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1 Introduction
At the RAN#75 meeting, the new WID on 3GPP V2X Phase 2 was approved [1]. The aim of this work item is to support advanced V2X services as identified in 3GPP SA1 TR 22.886 by specify technologies for 3GPP V2X Phase 2. Also, backward compatibility with Release 14 V2X for the delivery of safety messages (i.e. CAM/DENM messages) should be considered for the specified technologies.
The following detailed objectives are included in this work item.
1. Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]
a) Carrier aggregation (up to 8 PC5 carriers);
b) 64QAM;
c) Reduce the maximum time between packet arrival at Layer 1 and resource selected for transmission;
d) Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]In this contribution, we mainly discuss some problems about shared resource pool between mode 3 and mode 4, as described in d) above.
2 Discussion
For the UEs using mode 3, which can also be named the mode 3 UEs, they use resources for transmission based on scheduling by eNB. In a dedicated resource pool for mode 3, eNB can schedule UEs to different resources without any collisions because all resources are managed by the eNB. While in a common resource pool shared by the mode 3 UEs and the mode 4 UEs (in other words, the mode 4 UEs), collision may happen because the eNB has no information about the reserved resources by the mode 4 UEs. So, valid information about resources not occupied and reserved needs to be provided to eNB. 
2.1 Report by the UEs using mode 3
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In order to provide the valid information about resources not occupied and reserved to the eNB, a report by the UEs using mode 3 can be considered. However, before the reporting, the UEs using mode 3 need to know the resources occupied and reserved.  
One feasible scheme is by allowing the UEs using mode 3 to identify unoccupied resources by sensing. For example, the mode 3 UEs can perform sensing in the shared resource pool and report a set of unreserved resources, e.g. SB or a subset of SB to eNB. Based on this information, eNB would be able to schedule mode 3 UEs in the resources that are not overlapped with reserved resources by the UEs using mode 4.
[bookmark: OLE_LINK12][bookmark: OLE_LINK3]Proposal 1: It is suggested that UEs using mode 3 perform sensing of the shared resource pool and report unreserved resources to eNB.
[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK30]In another scheme, the UEs using mode 3 and the UEs using mode 4 identify each other via decoding SCI. Based on this identification, the UEs using mode 3 can exclude the resources reserved by the UEs using mode 4 and report the unreserved resources to eNB for scheduling. As for the resources occupied by the UEs using mode 3, it is not necessary to report because the resources used by mode 3 UEs are scheduled by eNB. As an enhancement, a new indicator in SCI would need to be defined to identify whether a transmitting UE is a mode 4 UE. 
[bookmark: OLE_LINK35][bookmark: OLE_LINK34][bookmark: OLE_LINK33]In our understanding, sensing can be avoided for the UEs using mode 3 because the mode 3 UEs can know the reserved resources by the mode 4 UEs by reading the new indicator after it decodes the SCI. However, the mode 3 UEs cannot exclude the resources reserved by the mode 3 UEs with SPS when reporting the candidate resources. If all of the candidate resources reported by a mode 3 UE are reserved by SPS transmissions for the mode 3 UEs, it is inadvisable for eNB scheduling. 
[bookmark: OLE_LINK36]In fact, if the mode 3 UEs perform sensing in the sharing resource pool, the resources reserved by the mode 4 UEs and by the mode 3 UEs with SPS should all be excluded when the mode 3 UEs report the candidate resources. Furthermore, the resources reserved by Rel-14 UEs can also be excluded if the Rel-15 UEs using mode 3 share the resource pool with Rel-14 UEs regardless of the type of mode. Nevertheless, it cannot be realized if the mode 3 UEs excluded reserved resources by the new indicator.
Based on the discussion above, it can be seen that a new indicator is not a good choice. 
[bookmark: OLE_LINK4][bookmark: OLE_LINK26]Proposal 2: It is not advisable to define a new indicator for the sharing resource pool between mode 3 and mode 4. 
2.2 Report by the UEs using mode 4
For the schemes of the mode 3 UEs reporting, additional sensing or new indicator will be added in order to know the resources occupied. If the UEs using mode 4 are considered to report, additional sensing is not needed because sensing is supported for the UEs using mode 4 in Rel-14. 
[bookmark: OLE_LINK24]However, there are also weaknesses if the mode 4 UEs report. It is necessary for the UEs using mode 4 to establish RRC connect to the network. Moreover, the occupation status of resources reported are only valid for the mode 4 UEs that perform sensing and report. However, for the UEs using mode 3, the information reported is not accurate for scheduling. 
[bookmark: OLE_LINK37]An example is shown in Figure 1. It is assumed that UE3, which is mode 4 UE, is near to UE2 and UE4 (Both are mode 3 UEs). But the UE1 (mode 3 UE) is far away from UE3. If UE3 report candidate resources to eNB, the eNB can schedule the candidate resources to UE2 and UE4, but the geographic locations of UE2, UE3 and UE4 should first be reported to the eNB. For UE1, the eNB do not know whether the candidate resources can be scheduled since UE1 is out of the coverage of UE3 sensing. In order to schedule resources to UE1, eNB need to get the report information from the mode 4 UEs near to UE1 or all of mode 4 UEs.  


Figure 1: An example for the illustration of the mode 4 UEs reporting
[bookmark: OLE_LINK40][bookmark: OLE_LINK13][bookmark: OLE_LINK7] Proposal 3: It is not advisable to report the occupation status of resources via the UEs using mode 4.
2.3 Triggering of report
At first, the reporting of UEs should be based on the condition that the related UEs have data to transmit. It can be thought that if a UE has no data to transmit, the reporting of the UE would be useless for the schedulingof other UEs. When the UEs have data to transmit, both periodic reporting and aperiodic reporting can be considered. 
For the periodic reporting, UEs report the occupation status of a resource in a constant period. And the reporting is not related to the occasion of the SL transmission.  
For the aperiodic reporting, UEs can report the occupation status of a resource when the UEs have data to transmit or receive the instruction from the eNB. The UE reporting has a strong relation to the SL transmission. eNB can schedule the resources for the UEs based on fresh information about the occupation status of the resource. If UEs report based on eNB instruction, then the eNB can update the information concerning unoccupied resources according to the requirement of itself and avoid some unnecessary reports.
[bookmark: OLE_LINK14][bookmark: OLE_LINK16]Proposal 4: Data transmission and eNB instruction should be considered for the triggering of UE reporting. 
2.4 other schemes for sharing resource pool
Based on the occupation status of resources reported by UEs, eNB can schedule the UEs using mode 3 to unreserved resources. However, it is possible that the eNB has not received the information of candidate resources or does not have enough resources to schedule for a UE when the UE requests scheduling. In this case, the eNB can schedule resources for this UE from a normal resource pool for mode 3 which is configured in Rel-14 and can be extended to be also configured in Rel-15. And the UE performs sensing in the sharing resource pool if it has data to transmit or receives instruction from eNB and reports candidate resources to eNB for the next scheduling. It should be noted that the normal resource pool for mode 3 is not overlapping with the sharing resource pool, as shown in Figure 2.


[bookmark: OLE_LINK23]Figure 2: The sharing pool accompanied with dedicated resource pool for mode 3
[bookmark: OLE_LINK15]Proposal 5: eNB can schedule the UEs using mode 3 in the sharing resource pool or the normal resource pool for mode 3 based on the status of UE reporting.
3	Conclusion
This contribution focused on shared resource pool between mode 3 and mode 4 for 3GPP V2X Phase 2. It also includes the following proposals:
Proposal 1: It is suggested that UEs using mode 3 perform sensing of the shared resource pool and report unreserved resources to eNB.
Proposal 2: It is not advisable to define a new indicator for the sharing resource pool between mode 3 and mode 4.
Proposal 3: It is not advisable to report the occupation status of resources via the UEs using mode 4.
[bookmark: _GoBack]Proposal 4: Data transmission and eNB instruction should be considered for the triggering of UE reporting.
Proposal 5: eNB can schedule the UEs using mode 3 in the sharing resource pool or the normal resource pool for mode 3 based on the status of UE reporting.
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