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1	Introduction
During the previous 3GPP RAN WG2 meeting (i.e. RAN2#101, February/March 2018, meeting report available in [1]) several decisions have been made with respect to radio resource pool sharing for Mode 3 and Mode 4 UEs. The goal of this paper is to elaborate on how to protect the Mode 3 exclusive resource allocations and what approach to Mode 3 sensing shall be adopted. 
2	Discussion
[bookmark: _Hlk510524870]2.1	Mode 3 allocations 
A fundamental principle of Mode 3 resource allocation is to schedule the UEs with certain PRBs and make sure those are not assigned to other users simultaneously. As per 3GPP Rel-14 Mode 3 UEs are not equipped with a sensing capability so cannot determine that another UE is using the same radio resources. With the advent of shared resource pools, this paradigm is violated, posing collision risk and in fact making Mode 3 useless.
Observation 1: [bookmark: _Ref510697234]Mode 3 resource allocation becomes virtually pointless in case of shared Mode 3/Mode 4 resource pool and in the absence of any protection mechanism for Mode 3 UEs.
RAN1 has agreed “Rel-15 Mode 3 UEs shall set the resource reservation field in SCI-1 to the SPS period” [2]. This agreement minimizes Mode 3 UE’s future collision risk with Mode 4 UEs by facilitating Mode 4 UE sensing on the allocated resources of Mode 3 UE. However, it doesn’t help to protect Mode 3 UEs from collision with Mode 4 UEs if any Mode 4 UE happened to select the at least partially overlapping resources with the allocated Mode 3 UE resources. To allow Mode 3 UE to detect whether the allocated resources collide with already selected resources by the Mode 4 UEs in the shared resource pool, it is beneficial to assign Mode 3 UEs  resources from both dedicated/exclusive and shared pool, if resource pool sharing is expected to occur in realistic deployments. Thus, the following steps may be taken:
· Mode 3 UE may have resource allocation from non-shared/exclusive pool , as a primary choice (it can be also done for highly reliable SL transmission, depending on the PPPR level) at least before the Mode 3 UE ensures that the secondary choice is a collision free allocation with respect to other Mode 4 UEs.

· Simultaneously, Mode 3 UE may have resource allocation from the shared pool, as a secondary choice, prone to the possible collisions with other (Mode 4) UEs
Such approach would result in efficient pool sharing between Mode 3 and Mode 4 UEs, while ensuring Mode 3 UEs are guaranteed exclusive and protected allocations, whenever needed and decided by eNB.
Proposal 1: [bookmark: _Ref510697246]RAN2 is asked to consider protecting Mode 3 allocations by ensuring the eNB may assign dedicated primary resources from the non-shared Mode 3 pool in parallel to assigning shared secondary resources from Mode 3/Mode 4 common pool

2.2	Sensing mechanism for Mode 3 UEs
The approach described in section 2.1 will not work effectively without certain reporting concerning the usability of the assigned resources in the shared pool. As decided at RAN2#101 meeting, the following aspect still remains FFS:
	8: FFS on the need of support of new mode-3 sensing report for resource pool sharing.



Forcing Mode 3 UEs to behave exactly as Mode 4 UEs with regards to sensing would be counter-productive (similarly to a destructive decision to make Mode 3 UEs co-exist in the shared pool, without any protective mechanisms). Thus, we believe Mode 3 UEs can sense, but only on those particular resources from the shared pool, which were assigned to them. This reduces the burden on Mode 3 UEs by not obliging them to sense the entire pool, leading to optimized energy consumption and lower ratio of Rx chains engagement, etc. The result of such sensing would be then reported to the eNB and serve as an important factor in pool size adjustment. For example, the eNB may release (or reduce the size of) the allocated primary Mode 3 resources from the non-shared/exclusive resources for the UE upon receiving the sensing report from UE confirming the allocated secondary Mode 3 resources are collision free. Thus, the eNB can keep the small size of the non-shared resource pool. 
Proposal 2: [bookmark: _Ref510697260]RAN2 is asked to adopt the Mode 3 UE sensing limited to the configured shared pool resources. The result thereof will allow the eNB to adjust the resource pools sizes.
3	Conclusion
This TDoc was aimed at discussing the details of Mode 3 resource protection and pool sensing. In the course of this paper the following observations and proposals have been made:
Observation 1: Mode 3 resource allocation becomes virtually pointless in case of shared Mode 3/Mode 4 resource pool and in the absence of any protection mechanism for Mode 3 UEs.
Proposal 1: RAN2 is asked to consider protecting Mode 3 allocations by ensuring the eNB may assign dedicated primary resources from the non-shared Mode 3 pool in parallel to assigning shared secondary resources from Mode 3/Mode 4 common pool
Proposal 2: RAN2 is asked to adopt the Mode 3 UE sensing limited to the configured shared pool resources. The result thereof will allow the eNB to adjust the resource pools sizes.
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