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Introduction
Resource pool sharing between mode 3 UE and mode 4 UE can improve resource efficiency and flexibility, which is one of the main objectives of 3GPP V2X Phase2 work item. In RAN1 #91 meeting [1], the following conclusion is obtained:
	Conclusion
Companies are encouraged to analyse solutions’ impact to Rel-14 UEs using Mode 3 and Mode 4 respectively when considering the solutions for resource pool sharing with Rel-15 UEs using Mode 3 and Mode 4.


In RAN1 #92 meeting [2], the following agreement is obtained:
	Agreement
· Rel-15 Mode 3 UEs shall set the resource reservation field in SCI-1 to the SPS period. 


In RAN2 #101 meeting [3], the following agreements are obtained:
	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.
4: Full resource pool sharing is supported. Partial resource pool sharing scenario is deprioritized in Rel-15.
5: Reuse Rel-14 single pool configuration for mode-3, no enhancement is needed.
6: It is up to RAN1 to decide on the tool of non-zero reservation bits for resource pool sharing.
7: It is up to RAN1 to decide on the tool of mode indicator in SCI for resource pool sharing.
8: FFS on the need of support of new mode-3 sensing report for resource pool sharing.


According to the above agreements, this contribution discusses the issues brought by resource pool sharing and possible enhancements.
Discussion 
According to the agreements of RAN2, resource pool sharing between Rel-14 mode 3 and Rel-15 mode 4 is not supported. Thus there are only three mode 3/4 resource pool sharing scenarios need to be discussed as follows.
· Scenario 1: Rel-14 mode 4 UE + Rel-15 mode 3 UE
· Scenario 2: Rel-15 mode 3 UE + Rel-15 mode 4 UE
· Scenario 3: Rel-15 mode 3 UE + Rel-15 mode 4 UE + Rel-14 mode 4 UE
According to the agreement of RAN1, Rel-15 mode 3 UEs shall set the resource reservation field in SCI-1 to the SPS period. 
First of all, we would like to further clarify RAN1’s agreement. According to our understanding, Rel-15 mode 3 UEs shall set the resource reservation field in SCI-1 to the SPS period, and the SPS period is corresponding to SL SPS configuration index which is included in DCI since mode 3 UEs are scheduled by eNB through DCI signaling. In addition, we noticed that the agreement does not explicitly indicate whether and in which condition the resource reservation field in SCI-1 of Rel-15 mode 3 UEs will be set to zero. If the resource reservation field is always set to SPS period, the resource will be wasted one time just after the traffic ends. So we propose to further study the suitable condition under which the resource reservation field in SCI-1 of Rel-15 mode 3 UEs is set to zero.
Proposal 1: Rel-15 mode 3 UEs shall set the resource reservation field in SCI-1 to the SPS period corresponding to SL SPS configuration index of DCI.
Proposal 2: FFS in which condition the resource reservation field in SCI-1 of Rel-15 mode 3 UEs will be set to zero.
Secondly, we would like to discuss whether the agreement mentioned enhancement is enough for resource pool sharing. From the perspective of mode 4 UEs, they can identify the resources occupied or reserved by Rel-15 mode 3 UEs through decoding SA, and then they can avoid confliction with Rel-15 mode 3 UEs proactively. 
However, eNB still cannot identify the resources occupied or reserved by mode 4 UEs, and it is unable to allocate resources that certainly do not conflict with mode 4 UEs. Then the system performances of both mode 3 UEs and mode 4 UEs will be significantly degraded. It is obviously that the agreement mentioned enhancement is not enough to solve the problem. The following enhancements could be studied.
· Enhancement 1: Adjust the existed collided resources.
Enhancement 1 is a kind of reactive method, which can solve the existed collisions. Specifically, eNB can broadcast resources occupied by mode 3 UEs. When a mode 4 UE finds a collision, it can reselect other resources. eNB also can find resource collision from the reporting of mode 4 UEs if the resources occupied by mode 4 UEs are indicated. If the collision is occurred between a mode 3 UE and a mode 4 UE, mode 3 UE may be assigned a different resource by eNB. In addition, a collision report can be triggered if a UE finds a resource collision by sensing. If the collision is between a mode 3 UE and a mode 4 UE, eNB can adjust the resource of the mode 3 UE, and if the collision is between two mode 4 UEs, eNB can inform one of them or both of them to avoid collision. However, if there are lots of collisions, the adjustment may be more frequent, and the signaling overhead will be improved.
· Enhancement 2: Let eNB know the resource status of the sharing resource pool.
Enhancement 2 is a kind of proactive method. Specifically, Rel-15 mode 3 UEs use their sensing abilities and report their sensing results to eNB. The reporting can be simultaneously with or nearby every scheduling grant. If Rel-15 mode 3 UEs report sensing results by RRC signal, overhead reduction shall be considered to avoid severe impact to cellular users. The reporting overhead depends on payload of each report, report frequency, and also the number of reporting UEs. For example, eNB can determine the report ratio and choose some of the UEs to report.
· Enhancement 3: Indicate UE mode type.
By adopting enhancement 1 and/or enhancement 2, mode 3 UEs and mode 4 UEs are equally treated. In fact, mode 3 UEs shall be protected more than mode 4 UEs since mode 3 UEs are scheduled by eNB while mode 4 UEs select resource by themselves. From this point, mode type shall be indicated to distinguish two different modes. For example, if mode 4 UEs can indentify mode 3 UEs, mode 4 UEs can use different principles to exclude mode 3 UEs’ resources and mode 4 UEs’ resources to protect mode 3 UEs’ transmission. It is noticed that enhancement 3 is not suitable for scenario 2 if the mode type is indicated in SA since Rel-14 mode 4 UEs cannot understand mode indication by decoding SA.
Proposal 3: The following enhancements could be considered in resource pool sharing:
· Enhancement 1: Adjust the existed collided resources.
· Enhancement 2: Let eNB know the resource status of the sharing resource pool.
· Enhancement 3: Indicate UE mode type.
Conclusion
In this contribution, we have the following observation and proposals:
Proposal 1: Rel-15 mode 3 UEs shall set the resource reservation field in SCI-1 to the SPS period corresponding to SL SPS configuration index of DCI.
Proposal 2: FFS in which condition the resource reservation field in SCI-1 of Rel-15 mode 3 UEs will be set to zero.
Proposal 3: The following enhancements could be considered in resource pool sharing:
· Enhancement 1: Adjust the existed collided resources.
· Enhancement 2: Let eNB know the resource status of the sharing resource pool.
· Enhancement 3: Indicate UE mode type.
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