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At the RAN1 #91 meeting, the following conclusion was reached [1]: 
· 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 this contribution, solutions for different pool sharing scenarios are presented, and the impact on Rel-14 UEs is discussed.
Resource pool sharing between mode-3 and mode-4 UEs
[bookmark: _GoBack]Radio resource pool sharing between mode-3 and mode-4 UEs can improve resource efficiency. The number of mode-3 (or mode-4) UEs may vary with time. If mode-3 and mode-4 UEs share the same resource pool, the unused resources by mode-3 (or mode-4) UEs can be used by mode-4 (or mode-3) UEs. However, there is a risk of collisions between mode-3 UEs and mode-4 UEs in a shared resource pool. Given that mode-3 UEs rely on the eNB for the resource allocation, they need to be protected from collisions with mode-4 UEs.
Proposal 1: When mode-3 and mode-4 UEs share the same pool, mechanisms are designed to protect mode-3 UEs.
Scenarios of resource pool sharing between mode-3 UEs and mode-4 UEs
Rel-14 mode-3(4) UEs coexisting with Rel-15 mode-3(4) will not be discussed in this section since no additional enhancements are needed from our perspective. We focus on discussing enhancements for the following three scenarios:
· Scenario 1: Rel-15 mode-4 UEs coexist with Rel-14 mode-3 UEs in the same resource pool.
In this scenario, only enhancements for Rel-15 mode-4 UEs are possible. The key issue to address is to identify Rel-14 mode-3 UEs, which can be decoupled into two steps: (1) to identify UE release; and (2) to identify the transmission mode used by the UE. 
For (1), given that Rel-14 UEs set all the reserved bits in SCI format 1 to zero [3], a value different than all zeroes of the reserved bits in SCI format 1 can be used to indicate Rel-15 UEs. For (2), to identify transmission modes, the UE can rely on the pool configuration: for Rel-14 UEs, the resource pool is mode-specific, thus a Rel-15 UE knows which mode the Rel-14 UEs are using. 
After the Rel-15 mode-4 UE identifies Rel-14 mode-3 UE, it skips the step of comparing the RSRP with the threshold and excludes the resources of Rel-14 mode-3 UEs according to all the possible reservation intervals.
Proposal 2: When Rel-14 mode-3 UEs coexist with Rel-15 mode-4 UEs,
· A Rel-15 mode-4 UE obtains an indication of the supported modes in a resource pool.
· A Rel-15 mode-4 UE automatically excludes the resources of Rel-14 mode-3 UEs without comparing the RSRP with the threshold.

· Scenario 2: Rel-15 mode-3 UEs coexist with Rel-14 mode-4 UEs in the same resource pool.
In this scenario, only enhancements on Rel-15 mode-4 UEs are possible. For instance, Rel-15 mode-3 UEs can perform sensing on the resource pool and report the sensing results to the eNB, so that the eNB can allocate resources that are reported as free. There are two factors should be considered further for the reporting: overhead and latency.
· Overhead: If all the candidate resource set is reported to eNB, since 20% resources are included in the resource selection window, the signaling overhead is significantly increased. To reduce the overhead, for instance, only several best candidate resources can be reported to eNB and only one is indicated to UE.
· Latency: According to the resource selection procedure in Rel-14, when the data arrivals in subframe n, the corresponding resource will be selected in [n+T1, n+T2] with T1 <= 4. For Rel-15 mode-3 UE, if the reporting of candidate resources is triggered after the arrival of data, the latency for the interaction between UE and eNB, e.g. potential SR/BSR, DCI and reporting signaling, may be larger.  Some enhancements can be considered to reduce the latency, e.g. fast SR in our companion contribution [2]. Another solution is to have the reporting independent from data transmission, e.g. done in a periodic, semi-static manner, similar to periodic CSI reporting. When the UE requests resources, eNB can schedule it according to the latest reporting. 
Proposal 3: When Rel-15 mode-3 UEs coexist with Rel-14 mode-4 UEs,
· A Rel-15 mode-3 UE performs sensing and reports related information for eNB scheduling.
· Several best candidate resources are reported to reduce the reporting overhead.
· Consider fast SR and candidate resources reporting done independently from the data transmission in a periodic, semi-static manner.

· Scenario 3: Rel-15 mode-4 UEs coexist with Rel-15 mode-3 UEs in the same resource pool.
In this scenario, the enhancements discussed for Scenario 1 and Scenario 2 can be used. However, the differentiation between Rel-15 mode-3 UEs and Rel-15 mode-4 UEs is necessary. The reserved bits in the SCI can be used to indicate the mode.
Proposal 4: When Rel-15 mode-4 UEs coexist with Rel-15 mode-3 UEs,
· Reserved bits in SCI format 1 can indicate if a Rel-15 UE uses mode-3 or mode-4.
· A Rel-15 mode-4 UE automatically excludes the resource of Rel-15 mode-3 UE without comparing the RSRP with the threshold.
· A Rel-15 mode-3 UE performs sensing and reports related information for eNB scheduling.
Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, the solutions to different pool sharing scenarios and the impacts to Rel-14 UEs are discussed. Based on the discussion, the following proposals are given.
Proposal 1: When mode-3 and mode-4 UEs share the same pool, mechanisms are designed to protect mode-3 UEs.
Proposal 2: When Rel-14 mode-3 UEs coexist with Rel-15 mode-4 UEs,
· A Rel-15 mode-4 UE obtains an indication of the supported modes in a resource pool.
· A Rel-15 mode-4 UE automatically excludes the resources of Rel-14 mode-3 UEs without comparing the RSRP with the threshold.
Proposal 3: When Rel-15 mode-3 UEs coexist with Rel-14 mode-4 UEs,
· A Rel-15 mode-3 UE performs sensing and reports related information for eNB scheduling.
· Several best candidate resources are reported to reduce the reporting overhead.
· Consider fast SR and candidate resources reporting done independently from the data transmission in a periodic, semi-static manner

Proposal 4: When Rel-15 mode-4 UEs coexist with Rel-15 mode-3 UEs,
· Reserved bits in SCI format 1 can indicate if a Rel-15 UE uses mode-3 or mode-4.
· A Rel-15 UE mode-4 automatically excludes the resource of Rel-15 mode-3 UE without comparing the RSRP with the threshold.
· A Rel-15 mode-3 UE performs sensing and reports related information for eNB scheduling.
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