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1	Introduction
In 3GPP RAN#75, the work item on 3GPP V2X phase 2 was approved with following objectives which have impact on RAN2 [1]:
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;
This contribution will discuss how the radio resource pool sharing mechanism between mode 3 and mode 4 UEs can be supported from our views [2]. 
2	Discussion 
2.1	Motivation of resource pool sharing between UEs using mode 3 and UEs using mode 4
In Rel-14 V2X, resource pool for UE using mode 3 is dedicatedly allocated by eNB which can avoid collision of resource assignment to other UEs using mode 3. Moreover, resource pools of mode 3 UEs and mode 4 UEs come from the explicitly different resource pools. In this point of view (i.e. resource collision of UEs using mode 3), there are no big merit to introduce the resource pool sharing between mode 3 UEs and mode 4 UEs since the resource assignment collision could happen and solutions are needed to mitigate the potential negative impact. 
We think the benefit of sharing the resource pool between mode 3 UEs and mode 4 UEs should be considered in terms of the efficiency and flexibility of resource usages. That is, all resource pools which are allowed for mode 3 UEs and mode 4 UEs can jointly considered for optimized resource assignment. However, the performance degradation for mode 3 UEs may be caused in terms of collisions or packet received rate if the resource pool sharing between mode 3 UEs and mode 4 UEs is supported as we mentioned above. In general, the performance of Rel-14 UEs should not be degraded after introducing the resource pool sharing between mode 3 UEs and mode 4 UEs.
Proposal 1: For Rel-14 UEs, the performance in terms of resource collision or packet receive ratio should not be degraded after the resource pool sharing between mode 3 UEs and mode 4 UEs.
2.2	Resource pool sharing and potential enhancements
For the candidate solution to support the resource pool sharing, it can be categorized by two ways: 1) mode 3 UE based resource pool sharing 2) mode 4 UE based resource pool sharing.
1 
2 
2.1 
2.2 
Resource pool sharing with enhancement of mode 3 UE 
In general mode 3 operation for V2X, the dedicated resource pool for transmission is provided by eNB which can know the unoccupied resource information. However, the resource collision could happen if the resource pool sharing between mode 3 UEs and mode 4 UEs is introduced without any enhancement because eNB have no information about the reserved resources occupied by the UEs using mode 4. For this reason, Rel-15 UEs using mode 3 should support sensing operation and report the results of sensing to eNB which can schedule the proper resource pool to avoid resource collision with the reserved resources occupied by the UEs using mode 4. 
From our perspective, this kind of solution is not matched with the mode 3 operation because the sensing operation of Rel-14 UEs using mode 4 conducts sensing and resource selection sequentially in a same device. However, introducing the sensing operation for Rel-15 UEs using mode 3 needs additionally measurement reporting mechanism to eNB since the scheduling is conducted by eNB. Therefore, this kind of sensing and report may causes the delays between sensing point at the UE and scheduling point at eNB, i.e. it is not ensure the reliability of the sensing results. Moreover, the dynamically varied resource reselection of UEs using mode 4 may not be estimated because the state of resource occupying will be changed very quickly during the propagation delay between mode 3 UE and eNB. In this reason, we are skeptic to introduce a sensing operation and measurement report to support the mode 3 UE based resource pool sharing.
Proposal 2: For adding the new function (e.g. sensing operation and reporting sensing results) into Rel-15 UEs using mode 3, the feasibility should be first evaluated in terms of reliability and latency requirement.
Resource pool sharing with enhancement of mode 4 UE 
For example, if a mode 3 UE is scheduled with SPS transmission, mode 4 UE can identify the resources scheduled for that UE based on decoding PSCCH. If a mode 3 UE is dynamically scheduled and there is no restrict on the scheduling, mode 4 UEs cannot identify the scheduled resources for that mode 3 UE.
As we indicated above, the enhancement of mode 3 UE with supporting sensing and measurement reporting needs many considerations if it is introduced. One simple solution to support the resource pool sharing is that a mode 4 UE precludes resources scheduled to mode 3 UEs directly regardless of any sensing related operation. 
In this case, eNB can configure a subset (or pattern) of resources that may be scheduled to mode 3 UEs. The new defined subset of resources can be allocated for all mode 3 Rel-15 UEs within the cell, i.e. eNB only schedule broadcasted resources to mode 3 UEs when the resource pools are shared with mode 4 UEs, and then mode 3 UE cannot be impacted to/by mode 4 UE, as shown in Figure below. Therefore, UEs using mode 4 perform sensing operation in the shared resource pool as legacy Rel-14 mode 4 UEs, and UEs using mode 3 only can be scheduled the configured resources which is a subset of the shared resource pool by eNB.


Figure 1 Structure of shared resource pool for the mode 3 and mode 4 UEs
In summary, we think this kind of enhancement to support the resource pool sharing should target to the Rel-15 mode 4 UEs. Only Rel-15 UEs using mode can share the resource pool with mode 3 UEs based on the sensing mechanism.
Proposal 3: For Rel-15 eV2X UE, only mode 4 UEs can share resource pool with mode 3 UEs.
Proposal 3a: The information of resource pool for UEs using mode 3 should be broadcast to the mode 4 UEs in order to avoid the reserved resource for mode 3 UEs by sensing mechanism.
Proposal 3b: eNB configures specific patterns/subset of resource pool for mode 3 UE’s resource and mode 3 UEs can select the resources reserved for mode 3 when resource pool is shared with mode 4.
3 Conclusion
In this contribution, we provide following proposals regarding the resource pool sharing between mode 3 and mode 4 UEs:
Proposal 1: For Rel-14 UEs, the performance in terms of resource collision or packet receive ratio should not be degraded after the resource pool sharing between mode 3 UEs and mode 4 UEs.
Proposal 2: For adding the new function (e.g. sensing operation and reporting sensing results) into Rel-15 UEs using mode 3, the feasibility should be first evaluated in terms of reliability and latency requirement.
Proposal 3: For Rel-15 eV2X UE, only mode 4 UEs can share resource pool with mode 3 UEs.
Proposal 3a: The information of resource pool for UEs using mode 3 should be broadcast to the mode 4 UEs in order to avoid the reserved resource for mode 3 UEs by sensing mechanism.
Proposal 3b: eNB configures specific patterns/subset of resource pool for mode 3 UE’s resource and mode 3 UEs can select the resources reserved for mode 3 when resource pool is shared with mode 4.
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