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1. Introduction
In this contribution, we discuss the private resource pool allocation scheme for LTE SL and the same scheme apply for NR. 
2. Discussion
In the V2X application scenario, two different types of V2X UE RSU and OBU are installed on the road side and the board side respectively, however no specification difference between each other according to the 3GPP RAN, which collectively identify the RSU and OBU as the “V2X UE”. In some CT or SA specifications, both the RSU and OBU are included just for readability as the ITS(intelligent transportation system) declared these two types of V2X UE.
One main reason for this is that it is unnecessary to differentiate the RSU and OBU UE since no corresponding demand was proposed in the past.
In some countries, OBU and RSU may have different operators, e.g. car company as OBU operator and the other company as RSU operator in China. The RSU operators needs large investment for the RSU network deployment and no car company has shown interest for this investment yet. There is a trend that the RSU and OBU may have completely different operators and operation mode in future in most countries.
Observation 1: In current 3GPP specifications, there is no specification difference between RSU and OBU and these two different types of V2X UE may have different operators in future.
The RSU operators may receive the economic or legal punishment due to the co-channel interference or the resource competition risk to the OBU in some cases when the automatic drive accident happens. Although the system simulation results in TR 36.885 show that the autonomous resource selection mode specified in TS 36.231 could achieve a acceptable PRR and negligible UE-UE interference, it doesn’t differentiate the RSU and OBU and assume that the OBU(RSU) operator could accept the same PRR loss caused by the OBU-OBU(RSU-RSU) interference and the RSU-OBU (OBU-RSU)interference. If OBU and RSU operators are different, they may request a higher PRR when the two type of V2X UE compete the same transmit resource to avoid the possible legal or economic punishment. For example, assume the acceptable PRR is 80% when there are only OBUs and no RSUs while the PRR may be 90% or even more when the RSU and OBU compete the same transmit resource in the same geographical areas. In some extreme cases, the acceptable PRR caused by the resource competition may be 100% to completely avoid the potential risk, meaning the RSU-OBU interference is not negligible any more.
Observation 2:  To completely avoid the potential risk, the acceptable PRR may be 100% when the OBU and RSU compete the same resource, meaning the RSU-OBU interference is not negligible any more.
The possible RSU-OBU interference could be reduced by the autonomous resource selection mode but still exists. Therefore RSU and OBU operators may require individual pure spectrum resource. Additionally, when there are traffic jam or red traffic light in the crossroad, 540 OBUs and 1 RSU may huddle in the same narrow space. It may be hard for the RSU to obtain the transmit resource since one RSU compete with 540 or even more OBUs.
Proposal 1: RSU and OBU operators may require individual pure spectrum resource, and it is necessary to allocate the individual pure resource for both of them.
The individual pure resource allocation scheme may have some inherent drawbacks, one of which is the reduced spectrum efficiency. Reasonable resource allocation could help to improve the spectrum efficiency. If the network knows the real numbers of the active OBU and RSU in the network deployment, it could calculate the reasonable resource allocation ratio between RSU and OBU. If  all the V2X UE report their UE type when in RRC_CONNECT state, the network could log all these historical information to decide the specific resource allocation ratio between RSU and OBU. 

Proposal 2: V2X UE needs to report their UE type to the network when in RRC_CONNECT state and the network could log all these historical information to decide the specific resource ratio between RSU and OBU.

Three options are shown below to allocate the individual resource pool for RSU and OBU, taking the spectrum efficiency into consideration.
· Option 1: In the resource configuration information, e.g. RRC reconfiguration or SIB information, one additional parameter is added to indicate whether the corresponding private resource pool could be used for RSU or OBU. The V2X UE choose the corresponding resource pool based on its UE type, i.e. RSU or OBU, known to the UE in its factory settings.
· Option 2: The V2X UE choose the corresponding resource pool based on its own V2X UE type without any corrections of the current resource configuration information. It is noted that the resource pool selection scheme needs to be specified and all the UEs follow.
· Option 3: The network configure the sharing resource pool for RSU and OBU except for the private resource pools identified in option1. The RSU and OBU could share the sharing resource pool with CBR limits to improve the spectrum efficiency.
Observation 3: Three options are suggested to allocate the individual resource pool for RSU and OBU.

Option1 and option2 allocate the private resource pool for RSU and OBU in terms of the network and UE respectively and option3 is based on option1, aiming to improve the spectrum efficiency. 
Option 2 require the uniformed UE resource pool selection scheme. One possible solution is to identify the mapping of the resource pool index and the V2X UE type, which can be provisioned by the authorization radio parameters([1] section 4.4.1.1.2) when the UE is “not served by the E-UTRAN or NR”. V2X UE receive the authorization parameters and follow the mapping relationship to select the corresponding transmit resource pool. 
The sharing resource pool in option3 is designed to improve the spectrum efficiency. Both RSU and OBU could select one resource pool every time from the individual private resource pool sets and the sharing resource pool sets. It is based on UE behaviour or some principles to select which kind of resource pool. The sharing resource pool is subject to the CBR limits and is available only when the CBR is less. Otherwise, RSU and OBU could only select the private resource pool. The network face the trade-off between the more private resource and more sharing resource. More private resource means more pure resource and less spectrum efficiency and vice versa.
The option 3 improves the spectrum efficiency at the expense of sacrificing pure spectrum and could only be the suboptimal options. 
Observation 4: Option1 and option 2 are the preferred resource allocation scheme.
3. Conclusion
In this contribution, we discuss the resource pool configuration scheme for NR and LTE SL. We have the following observations and proposals:
Observation 1: In current 3GPP specifications, there is no specification difference between RSU and OBU and these two different type of V2X UE may have different operators in future.
Observation 2:  To completely avoid the potential risk, the acceptable PRR may be 100% when the OBU and RSU compete the same resource, meaning the RSU-OBU interference is not negligible any more.
Observation 3: Three options are suggested to allocate the individual resource pool for RSU and OBU.
· Option 1: In the resource configuration information, e.g. RRC reconfiguration or SIB information, one additional parameter is added to indicate whether the corresponding private resource pool could be used for RSU or OBU. The V2X UE choose the corresponding resource pool based on its UE type, i.e. RSU or OBU, known to the UE in its factory settings.

· Option 2: The V2XUE choose the corresponding resource pool based on its own V2X UE type without any corrections of the current resource configuration information. It is noted that the resource pool selection scheme needs to be specified and all the UEs follow.

· Option 3: The network configure the sharing resource pool for RSU and OBU except for the private resource pools identified in option1. The RSU and OBU could share the sharing resource pool with CBR limits to improve the spectrum efficiency.

Observation 4: Option1 and option 2 are the preferred resource allocation scheme.

Proposal 1: RSU and OBU operators may require individual pure spectrum resource, and it is necessary to allocate the individual pure resource for both of them.
Proposal 2: V2X UE needs to report their UE type to the network when in RRC_CONNECT state and the network could log all these historical information to decide the specific resource ratio between RSU and OBU.
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