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Discussion 
1. Introduction
At the RAN #75 meeting, the work item on 3GPP V2X phase 2 was approved with the following objectives in [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;

In this contribution, resource pool sharing between mode 3 and mode 4 will be discussed. 
2. Discussion
In sidelink communication, two kinds of resource scheduling are supported, referring to mode 3 and mode 4. The resources used by mode 3 UEs are scheduled by eNB, therefore, Mode 3 UEs must in the network coverage. The resources used by mode 4 UEs are selected by UEs themselves by means of measuring the RSRP of the signals, who can be in or out of the network coverage. In current specifications, the resource pools for mode 3 and mode 4 are separated. This method has the advantage of avoiding the coexistence issues between the two mode UEs and the disadvantage of the inefficient use of the resources. Resource pool sharing between mode 3 and mode 4 can improve the resource efficiency, which can balance the resource for the two modes, but at the high risk of resource collision. For mode 4 UE, the resources are selected based on sensing and reservation, while for mode 3 UE, the resource selection collision may happen because the eNB does not know which resources are occupied by mode 3 UEs. 
Observation 1: Resource pool sharing is necessary to improve the resource efficiency for sidelink communication. 
Observation 2: For mode 3 UEs, resource collision may happen because eNB does not know which resources are occupied by mode 4 UEs.
1) Potential enhancements for resource pool sharing between mode 3 and mode 4

Although mode 4 UEs can sense the resources which are not occupied at this moment, resource collision may also happen in the next moment because the resource reservation field of SCI format 1 is set to zero for mode 3 even if the period of semi-persistent scheduling (SPS) is not zero[2]. Therefore, it is necessary for mode 3 UEs to reserve the resources in SCI format 1 which will be used in the future to keep mode 4 UEs from selecting these resources.
Proposal 1: It is necessary for mode 3 UEs to indicate the SPS period in SCI format 1 to reserve the resource. 
Another potential enhancement to avoid the resource collision between the two mode UEs is letting eNB know which resources are occupied by mode 4 UEs. Regarding to how the eNB gets the resources information, possible way is that the mode 3 UEs report the resources which are occupied (or not occupied) by mode 4 UEs to the eNB so that the eNB can avoid these resources in the resource scheduling for mode 3 UEs. One approach is that the mode 3 UEs perform sensing of the resource pools, get the resource occupation status of mode 4 UEs and report the sensing results to the eNB. Another possible approach is that the mode 4 UEs report the reserved resources to the mode 3 UEs, and mode 3 UEs transfers the resource occupation status to the eNB. The report mode for mode 4 UEs shall be FFS.
Proposal 2: Mode 3 UEs could report the resources occupation status of mode 4 UEs to the eNB. The approach of how the mode 3 UEs get the resource occupation status of mode 4 could be FFS.
2) Issues for resource pool sharing enhancements

Performing sensing and reporting to eNB will increase the battery consumption of mode 3 UEs. In some conditions, for example, the number of mode 4 UEs is much smaller than that of mode 3 UEs, it is not necessary for all the mode 3 UEs to measure the signals. Therefore, it is suggested that the eNB informs a part of the mode 3 UEs to sense the resources. The mechanism of how the eNB selects the mode 3 UEs for sensing shall be FFS. Another potential issue is how to identify the UEs of different modes. When the mode 3 UEs are informed to sense the resources, they only need to measure the RSRP of the signals transmitted by mode 4 UEs. Therefore, a new indicator for identifying different mode UEs in the SCI format should be considered. Considering the compatibility with the Rel-14 UEs, it is suggested that the reserved information bits in the SCI format 1 can be employed to indicate the UE mode.
Proposal 3: It is suggested that the eNB informs a part of the mode 3 UEs to sense the resources.
Proposal 4: The reserved information bits in the SCI format 1 can be employed to indicate the UE mode.
3. Conclusion

In this contribution, we discuss the resource pool sharing between mode 3 and mode 4. The following observations and proposals can be summarized.
Observation 1: Resource pool sharing is necessary to improve the resource efficiency for sidelink communication. 
Observation 2: For mode 3 UEs, resource collision may happen because eNB does not know which resources are occupied by mode 4 UEs.

Proposal 1: It is necessary for mode 3 UEs to indicate the SPS period in SCI format 1 to reserve the resources. 
Proposal 2: Mode 3 UEs could report the resources occupation status of mode 4 UEs to the eNB. The approach of how the mode 3 UEs get the resource occupation status of mode 4 could be FFS.
Proposal 3: It is suggested that the eNB informs a part of the mode 3 UEs to sense the resources.
Proposal 4: The reserved information bits in the SCI format 1 can be employed to indicate the UE mode.
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