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Abstract of the contribution: this paper tries to discuss QoS for V2X using Prose as baseline.
1.0 Discussion
This paper tries to answer what kind of QoS LTE can provide for V2x?

The following “figure 1” uses the “relay” feature in R13’s Prose to set a baseline with renaming the Application as V2X Application. 
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Figure 1. QoS model with R13’s relay Prose
This model can be seen as relevant to the following I2V (or N2V), e.g,. Scenario3 from TR 36.885 (figure 2). 
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Figure 2. I2V (or N2V) via RSU scenario.

The following PC5 based architecture is proposed in TR 23.785 for V2X (figure 3).
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Figure 3. PC5 based V2X in TR 23.785.

Observation 1. The V2X server depicted in figure 1, 2, 3 is the same server for a particular UE in V2X operation. This should be stated as architecture assumption if agreed.
This V2X server can be geographically bounded. In other word, UE may connect to a different V2X server as it moves to different area. This is already captured as a key issue in TR 23.785 section 5.6.4 as “Issue #6c: Local V2X server discovery”.

Observation 2. The V2X server is not statically allocated to UE. It can change based on geographically region.

1.1 QCI relationship with PPPP
- as shown Fig1. The QoS at the EPC/E-UTRAN level is defined by QCI. V2X server and EPC and use QCI to determine the latency requirement and relative priority on the Uu. 

- as the PC5 level, Prose uses QCI to PPPP mapping. This does not apply for V2X because RSU is expected to process each V2X packet before forwarding. 

Since it is the same V2X server (from observation 1)  that is sending the V2X packet over Uu and this server has direct connection to V2X application in the UE (RSU) over V1, the V2X server can coordinate the latency requirement in the EPC with the proper use of QCI and PPPP at the PC5 based on configuration given over V1.

Observation 3. E2E latency is coordinated by the same V2X server. QCI can be reused for latency requirement in EPC+UTRAN, and it is expected that V2X server will configure the PPPP setting properly (i.e, not based on receiving QCI but based on the CAM/DENM information at the application level).

1.2 Scheduled mode (mode 1) operation

in D2D mode1, UE requests PC5 resources based on BSR (buffer status Report) associated with the Logical Channel Group (LCG). eNb is aware of the priority level between different LCGs; therefore, eNB can assign resource to the LCG that has the highest priority.
Observation 4. This model can be reused for V2X because the local V2X server (observation 1) is configuring the V2X application in the UE for PPPP mapping. It is assumed that this configuration will be mapped consistently across all the UE served by this V2X server.

Rogue UE consideration:

So far, there is no validation of a request from a one “bad” UE, i.e, is keep asking for PC5 resources with the highest priority even though it is not sending high priority V2X message. For this reason, we believe that the eNb does need additional indication from MME to detect possible “bad” V2X UE. E.g., the role of the UE (corresponds to the LS sent to RAN, S2-161914), possible QCI and PPPP mapping info, etc.

· The role of UE can be used as indication on the amount of PC5 resources expected (eg, RSU is expected to ask for more resources than Car, Ped, etc).

· eNb could use the QCI to PPPP mapping info as follow:
· Currently QCI-x, y, z is activated toward the RSU. 

· V2X uses QCI-x for low priority, QCI-y for high priority. QCI-z is not used by V2x Server. It is used by UE side of RSU locally (e.g, downloading video).
· Only QCI-x is actively loaded with low priority V2X data toward the RSU and QCI-z is active with non V2X data but RSU is continuing asking for high priority PC5 resources. This type of correlation can be used to detect “bad” UE behaviour.
Observation 5. Additional information to eNB can make it smarter on PC5 resource allocation.
2. 0 Proposal
changes to TR 23.785

** begin **
6.6
Solution #6: QoS handling for PC5 based message
6.6.1
Functional Description
6.6.1.1
General

For UE to use V2X service, the EPS system supports QoS handling for a UE to transmit V2X messages by PC5 in network scheduled operation mode.
A PC5 Radio Bearer resource allocation is controlled by the eNB as defined in Rel-13 for Prose.
ProSe Per Packet Priority (PPPP) defined in clause 5.4.6.1 of TS 23.303 applies to the V2X communication using PC5 transmission. V2X application determines the PPPP level based on configured information provided by V2x server over V1 which is out of scope of SA2. 

For autonomous operation mode, the UEs operates based on parameters configured in the UE or network announcements in the SIB 

Within EPC/EUTRAN, the QoS is managed by QCI as defined in TS 23.203 [xx]. 
When an RSU implemented as a UE is "served by E-UTRAN" and is used to forward the V2X message received from Uu to other UE over PC5, it is assumed that this RSU (UE) is connected to the same V2X server that is sending V2X message over Uu.(see fig x). This V2x server can manage the the QoS (in terms of latency and relative priority) of a V2X message by using the proper EPS bearer (i.e, QCI) and PPPP mapping configuration in the RSU (UE). 
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Fig x. RSU (UE) implemented as a UE forwarding V2x message to other UE over PC5

PC5 Radio Bearer is managed under the control of E-UTRAN. 

















6.6.3
Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
6.6.4
Topics for further study





It is FFS if any additional parameters needed by E-UTRAN is needed for better monitoring the PC5 resource allocation for V2X. This can be studied during the normative phase. E.g., the role of the UE (corresponds to the LS sent to RAN, S2-161914), and or possible QCI and PPPP mapping info, etc.

· The role of UE can be used as indication on the amount of PC5 resources expected (eg, RSU is expected to ask for more resources than Car, Ped, etc).

· eNb could use the QCI to PPPP mapping info as follow:

· Currently QCI-x, y, z is activated toward the RSU. 

· V2X uses QCI-x for low priority, QCI-y for high priority.

· QCI-z is not used by V2X server. It is used by UE side of RSU locally (e.g., downloading video)..

· Only QCI-x is actively loaded with low priority V2X data toward the RSU and QCI-z is active with non V2X data but RSU is continuing asking for high priority PC5 resources. This type of correlation can be used to detect “bad” UE behaviour.
6.6.5
Conclusions
Editor's note: Conclusions will be collected for this particular functionality.
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