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Introduction
According to V2X WID [1], the enhancements to both Uu transport and PC5 transport in E-UTRAN to support LTE-based V2X (V2V, V2I/N, and V2P) include:
1) To specify enhancements to both SC-PTM and MBSFN transmissions for support of V2X services including:
a) DL transmission in small areas based on geographical information, with necessary coordination with SA2 (note: Depending on the solutions, the specification(s) may or may not be impacted) [RAN3]
i) Based on input from SA2/RAN3, determine whether any additional enhancement is necessary to reduce control plane latency and specify a solution (as identified in TR 36.885) if needed [RAN2]
b) Shorter modification/repetition period(s) of MCCH and SC-MCCH, and shorter MCH scheduling period(s) [RAN2, RAN3]
Note: SA2 is expected to send LS to RAN3 in case that architecture impacts exist.
2) To specify enhancements to UL SPS transmissions for support of V2X services including:
a) Multiple SPS configurations [RAN2, RAN1]
b) Reporting of UE assistance information for SPS transmissions [RAN2]
3) To specify enhancements for support of V2P service:
a) Random resource selection for P-UEs potentially on the PC5 resource pool shared with V-UE transmissions, with additional study on sensing operation during a limited time for P-UEs [RAN1, RAN2]
b) Authorization for pedestrian UEs, if necessary [RAN3, RAN2 if needed]
4) To specify solution(s) facilitating long-term basis co-channel coexistence between DSRC/IEEE 802.11p and LTE PC5 for V2V operating over the same frequency channels [RAN1]
a) This objective starts from RAN#73 and target is to complete this by RAN#74. Solution(s) to be specified should avoid negative impact on the performance of LTE PC5.
5) To specify other enhancements to PC5/Uu for V2X on the following aspects:
a) Support of UE maximum transmission power up to 33 dBm (considering the regulatory limit on the maximum e.i.r.p.) for PC5 in 5855 MHz ~ 5925 MHz [RAN4]
b) Support of QoS depending on the outcome of SA2 work [RAN2, RAN3]
c) Support of inter-PLMN for both PC5 and Uu (Note: Depending on the solutions, the specification(s) may or may not be impacted) [RAN2, RAN3, RAN1]
In this contribution, we will further discussed the enhancements on UL SPS and share our views.

Discussion
According to the email discussion in RAN2[2], multiple SPS configurations can be activated at the same time, which will beneficial of the cases for V2X in parallel with other services, as well as different types of V2X traffic (e.g. CAM and DENM) occurring simultaneously. Therefore, both Uu and PC5 shall share the same design principle, which means that multiple SPS configuration can be activated simultaneously in both PC5 and UL for V2X.
Proposal 1: Multiple UL SPS configurations can be activated simultaneously in V2X.
In general, the signaling procedure for V2X UL SPS is illustrated in Figure 1, base on multiple SPS configurations, the mainly remaining issues in RAN1 is how to activate and release the multiple SPS configurations.


Figure 1: V2X UL SPS signaling procedure
In legacy UL SPS operation, DCI format 0 scrambled by SPS C-RNTI is to activate or release the UL SPS resource by eNB, and the operation of activation or release is indicated by the virtual CRC bits in the DCI format 0. In addition, the SPS resources in frequency domain are indicated by the DCI, and the time domain SPS resources are determined by receiving time of DCI and the SPS interval. We think that the design principle of activation and release operation in legacy UL SPS can be reused in V2X UL SPS. 
Proposal 2: The design principle of activation and release operation in legacy UL SPS could be reused in V2X UL SPS.
Additionally, there are two manners for UL SPS resource release in LTE: explicit and implicit manner. For the multiple UL SPS resource release of V2X, the legacy principle can be reused. Explicit and implicit release can both be supported for V2X.
Proposal 3: Both explicit and implicit UL SPS resource release could be supported for multiple SPS in V2X.
In case of implicit SPS release, current mechanism can be reused , and for each SPS configuration, an IE implicitReleaseAfter can be configured, so the multiple SPS resource can be released independently in implicit manner. 
In case of explicit SPS release, there are multiple UL SPS configurations to be activated and release in V2X,   therefore, two options is provided to activate and release the multiple UL SPS resource, which is similar as that in PC5 SPS operation [3]:
· Option 1: Each SPS configuration is activated or released by a separate DCI.
· Option 2: Multiple SPS configurations are activated or released by a joint DCI.
Option 1 can reuse most of design in legacy UL SPS operation, but introduce higher signaling overhead. Option 2 can reduce the signaling overhead dramatically, but introduce more specification efforts.  Both options shall be further investigation in V2X UL SPS operation.
Proposal 4: How to activate and release of multiple UL SPS configurations in V2X needs further investigate, two potential options are provided as following:
· Option 1: Each SPS configuration is activated or released by a separate DCI.
· Option 2: Multiple SPS configurations are activated or released by a joint DCI.
Conclusion
In this contribution, the enhancements on UL SPS in V2X are discussed. Particularly, we have following observation and proposals:
Proposal 1: Multiple UL SPS configurations can be activated simultaneously in V2X.
Proposal 2: The design principle of activation and release operation in legacy UL SPS could be reused in V2X UL SPS.
Proposal 3: Both explicit and implicit UL SPS resource release could be supported for multiple SPS in V2X.
Proposal 4: How to activate and release of multiple UL SPS configurations in V2X needs further investigate, two potential options are provided as following:
· Option 1: Each SPS configuration is activated or released by a separate DCI.
· Option 2: Multiple SPS configurations are activated or released by a joint DCI.
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