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Introduction
At the RAN1 #92 meeting, the following agreement was reached [1].
Agreement: 
- Rel-15 Mode 3 UEs shall set the resource reservation field in SCI-1 to the SPS period. 
[bookmark: OLE_LINK5]In this contribution, we mainly discuss remaining issues about shared resource pool between mode 3 and mode 4.
Discussion
Scenarios of resource pool sharing
In the RAN2 #101 meeting, the following agreements were reached [2].
Agreements
1: Support resource pool sharing between Rel-15 mode-3 and Rel-15 mode-4 UE.
2: Support resource pool sharing between Rel-15 mode-3 and Rel-14 mode-4 UE.
3: Not support resource pool sharing between Rel-14 mode-3 and Rel-15 mode-4 UE.

We will discuss potential enhancements for the following two scenarios supported by RAN2.
· Scenario 1:  Resource pool sharing between Rel-15 mode 3 and Rel-14 mode 4
· [bookmark: _GoBack]Scenario 2:  Resource pool sharing between Rel-15 mode 3 and Rel-15 mode 4
 Potential enhancements
In this section we provide potential enhancements for scenarios 1 and 2. For these two scenarios, Rel-14 mode 4 UEs cannot be enhanced anymore. So it is favorable that unified enhancements should be considered on Rel-15 mode 3 UEs for these two scenarios.
Sensing and reporting by Rel-15 mode 3 UEs
Because the eNB doesn't have any knowledge of the resources reserved by mode 4 UEs, the resources allocated to mode 3 UEs may collide with the resources reserved by mode 4 UEs.
If Rel-15 mode 3 UEs perform sensing (e.g., the same behavior as Rel-14 mode 4 UEs) in the shared resource pool and report the available resources (not reserved by other UEs) to eNB based on the sensing result, eNB can schedule unreserved resources to Rel-15 mode 3 UEs to avoid collision.
Observation 1: Rel-15 mode 3 UE sensing and reporting can assist eNB scheduling to avoid resource collision.
Proposal 1: Rel-15 mode 3 UE sensing and reporting should be supported.
In RAN1 discussion, there is no consensus about sensing and reporting by Rel-15 mode 3 UEs. It may be left to RAN2 to determinate whether support Rel-15 mode 3 UE sensing and reporting. If it is agreed in RAN2, some issues related to reporting should be considered. Some potential enhancements are discussed as follows. 
· Contents of report
In order that eNB can know the exact resources not reserved by mode 4 UEs, it is desirable to report the locations or indices of the available resources. By this approach, eNB can schedule the optimal resources for the mode 3 UEs and the probability of collision between mode 3 transmission and mode 4 transmission can be decreased. 
For the sake of signaling overhead saving, reporting a subset of the available resources can also be considered. For example, a Rel-15 mode 3 UE can report a subset of SB including several Rx,y selected randomly or based on S-RSSI after SB is formed according to Rel-14. The eNB can schedule resources for the UE from the subset reported.
Proposal 2: Reporting the locations or indices of the available resources should be supported.
· Signaling of report
There may be two optional schemes for signaling of report including measurement report IE (Information element) and MAC CE (control element). 
For the measurement report IE, it is decoded in RRC. The information of available resources have to be transferred to MAC layer which schedule resources for UEs. While for the MAC CE, it is decoded in MAC layer and is direct for resource scheduling which would result in shorter latency.
Proposal 3: To report available resources to eNB, the information can be carried in MAC CE.
· Triggering of report
In the case of the report is signaled by MAC CE, it is advisable to report available resources at the same time of a Rel-15 mode 3 UE reporting BSR. In this way, information of available resources can be provided for eNB before scheduling resources and the latency would be low.
On the other hand, the Rel-15 mode 3 UEs can also report according to eNB instruction, which can trigger for a periodic or aperiodic reporting.
Proposal 4: Triggering of report for Rel-15 mode 3 UEs is supported at the same time of BSR reporting. In addition, it can also follow eNB’s instruction.
(2) Additional indicator for mode type
An additional indicator has been evaluated to differentiate the transmission of mode 3 UEs from mode 4 UEs. By using this indicator, mode 4 UEs would avoid selecting the resources reserved by mode 3 UEs. In other words, mode 3 UEs would use resources with a higher priority. However, such an indicator is obviously unusable in this scenario because Rel-14 mode 4 UEs cannot identify this indicator (note: It is not supported in Rel-14).
Moreover, the priority of service is considered by the means of ProSe Per-Packet Priority (PPPP) during UE resource selecting. So, this additional indicator is unnecessary.
Observation 3: Due to Rel-14 mode 4 UEs cannot identify an additional indicator in SCI format 1, it cannot work properly.
Proposal 5: An additional indicator in SCI format 1 to differentiate mode 3 transmission and mode 4 transmission should not be supported.
(3) Exceptional resource pool for mode 3 UEs
Based on the reporting from Rel-15 mode 3 UEs, eNB can schedule the mode 3 UEs within the unreserved resource(s). However, it is possible that the eNB does not receive the information of the available resources in some cases, such as, a mode 3 UE is in the duration before the first report or switches from dedicated pool configuration to shared resource pool configuration. In this case, the exceptional resource pool can be considered to be used in a short period. 
In Rel-14, the exceptional pool would be used when the UE detects physical layer problems or radio link failure or initiated connection re-establishment or is in the state of handover. In Rel-15, the exceptional pool can also be used for mode 3 UEs using a shared resource pool when no sensing results is available or no schedule information is received. Furthermore, the UE can perform sensing in the sharing resource pool and then reports candidate resources to eNB for the next scheduling.
Proposal 6: Exceptional resource pool can be used for Rel-15 mode 3 UEs when no sensing results is available or no scheduled information is received.
Conclusion
This contribution focused on shared resource pool between mode 3 and mode 4 for 3GPP V2X Phase 2. It also includes the following observations and proposals:
Observation 1: Rel-15 mode 3 UE sensing and reporting can assist eNB scheduling to avoid resource collision.
Proposal 1: Rel-15 mode 3 UE sensing and reporting should be supported.
Proposal 2: Reporting the locations or indices of the available resources should be supported.
Proposal 3: To report available resources to eNB, the information can be carried in MAC CE.
Proposal 4: Triggering of report for Rel-15 mode 3 UEs is supported at the same time of BSR reporting. In addition, it can also follow eNB’s instruction.
Observation 3: Due to Rel-14 mode 4 UEs cannot identify an additional indicator in SCI format 1, it cannot work properly.
Proposal 5: An additional indicator in SCI format 1 to differentiate mode 3 transmission and mode 4 transmission should not be supported.
Proposal 6: Exceptional resource pool can be used for Rel-15 mode 3 UEs when no sensing results is available or no scheduled information is received.
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