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Discussion and Decision

1.
Introduction
RAN plenary approved the REL-15 WI on V2X Phase 2 [1]. One of the WI objectives is

	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, it is addressed on mechanisms for radio resource pool sharing between UEs using mode 3 and UEs using mode 4.
2.
Discussion 
A primary goal to achieve by radio resource pool sharing between UEs using mode 3 and UEs using mode 4 is to reduce the collisions between UEs of different modes. In order to support the goal without causing significant degradation to Rel-14 PC5 operation, two main solution directions can be considered. 
· Approach 1: Let UE using mode 4 to protect UE using mode 3

· Approach 2: Let UE using mode 3 to protect UE using mode 4

Since mode 4 UE normally performs sensing, if some simple information from mode 3 UE is provided during V2X sidelink transmission, the approach 1 is easily achieved. One of efficient and simple solutions example for this is to utilize Resource reservation field in SCI format 1 of Mode 3. In the current specification [2], the UE behaviour on setting the contents of SCI format 1 for mode 3 is as follows: To be specific, Resource reservation field of SCI format 1 shall be set to zero for Mode 3. If mode 3 UE sets this field to “SPS period” rather than zero, mode 4 UE can avoid the collision of resource used by mode 3 UE. 

Additional scheme based on distinction between UEs using Mode 3 and 4 can be considered. For example, the mode indicator can be defined by using the reserved bits in SCI format 1. When this is applied, Mode 4 UE can prevent selection of resource occupied by Mode 3 UE in Step 2. Here, further enhancement on Step 2 can be considered. For example, it can be defined that Mode 4 UE excludes the candidate resource within its selection window, if it is overlapped with Mode 3 UE’s resource during “multiple” reservation intervals. By doing so, more protection of Mode 3 UE can be possible. 
Proposal 1 Consider the following schemes for mode 4 UE to protect mode 3 UE.
- Mode 3 UE sets the Resource reservation field of SCI format 1 to associated “SPS period” of the configured SPS
- Include mode 3 indicator in SCI
One of the way for approach 2 is to rely on CBR reporting, which means eNB may not configure mode 3 operation in a busy resource pool based on the reported CBR. This is already possible based on network implementation without any impact to the current specification. However, if the CBR level of each pool is similar, CBR reporting does not provide additional benefit in resource pool sharing. Reporting of finer granularity sensing results information such as sensing results on each subframe can be considered. Considering the signalling overhead due to finer reporting compared to the gain, it does not seem good solution. 
Another way for approach 2 is to optimize the mode 3 behaviour based on the acquired resource usage information via SCI of other UEs. The example of the optimization could be that if the mode 3 UE knows that the collision has happed or is expected especially for SPS, the UE could report the information to the network. Then, the network would take measures for the collisions or expected collisions.
Proposal 2 Consider the following schemes for mode 3 UE to protect mode 4 UE.
- Mode 3 UE reports the collisions/expected collisions to the network.
3.
Conclusion
In this contribution, it is discussed on radio resource pool sharing between UEs using mode 3 and UEs using mode 4 and proposed as follows.
Proposal 1 Consider the following schemes for mode 4 UE to protect mode 3 UE.
- Mode 3 UE sets the Resource reservation field of SCI format 1 to associated “SPS period” of the configured SPS
- Include mode 3 indicator in SCI
Proposal 2 Consider the following schemes for mode 3 UE to protect mode 4 UE.
- Mode 3 UE reports the collisions/expected collisions to the network.
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