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1. Introduction

Resource pool sharing between mode 3 and mode 4 was discussed in RAN1 #92 and the following agreement was achieved [1].
Agreement: 

· Rel-15 Mode 3 UEs shall set the resource reservation field in SCI-1 to the SPS period. 

In RAN2 #101 meeting [2], 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.


In this contribution, we further discuss how to support resource pool sharing between mode 3 and mode 4 UEs. 
2. Discussion
Generally, there are three cases in resource pool sharing need to be considered, which are listed as follows: 
· Scenario 1: Resource pool sharing between R14 mode 3 and R15 mode 4

According to RAN2’s agreement, this scenario is not supported in Rel-15. 
· Scenario 2: Resource pool sharing between R14 mode 4 and R15 mode 3

It was agreed that R15 Mode 3 UEs shall set the resource reservation field in SCI-1 to the SPS period so that R14 mode 4 UE can avoid collision with R15 mode 3 UE by sensing. While one issue of this scenario is that if there is no resource usage information at eNB, eNB cannot avoid allocating mode 3 UE to the resource which has already been used by R14 mode 4 UE and that will cause transmission collision. Some mechanism of R15 mode 3 do sensing and reporting to eNB is proposed [3], in which the measured CBR/RSRP/S-RSSI within 100ms is reported to eNB. While it cannot totally avoid resource collision between R15 mode 3 and R14 mode 4.

· Firstly, if the reporting is based on measured CBR/S-RSSI which is statistics of resource usage, eNB cannot know exactly which resource is available per subframe so that the transmission collision cannot totally be avoided. 

· Secondly, if the reporting is based on the sensing results within 100ms, it cannot obtain the exact resource usage information considering the possible transmission period of mode 4 UE is within the set {20, 50, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000}ms. 

· Thirdly, the environment changes quickly because of high speed. Then the R15 mode 3 UE needs to report the available resource frequently to inform eNB the available resource to avoid possible collision with R14 mode 4 UE. That will be cause heavily signaling overhead.
· Fourthly, the proposed sensing report of CBR/S-RSSI in the 100ms period could be misleading to the eNB as some of the measured resources could be the last transmission for some UEs.
· Finally, there is no simulation results showing the benefit of sensing and reporting of Mode 3 UE until now. The advantage of this mechanism is not clear. The benefit of mode 4 sensing cannot be directly applied here because of the second reason above. The simulation needs to evaluate both the benefit of reporting and signaling overhead over Uu interface. 

Based on the above analysis, we don’t think the above R15 mode 3 UE sensing and reporting should be supported in R15. On the other hand, a simpler scheme could be considered such as described in [4], where the mode 3 UE request for new SL resources from the eNB if the previous assignment collides with other UE’s transmission. From [4], 
· R15 mode 3 UE perform sensing as per R14 mode 4 UE and sends SR/BSR to eNB as per existing R14 SL resource request procedure. 
· If R15 mode 3 determines based on sensing result that

· eNB assigned SL resources will collide with other UE’s transmission,

· CBR < X (e.g. X = 0.5), and
· PPPP < Y (e.g. sufficient latency/time)
Then R15 mode 3 UE sends SR/BSR again to eNB requesting for new resources and SR/BSR_request_count + 1

· Else if CBR ≥ X or PPPP ≥ Y, or SR/BSR_request_count reaches 1 for the same TB, R15 mode 3 UE uses the latest allocated resources for transmission.
Proposal 1: In the scenario of resource pool sharing between R14 mode 4 and R15 mode 3, there is no necessary to introduce new reporting scheme for R15 mode 3 UE. A simpler scheme of requesting new resources should be considered for R15 mode 3 UE if previous assignment collides with other UE’s transmission.
· Scenario 3: Resource pool sharing between R15 mode 3 and R15 mode 4

The resource reservation field in mode 3 is set to the SPS period so that mode 4 UE can avoid transmission collision with mode 3 UE by sensing. Whether to introduce mode indicator is a little controversial. The mode indicator is beneficial in some cases, such as different resource exclusion principles are applied to mode 3 and mode 4 UE. For example, once a PSCCH is detected and its mode indicator shows it is a mode 3 transmission, mode 4 UE will exclude its corresponding resource from candidate resource set to avoid collision to mode 3 transmission. If the mode indicator shows it is a mode 4 transmission, mode 4 UE will follow the same sensing procedure as R14. 
Proposal 2: In the scenario of resource pool sharing between R15 mode 3 and R15 mode 4, mode indicator should be introduced if different resource exclusion principles are applied to mode 3 and mode 4 UE. 
3. Conclusions
In this contribution, resource pool sharing between mode 3 and mode 4 is discussed. The following observations and proposals are given.

Proposal 1: In the scenario of resource pool sharing between R14 mode 4 and R15 mode 3, there is no necessary to introduce new reporting scheme for R15 mode 3 UE. A simpler scheme of requesting new resources should be considered for R15 mode 3 UE if previous assignment collides with other UE’s transmission.
Proposal 2: In the scenario of resource pool sharing between R15 mode 3 and R15 mode 4, mode indicator should be introduced if different resource exclusion principles are applied to mode 3 and mode 4 UE. 
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