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1 Introduction
In RAN2#95, remaining issues on the path switch for sidelink were discussed. Following agreements were reached.

	Agreements:

· AS informs upper layer of the path configuration.  From RAN2 point of view, path switching is done by UE upper layer and there is no need to specify AS layer information to upper layer for the sake of path switching.  


Given that RAN#74 has down prioritized this issue, we only focus in this paper on whether the eNB should explicitly signal the path availability (e.g. PC5/Uu) or not.
2 Discussion
2.1 PC5 configuration
V2V operations can be performed over PC5 and/or Uu. In RAN2#94, it was discussed how to handle the selection between the two paths, and the following agreements were made: 

	Agreements:

· If both Uu and PC5 are configured for V2V transmissions, it is left up to UE upper layers which path is selected.   FFS whether any additional AS information is provided to upper layers 

· The eNB can configure the V2V transmission configuration in SIB and/or dedicated signalling


Given the above agreements, our understanding is that the selection of the path is left up to the UE and no special path selection mechanism needs to be designed at least in RAN layers. Certainly, the eNB should have the possibility to signal whether V2V-related sidelink resources are available or not in a cell. However, legacy ProSe mechanism can be reused, i.e., the eNB simply needs to broadcast the new SIB21 (which possibly can also contain mode-2 resources) to indicate that the current cell may provide resources for V2V-related operation over sidelink.

In [1], it is argued that an explicit PC5-availability indication is needed, for scenarios in which a cell supports only Uu. In fact, it is assumed that in any case, the cell needs to provide at least the reception pool to ensure inter-cell communications. So, in this scenario, the UE would not know whether the cell really supports PC5 transmissions (i.e. only mode-3, for which broadcasting of the transmitting pool is not needed) or not. However, we believe that no special optimization is required for that.

Firstly, scenarios in which there will be a lot contiguous cells, some supporting only Uu and some supporting only PC5 is not foreseen in most common scenarios, since in any case there might be an impact on performances (e.g. latency) due to the fact that PC5-only cells cannot receive traffic from neighbouring cells only using Uu. Anyhow, the UE can always request mode-3 resources, and in case such resources are not received, the UE will switch to Uu. Latency impact should be minimal.
Observation 1 Including a “PC5-availability” flag in SIB21 brings limited gains in terms of latency.

Proposal 1 As in legacy ProSe, the availability of V2V-related PC5 operations in a cell is signalled by the presence of the new IE in SIB21 in the cell.
2.2 Uu configuration

For Uu, we believe that the network should not signal Uu availability for V2V. V2V has to be regarded just as any other LTE service (identified by the network with a specific QoS profile) and in LTE, the eNB does not signal whether a certain service is supported or not by the network. 
Observation 2 In LTE, the eNB does not signal explicitly whether a certain service associated to a specific QoS profile is available or not.

In RAN2, it has been proposed to introduce a solution to signal Uu availability specifically for V2V applications in the AS specifications (e.g. RRC). However, this does not follow the principle to separate the application layer and 3GPP layer. In case of V2X, for example, the reference points between V2X applications in the UEs (V5), and between a V2X application in a UE and the V2X application server (V1) are outside the scope of 3GPP specifications.
Observation 3 To signal Uu availability specifically for V2V applications in RRC breaks the separation of the application layer and 3GPP layer.

Further, the granularity to steer the traffic may be specific for each family of V2X application for each operator’s network and also typically need to be evolved in the future. For example, V2V is one way to identify a particular V2X service, while PSID (Provider Service Identifier) or ITS-AID (ITS Application Identifier) is another. We thus make the following observation:

Observation 4 To support a variety of applications, such as different “V2X applications”, any 3GPP mechanism to support the application in the path selection, should be designed in an application-agnostic way.
As such, we believe that by simply following legacy procedures for bearer establishment, the UE will initiate Uu connection via the random access procedure (and possibly indicate the desired QoS profile) and the network takes decision on whether to establish a dedicated radio bearer for V2V on the basis of the specific network QoS configuration. If for any reason the bearer establishment request is rejected (e.g. admission/congestion control policies, etc.), the UE upper layers can redirect the traffic over V2V.

Observation 5 V2V has to be regarded just as any other LTE service, i.e., legacy procedures should be reused to establish a dedicated radio bearer and assign radio resources and UE upper layers select the Uu path.

From this perspective, the Uu can be considered always available, and the UE can decide whether to switch from Uu to PC5 depending on whether a V2V dedicated bearer is rejected. For example, the UE might switch the path from Uu to PC5 when the network does not establish the V2V dedicated radio bearer or simply an established V2V dedicated bearer is suddenly pre-empted due to admission control policy.

On the other hand, the UE might decide to switch from PC5 to Uu when the quality of service over the PC5 is not satisfactory, e.g., congestion busy ratio above a certain threshold.
Observation 6 The application layers of the UE can switch from Uu to PC5 when the dedicated V2V bearer is not established or it is rejected/pre-empted.
Observation 7 The application layers of the UE can switch from PC5 to Uu when the quality of service over the PC5 is not satisfactory.

For this reason, we propose the following:
Proposal 2 Do not specify additional optimizations for path switch in the AS layer. 
In case RAN2 considers that the application layer-based path switch mechanism introduces latency, RAN2 could investigate how to use access class barring mechanism to signal whether the Uu path has to be used or not for V2V purpose.
Proposal 3 In case the latency of radio bearer setup is considered an issue, RAN2 can consider access class barring mechanism to optimize latency of path switch.

One example of an access class barring mechanism is the application-specific congestion control for data communication (ACDC), which can control the access attempts per operator-identified application. The linkage between application and ACDC category is made by UE pre-configuration (this is specified by CT1, please see [2]). While ACDC was originally motivated to be used in scenarios like disaster situations, the architecture of ACDC may be in line with a need to limit Uu traffic for a “V2V application”, while keeping the clear separation of the 3GPP layer and the application layer. This leads to the following observation:
Observation 8 It is possible to control access attempts from particular V2X applications, such as “V2V”, while allowing other applications for the same UE, without breaking the 3GPP layer and application layer separation.
3 Conclusion

In section 2 we made the following observations:
Observation 1
Including a “PC5-availability” flag in SIB21 brings limited gains in terms of latency.
Observation 2
In LTE, the eNB does not signal explicitly whether a certain service associated to a specific QoS profile is available or not.
Observation 3
To signal Uu availability specifically for V2V applications in RRC breaks the separation of the application layer and 3GPP layer.
Observation 4
To support a variety of applications, such as different “V2X applications”, any 3GPP mechanism to support the application in the path selection, should be designed in an application-agnostic way.
Observation 5
V2V has to be regarded just as any other LTE service, i.e., legacy procedures should be reused to establish a dedicated radio bearer and assign radio resources and UE upper layers select the Uu path.
Observation 6
The application layers of the UE can switch from Uu to PC5 when the dedicated V2V bearer is not established or it is rejected/pre-empted.
Observation 7
The application layers of the UE can switch from PC5 to Uu when the quality of service over the PC5 is not satisfactory.
Observation 8
It is possible to control access attempts from particular V2X applications, such as “V2V”, while allowing other applications for the same UE, without breaking the 3GPP layer and application layer separation.


Based on the discussion in section 2 we propose the following:
Proposal 1
As in legacy ProSe, the availability of V2V-related PC5 operations in a cell is signalled by the presence of the new IE in SIB21 in the cell.
Proposal 2
Do not specify additional optimizations for path switch in the AS layer.
Proposal 3
In case the latency of radio bearer setup is considered an issue, RAN2 can consider access class barring mechanism to optimize latency of path switch.
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