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1. Introduction
This is revision of companion contribution R1-1805024 [1].

In RAN1 #92 meeting and RAN2 #101 meeting, agreements on resource pool sharing between Mode-3 UE and Mode-4 UE were reached as followed.
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In this contribution, radio resource pool sharing between Mode-3 UE and Mode-4 UE will be discussed and our preference will be given.
2. Discussion
2.1. Motivation 
In this section, the motivation to configure shared radio resource pool between Mode-3 UE and Mode-4 UE will be clarified.
In Rel-14 V2X, two resource allocation modes, i.e., Mode-3 and Mode-4, were specified for sidelink communication, and different resource selection mechanisms were assumed for the two modes, i.e., Mode-3 UE follows eNB scheduling and Mode-4 UE makes sensing based autonomous resource selection. To simply avoid TX resource collision between UEs using different modes, dedicated orthogonal resource pools are configured for Mode-3 UE and Mode-4 UE. 

In case of orthogonal resource pools configuration for Mode-3 UE and Mode-4 UE, there is case when resource efficiency is low, e.g., there are much less UEs using Mode-4 than UEs using Mode-3, Mode-3 UE still cannot use resources in resource pool configured for Mode-4 UE, thus resulting into low resource utilization efficiency. It is noted that, eNB can improve resource efficiency in this case according to Rel-14 V2X specification, e.g., semi-static adjusting orthogonal resource pool size or switching UE mode from Mode-3 to Mode-4 or vice versa according to Mode-3 UE data traffic amount and Mode-4 UE CBR report. Expect for afore-mentioned methods to improve resource efficiency, configuration of shared resource pool between Mode-3 UE and Mode-4 UE can be considered as well. 
Observation 1: Sharing radio resource pool between Mode-3 UE and Mode-4 UE is complementary/optional method to improve resource efficiency.

Except for the motivation to improve radio resource efficiency, radio resource pool sharing between Mode-3 UE and Mode-4 UE may exist in case that the preconfigured Mode-4 resource pool overlaps with eNB configured Mode-3 resource pool.
Observation 2: The preconfigured Mode-4 resource pool used by out-of-coverage UEs may overlap with the Mode-3 resource pool configured by eNB.
2.2. Resource collision handling between Mode-3 and Mode-4 UE in shared radio resource pool
In this section, resource collision handling between Mode-3 and Mode-4 UE will be discussed. In companion contribution R1-1802451, inter-mode resource collision handling for following two cases were discussed:

Case 1: Radio resource pool sharing between Rel-14 Mode-4 UE, Rel-15 Mode-3 UE (and Rel-15 Mode-4 UE);
Case 2: Radio resource pool sharing between Rel-14 Mode-3 UE, Rel-15 Mode-4 UE (and Rel-15 Mode-3 UE);
In RAN2 #101 meeting, it was agreed that resource pool sharing between Rel-14 Mode-3 UE and Rel-15 Mode-4 UE is not supported due to difficulty to address resource collision between Rel-14 Mode-3 UE and Rel-15 Mode-4 UE. Similarly, Case 1 should be discussed with high priority in RAN1.

For Case 1, the major concern is TX resource collision between Rel-14 Mode-4 UE and Rel-15 Mode-3 UE. In RAN1 #91 meeting, it was agreed that Rel-15 Mode-3 UE shall set the resource reservation field in SCI-1 to the SPS period to enable Mode-4 UE to exclude Mode-3 UE occupied resource. But on enhancement to handle eNB to schedule Mode-4 UE occupied resource, no consensus was reached in both RAN1 and RAN2.
In our understanding, even with the single mechanism agreed in RAN1 #92 meeting, inter-mode resource collision resulting from eNB scheduling Mode-4 UE occupied resource can be resolved. For example, if eNB schedules a Mode-4 UE occupied resource to Mode-3 UE, the resource collision will last a few transmissions before the Mode-4 UE makes resource reselection, but if the Mode-4 UE reselect another resource for the following packet transmission after resource reselection, the inter-mode resource collision will be resolved autonomously. 

Proposal 1: No further spec. effort to handle inter-mode resource collision in a shared resource pool between Mode-3 UE and Mode-4 UE from RAN1 perspective.
3. Conclusion
In this contribution, radio resource pool sharing between Mode-3 UE and Mode-4 UE have been discussed. Based on the discussion, the following proposals and observations are made:
Observation 1: Sharing radio resource pool between Mode-3 UE and Mode-4 UE is complementary/optional method to improve resource efficiency.

Observation 2: The preconfigured Mode-4 resource pool used by out-of-coverage UEs may overlap with the Mode-3 resource pool configured by eNB.
Proposal 1: No further spec. effort to handle inter-mode resource collision in a shared resource pool between Mode-3 UE and Mode-4 UE from RAN1 perspective.
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RAN 1 #92 Agreement: 


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


RAN 2 #101 Agreement:


Support resource pool sharing between Rel-15 Mode-3 and Rel-15 Mode-4 UE.


Support resource pool sharing between Rel-15 Mode-3 and Rel-14 Mode-4 UE.


Not support resource pool sharing between Rel-14 Mode-3 and Rel-15 Mode-4 UE.
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