflecting PPPP to the eNB for resources request.

-
When the eNB receives a request for PC5 resource from a UE, the eNB can deduce the packet delay budget and reliability from the priority information from the UE. The mapping between priority information and packet delay budget /reliability may be based on provisioning e.g. O&M configuration or be defined in specification. 

When V2X communication uses dedicated radio resources, the above principles are considered sufficient to satisfy QoS requirements from SA2 perspective. However, in case of V2X communication is sharing the same radio resources with other applications using PC5 transmission, e.g. MCPTT, additional considerations may apply.

-
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.


Based on the above progress of SA2, there are two cases for the PC5 radio bearer setup issue, i.e., dedicated radio resources case and sharing radio resources case. 
For the first case, dedicated resources are used for PC5 based V2V transmission. It is considered sufficient to satisfy QoS requirements with Rel-13 PPPP mechanism. Since the V2V resources are separated from other PC5 communication resources, there is no need to link the SPS configuration to PC5 radio bearers further. 
However, for the second case, radio resources can be shared within Uu-based V2V transmission, PC5 based V2V transmission and other applications using PC5 transmission, e.g., MCPTT. New QCI values e.g. 75 and 79 may be defined for Uu based V2X services including V2V messages transmission. Following this principle, when the eNB receives a request for PC5 resources from a UE, the eNB can map the V2X QoS parameters (e.g., QCI) to the PC5 radio bearer and inform the UE by RRCConnectionReconfiguration message. From the newly defined QCI the eNB might know the types of V2V messages, i.e., periodic V2V message (e.g. CAM) and event-triggered V2V message (e.g. DENM). Thus eNB might also trigger SPS configuration procedure and indicate to UE which SPS resources are configured together with the PC5 radio bearer setup procedure. 
Generally the two cases are subjected to regional/national regulatory requirements and operator policies, in other words, it depends on the operator control of relative priorities of different services. Considering this aspect, it is proposed that we keep consistent design to follow legacy LTE behaviour and not link the SPS configuration to the radio bearers.
Proposal 4 It is proposed not to link the SPS configuration to the radio bearers, at least for PC5-based V2V WI.
3 Conclusion

In this contribution, we analyze the issues of SPS for V2V and we have the following proposals.
Observation 1 The message periodicity, timing offset and message size are all considered useful to be provided to eNB for usage of SPS configurations.
Proposal 1 Message size is not necessarily to be presented as UE assistant information and Sidelink BSR can be reused to report message size.
Proposal 2 Define a new MAC CE to at least report UE assistant information of message periodicity and timing offset.
Proposal 3 Besides explicit SPS resource release by eNB based on UE’s transmission over indication, implicit SPS resource release by eNB should also be introduced.
Proposal 4 It is proposed not to link the SPS configuration to the radio bearers, at least for PC5-based V2V WI.
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