SA WG2 Temporary Document

Page 5

SA WG2 Meeting #115
S2-162424
23 - 27 May 2016, Nanjing, P.R. China
(revision of S2-16xxxx)
Source:
ZTE
Title:
Solution for V2X message transmission/reception on uplink using UE Type RSU with LTE-Uu and PC5
Document for:
Approval
Agenda Item:
6.13
Work Item / Release:
Rel-14
Abstract of the contribution: This paper proposes a solution for V2X message transmission and reception on the uplink using UE type RSU with LTE-Uu and PC5. It is proposed to document these solutions in TR 23.785.

1.  Introduction
The solution discussed in this paper addresses Key Issue#2: V2X message transmission/ reception for V2V Service and V2P Service, and Key Issue#5: "V2X message transmission/reception between a vehicle and an RSU for V2I. 
It is proposed to document this solution in TR 23.785, and use it as one of the basis of operation for normative work.
    ****************         Begin Change     *****************************
6.  Solutions
6.Z  
Solution Z: V2X message transmission/reception on uplink using UE Type RSU with LTE-Uu and PC5

6.Z.1
Description
This solution addresses Key Issue#2: V2X message transmission/ reception for V2V Service and V2P Service, and Key Issue#5: "V2X message transmission/reception between a vehicle and an RSU for V2I. 

This solution uses UE Type RSU (RSUs implemented as stationary UEs) PC5 one-to-all ProSe Direct Communication, and LTE-Uu with E-UTRAN for uplink transmission of V2X messages. This solution addresses latency reduction on the uplink only. 
This solution does not address latency reductions on the downlink.  This solution may be used in combination with solution # Y for the distribution of V2X messages on the downlink.
RSUs implemented as stationary UEs (UE type RSUs) are deployed to provide adequate coverage to vehicular traffic infrastructure e.g. on urban roadsides, on highways etc. In order to reduce uplink latency in the operator network, the RSUs maintain permanent SIPTO@LN PDN connections with L-GWs in the operator network. V2X Application Server is also located in the local network close to vehicular traffic infrastructure. SIPTO@LN PDN connections support bi-directional unicast also, if required for V2I/V2N services.   

The RSU receives V2X messages from the V2X UEs over PC5. V2X messages that cannot be processed by the V2X Application(s) locally at the RSU(s) for downlink distribution as in solution # X; are routed to the V2X Application Server in the operator network over permanent SIPTO@LN connection over LTE-Uu. The V2X Application Server in operator network processes the message to determine the target area and the size of the area where the V2X message needs to be distributed. V2X Application Server may coordinate and communicate with other V2X Application Servers for the determination of the target area and distribution of V2X messages in the target area. How the V2X messages are delivered downlink in the target distribution area is not addressed by this solution. This solution can be used in combination with solution # Y for the distribution of V2X messages on the downlink.

There are three components to this solution as illustrated in Figure 6.Z.1-1:

1. RSUs implemented as stationary UEs are deployed to provide adequate coverage to vehicular traffic infrastructure. In order to reduce latency, the RSUs maintain permanent SIPTO@LN connections with L-GWs in operator network. 

2. The RSU receives V2X messages from V2X UEs over PC5. V2X messages that cannot be processed by the V2X Application(s) locally in the RSU(s) for downlink distribution are routed to the V2X Application Server in the operator network over permanent SIPTO@LN connection over LTE-Uu. The V2X Application Server in operator network processes the message to determine the target area and the size of the area where the V2X message needs to be distributed. V2X Application Server may coordinate and communicate with other V2X Application Servers for the determination of the target area and distribution of V2X messages in the target area. 

3. How the V2X messages are delivered downlink in the target distribution area is not addressed by this solution. 
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Figure 6.Z.1.-1: V2X message transmission/reception on uplink using 
UE Type RSU with LTE-Uu and PC5
Figure 6.Z.1-2 depicts the reference architecture for this solution. 
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Figure 6.Z.1-2: Architecture Model for V2X message transmission/reception on uplink 
using UE Type RSU with LTE-Uu and PC5
NOTE 1:
For SIPTO@LN, stand-alone GW architecture (with S-GW and L-GW collocated) is illustrated. However, SIPTO@LN with L-GW function collocated with the eNB is not precluded.
NOTE 2:
Not all relevant entities are shown in the figure.
NOTE 3:
The V2X Application Server in the figure can be considered as a V2X Service Layer.
6.Z.2
Procedures
The UEs and the RSUs are configured with information for one-to-all ProSe Direct Communication or obtain such information via authorization mechanisms proposed in Solution #1 of this TR. The RSUs establish permanent SIPTO@LN connection with L-GWs in operator network. V2X UEs and RSUs receive V2X messages using PC5 one-to-all ProSe Direct Communication. V2X messages that cannot be processed by the V2X Application(s) locally in the RSU(s) for downlink distribution are routed to the V2X Application Server in the operator network over permanent SIPTO@LN connection over LTE-Uu.
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Figure 2.4.2.1-1: V2X message transmission/reception on uplink for V2X Services 
using RSU with PC5 and LTE-Uu
1. The UEs and the RSUs are configured with information for one-to-all ProSe Direct Communication or obtain such information via authorization mechanisms proposed in Solution #1 of this TR.

2. The RSUs establish permanent SIPTO@LN PDN connection with L-GWs in operator network. 

3. UE-1 accesses radio resources forV2X transmission.

4. All UEs, including UE-m  (UE type RSU) listen on V2X resources over PC5 for direct reception.

5. UE-1 transmits a V2X message which is received by UE-2, UE-3 and by UE-m (RSU). UE-4 and UE-n, however, do not receive the V2X message sent by UE-1 due to not being in the reliable PC5 communication range of UE-1.
6. V2X Application(s) at the RSU(s) determines that V2X message cannot be processed locally for downlink distribution. The RSU routes the V2X message to the V2X Application Server in operator network over permanent SIPTO@LN connection over LTE-Uu.
7. The V2X Application Server in operator network processes the message to determine the target area and the size of the area where the V2X message needs to be distributed. Though not illustrated, the V2X Application Server may coordinate and communicate with other V2X Application Servers for the determination of the target area and distribution of V2X messages in the target area. 
8-11       
How the V2X messages are delivered downlink in the target distribution area is not addressed by this  
solution. Steps 8-11 show the method of distribution of downlink messages is solution # Y in this TR 
used.
6.Z.3
Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
This solution can be supported using the existing procedures over PC5, and SIPOTO@LN mechanisms. 
The requirements on V2X UEs is to be able to communicate over PC5. 
6.Z.4
Topics for further study

Editor's Note: Topics for FFS will be collected for this particular functionality.
6.Z.5
Conclusions

Editor's note: Conclusions will be collected for this particular functionality.
V2X message transmission/reception on the uplink using UE type RSU with SIPTO@LN on LTE-Uu and PC5 one-to-all broadcast provides a reliable method that addresses V2X message transmission/reception requirements in TS 22.185 without requiring additional standardization work. With permanent SIPTO@LN PDN connections with stationary UE type RSUs there are no mobility issues. Since individual V2X UE identity is not carried over LTE-Uu to E-UTRAN, there are no privacy issues also with this solution.

This solution, therefore, should be used as one of the bases for normative work.
    ****************         End Change     *****************************
\
3GPP

SA WG2 TD


_1524772181.vsd

_1524837548.vsd

_1524770824.vsd
�


