
3GPP TSG-SA WG6 Meeting #25
S6-181237
Sophia Antipolis, France, 23rd – 27th July 2018
(revision of S6-181106, 1168)

Source:
Huawei, Hisilicon

Title:
Proposal for solution to key issue on switching modes of operation

Spec:
3GPP TR 23.795 v1.0.0

Agenda item:
10.1
Document for:
Approval

Contact:
Niranth (namogh@huawei.com), Emmanouil Pateromichelakis (Emmanouil.Pateromichelakis@huawei.com)
1. Introduction
This contribution proposes solution for key issue#22.

2. Reason for Change

In TR 23.795, key issue#22 is specified as follows:

	5.22
Key issue 22 – Support for operation modes selection for V2V communications 

The V2X services need to support different modes of operation for V2V (PC5 and Uu) communications, to ensure meeting the tight service requirements especially for the reliability and delay critical services. In particular, V2V should be supported via PC5 for direct V2V communication and/or Uu for indirect V2V communication considering KPI improvement. The V2X application layer requires to control the operation modes selection considering the V2V service KPIs for reliability and latency as specified in 3GPP TS 22.186 [3].

The aforementioned considerations for operation mode selection for V2V scenarios are not addressed in 3GPP TS 23.285 [8]. Hence, it is required to study whether and how the VAE capabilities should support the selection of Uu and PC5 modes of operation for V2V services considering KPI improvement (especially reliability and latency).


According to TS 36.300, the choice of operation modes are either scheduled by BS via RRC or autonomously by the Vehicle (UE). The switching between Direct and In-direct V2V communications for the data forwarding requires the discovery and communication to the RSU or UEs which introduced signaling exchanges impacting the V2X service KPIs. 

According to RRC specifications (TS 36.331), the V2X side-link operation (over PC5) is performed after the configuration of UEs by upper layers and enables the UE to monitor or transmit side-link discovery announcements on a specific frequency. V2X side-link communications are specified to operate in both in cell-coverage and out of coverage scenarios. In case of in-coverage scenarios, the UE is attached to a serving cell; and the selected frequency on the cell used for V2X side-link communication operation belongs to the registered or equivalent PLMN as specified in TS 24.334.
Observation 1: The adaptation of mode of operation between indirect (via Uu) and direct (PC5) V2V communications is currently handled by the network or the UE based on radio link failure and is expected to have large overhead for the release and establishment of a session for V2X service. Also, the selection of modes of operation at the network-side may impact the operation of services to other V2X-UEs; hence interaction with the application will be required.
Some key considerations for the capability of configuring the mode of operation may be the following:
· According to Solution #7: Network situation and QoS monitoring (TR 23.795), the application-layer can monitor per-UE QoS and network (RAN, CN) resource situation. Network Resources can be reserved on demand or pro-actively in case of switching to Uu which is recommended by VAE server, by taking into account the network / QoS monitoring or expectation of QoS degradation.
· PC5 parameter provisioning can be available at the VAE server (see TR 23.795, Solution #6: PC5 parameters provisioning via V1 reference point). Therefore, the VAE server is capable of setting and configuring the PC5 communication on behalf of the UE and/or the Network. 
· Inter-PLMN non-roaming and roaming V2V communications (two or more cars belonging to different PLMNs, exchanging safety related broadcast V2V messages) is a key scenario which may require too much signaling if the switching between direct and in-direct V2V is decided at the PLMN-side, based on a network or application request. If the mode of operation switching trigger capability is abstracted at the VAE server; the interaction and the impact at service performance will be minimized. 
Proposal: Given the monitoring capabilities of VAE server and the fact that the VAE server is aware of the application KPI requirement for one or group of vehicles, it is recommended that the modes of operations for a V2X service can be selected at the VAE server, taking into account abstracted actual or estimated network and QoS capabilities/status information.

In particular, two scenarios can be examined:

A. Switching from direct V2V (PC5) to in-direct V2V (Uu)

The VAE server can trigger the switching the UP configuration from direct V2V (PC5) to in-direct V2V (Uu), when the side-link conditions/QoS are expected to downgrade for single or pre-defined group of V2X-UEs (e.g. based on information from application specific server). For this scenario, PC5-related monitoring (e.g. average link quality, PC5 load, PC5 availability and resource situation (e.g. side-link average interference) may need to be available to the VAE server. This can be performed using two options:

-
PC5 Monitoring by VAE server, using V1-AE between VAE Client and VAE server 

-
PC5 Monitoring by VAE server, using network exposure capabilities (RAN-MME-SCEF or RAN-AMF-NEF) for the particular case of Mode 3 V2V communications (where RRC at the BS handles side-link scheduling and receives side-link measurements)

B. Switching from indirect V2V (Uu) to direct V2V (PC5)

The VAE server can trigger the switching the UP configuration from indirect V2V (Uu) to direct V2V (PC5), when the resource situation or network QoS are expected to downgrade for single or pre-defined group of V2X-UEs (based on the received monitoring events and/or network analytics). The requirement for this scenario on PC5 monitoring by VAE server may be optional, since the monitoring of Uu will be the main driver for recommending a change to PC5 as back-up option. The PC5 parameter provisioning will be sent to the V2X-UE and the discovery and operation on PC5 will be decided at the UE, while keeping active the Uu connection till the establishment of the PC5 session.
 3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.795 v1.0.0.
* * * First Change * * * *

7.X
Solution #X: Switching the mode of operation for V2V communications controlled by network
7.X.1
Solution description

7.X.1.1
General
This solution corresponds to key issue 22. The V2X services need to support different modes of operation for V2V (PC5 and Uu) communications. The V2X application layer requires to control the operation modes selection considering the V2V service KPIs as specified in 3GPP TS 22.186 [3].
The modes of operations can be configured based on network capabilities information available at the V2X application layer, in order to ensure V2V service KPI fulfilment in the following scenarios:
-
The VAE server triggers switching the user plane configuration from direct (PC5) to in-direct (Uu) V2V, when the side-link conditions/QoS are expected to downgrade for single or pre-defined group of V2X-UEs (e.g. based on information from V2X UEs or from V2X application specific server).
-
The VAE server triggers switching the user plane configuration from indirect (Uu) to direct (PC5) V2V, when the resource situation or network QoS are expected to downgrade for single or pre-defined group of V2X-UEs (based on the received monitoring events and/or network analytics).
7.X.1.2
Switching from Direct (PC5) to Indirect (Uu) V2V communications
Figure 7.X.1.2-1 illustrates the solution where the V2V communications are switched from direct (PC5) to indirect (Uu) mode.

Pre-condition:
-
The network situation and QoS monitoring procedure specified in subclause 7.7.1.3 has been initiated by VAE server and the network situation and QoS monitor reporting (e.g. congestion, load) is performed as specified in subclause 7.7.1.4.

-
The VAE server is provided with the KPI information for the V2V services.

-
V2X UE 1 and V2X UE2 are engaged in direct (PC5) V2V session.
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Figure 7.X.1.2-1: Switching from direct (PC5) to indirect (Uu) V2V communications 

1.
The V2X UEs periodically provide PC5 monitoring reports to the VAE server which includes information of the V2V service KPIs as received by the V2X UEs.
2.
The VAE server monitors the PC5 conditions corresponding to the direct V2V session(s) and further decides to switch the mode of operation from direct (PC5) to indirect (Uu) for the on-going V2V session(s), if the KPIs for the V2V service communication are degraded.

3.
The VAE server communicates with the appropriate entity (e.g. SCEF or NEF) of the underlying 3GPP network systems (EPS or 5GS) to establish indirect (Uu) V2V connectivity (PDN/PDU session and user plane path) with the information of V2X UEs and the new mode of operation.

4.
The VAE server notifies about the change of mode of operation (PC5 to Uu) to the affected V2X UEs.

5.
The VAE server notifies about the change of mode of operation (PC5 to Uu) to the V2X application specific server with the information of the V2X UEs and the V2V service.

6.
The 3GPP network system applies the PDN/PDU session establishment on the V2X UEs.

7.X.1.3
Switching from Indirect (Uu) to Direct (PC5) V2V communications
Figure 7.X.1.3-1 illustrates the solution where the V2V communications are switched from indirect (Uu) to direct (PC5) mode.

Pre-conditions:

1.
The network situation and QoS monitoring procedure specified in subclause 7.7.1.3 has been initiated by VAE server and the network situation and per UE or UEs QoS monitor reporting is performed as specified in subclause 7.7.1.4;

2
The VAE server is provided with the KPI information for the V2V services and
3
V2X UE 1 and V2X UE2 are engaged in indirect (Uu) V2V session.
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Figure 7.X.1.3-1: Switching from indirect (Uu) to direct (PC5) V2V communications

1.
Based on monitoring information available at the VAE server about the on-going V2V session(s), the VAE server estimates a QoS downgrade for the V2V indirect communication (e.g. uplink or downlink link degradations, congestions, overload) and decides to switch the mode of operation from indirect (Uu) to direct (PC5) for the V2V session(s).

2.
The VAE server sends a change mode of operation request to the affected V2X UEs with the PC5 provisioning parameters.

3.
Upon receiving the request from the VAE server, the V2X UEs performs discovery and authentication of the V2V communication. If the V2X UEs have already established PC5 control signaling (PC5-C), the PC5 needs to be modified using PC5-C to support direct data plane traffic exchange.

NOTE 1:
If the PC5 session establishment cannot be performed (e.g. due to unavailability, failure to meet requirements by side-link); the indirect (Uu) V2V session continues till the V2X application layer decides the Level of Automation (LoA) change to adapt the QoS requirements for the service (see solution to key issue 1 specified in subclause 7.9.1).

4.
The involved V2X UEs send a change mode of operation response to the VAE server indicating success or failure of the direct V2V session establishment.

NOTE 2:
If the V2X UE sends an acknowledgement message upon receiving the change mode of operation request, then at step 4, the V2X UE sends the change mode of operation response as a notification message.

5.
The VAE server communicates with the appropriate entity (e.g. SCEF or NEF) of the underlying 3GPP network systems (EPS or 5GS) to release the indirect V2V session (PDN/PDU session) with the information of V2X UEs and the new mode of operation.

6.
The VAE server notifies about the change of mode of operation (Uu to PC5) to the V2X application specific server with the information of the V2X UEs and the V2V service.
7.X.2
Solution evaluation
This solution addresses key issue 22 and provides mechanisms where the VAE server switches the modes of operation for the V2V sessions over indirect (Uu) or direct (PC5) communications based on monitoring information.
* * * End Change * * * 
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