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At the RAN #75 meeting, a new WID for V2X phase 2 was agreed with the following objectives [1]: 
1. Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]
……
d) Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;
In this contribution, the resource pool sharing between mode-3 and mode-4 UEs is discussed.
Resource pool sharing timescale
Resource pool sharing between mode-3 and mode-4 UE can either be short-term or long-term. With a short-term scheme, mode-3 and mode-4 UEs can dynamically share resources in the resource pool on a per-subframe basis. With a long-term scheme, resources can be semi-statically allocated. Mechanisms have to be put in place such that mode-3 and mode-4 UEs do not collide at a particular time instance. 
The design may be different whether pools sharing is done on a long-term or a short term basis. For short term sharing, solutions to allow a mode-4 /mode-3 user to detect a mode-3/mode-4 user need to be applied. Long-term sharing may be based on semi-static partitioning, without having to rely on more sophisticated collision detection/avoidance schemes.
Both long-term and short-term pool sharing are valuable and should be considered by RAN1.
Proposal 1: RAN1 needs to consider both dynamic and semi-static resource pool sharing design between mode-3 and mode-4
Pros and cons of radio resource pool sharing between mode-3 and mode-4 UEs
Radio resource pool sharing between mode-3 and mode-4 UEs can improve resource efficiency. The number of mode-3 UEs may vary with time. Pooling the resources for both modes enable higher multiplexing efficiency. If mode-3 and mode-4 UEs share the same resource pool, the resources can be used more efficiently since some unused resources by mode-3 (or mode-4) UEs can be used by mode-4 (or mode-3) UEs. However, in a pool with both mode-3 and mode-4 UEs, there is a risk of collisions between these UEs, thus mechanisms to mitigate collisions need to be specified. In particular, the eNB does not have any information about mode-4 UEs. This causes issues for scheduling mode-3 UEs.
Proposal 2: When mode-3 and mode-4 UEs share the same pool, mechanisms are designed to protect mode-3 UEs from collisions with mode-4 UEs
Scenarios of resource pool sharing between Rel-14 UE and Rel-15 UE
Several possible coexistence scenarios can be considered:
· Scenario 1: Rel-15 mode-4 UE coexist with Rel-14 mode-3 UE in the same resource pool
In this scenario, the resources occupied by Rel-15 mode-4 UE may be allocated to Rel-14 mode-3 UEs, thus creating collisions. With semi-static resource allocation, the collisions may happen over a significant time span. In order to solve this issue, enhancements to mode-4 UEs must be considered. For instance, the Rel-15 mode-4 UE can detect the continuous collision and may select a different resource after detection. Such schemes need to be evaluated further. 
[bookmark: _GoBack]Proposal 3: Collision detection by mode-4 UEs is considered. The impact on performance of legacy mode-3 UEs needs to be evaluated
· Scenario 2: Rel-15 mode-3 UEs coexist with Rel-14 mode-4 UEs in the same resource pool
There is also a risk of collision with this scenario. Since the sensing and resource reselection of legacy mode-4 UEs cannot be modified, the solution must rely on enhancements of mode-3 UE operation. For instance, the Rel-15 mode-3 UE can perform sensing on the resource pool and report the sensing results or a set of candidate resources to the eNB, so that the eNB can allocate resources that are reported as free. This mechanism significantly increases the signaling overhead and does not ensure full protection of mode-3 UEs, and needs further evaluation before being considered.
Proposal 4: Sensing and reporting by mode-3 UEs needs to be further evaluated before deciding on supporting this scheme
 Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, the pros and cons of sharing resource pool between mode-3 and mode-4 UE are discussed and different scenarios for coexistence are given. Based on the discussion, the following observation and proposal are given.
Proposal 1: RAN1 needs to consider both dynamic and semi-static resource pool sharing design between mode-3 and mode-4
Proposal 2: When mode-3 and mode-4 UEs share the same pool, mechanisms are designed to protect mode-3 UEs from collisions with mode-4 UEs
Proposal 3: Collision detection by mode-4 UEs is considered. The impact on performance of legacy mode-3 UEs needs to be evaluated
Proposal 4: Sensing and reporting by mode-3 UEs needs to be further evaluated before deciding on supporting this scheme
 References
[bookmark: _Ref471377774][bookmark: _Ref425325978][bookmark: _Ref440609814][bookmark: _Ref367787843][bookmark: _Ref383190669][bookmark: _Ref370194968][bookmark: _Ref465249011]RP-170798, “New WID on 3GPP V2X Phase 2”, RAN #75, Dubrovnik, Croatia, Mar. 6-9, 2017.
