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Abstract of the contribution: This paper proposes a solution for V2X message transmission/reception for V2V/P Services via eNB-type RSU.
1. Introduction

S2-160177 proposes to add considering aspect regarding routing path for V2X message transmission for V2V/P Service highlighted in yellow to Key Issue #2 based on the following consolidated requirement in clause 7.2 of TR 22.885.
	[CPR-014]
The E-UTRA(N) shall be capable of transferring V2X messages between two UEs supporting V2V/P Service, directly or via an RSU, with a maximum latency of 100ms.


	5.2
Key Issue #2: V2X message transmission/reception for V2V Service and V2P Service
5.2.1
General description
Transmission of a V2X message for V2V Service and V2P Service can be triggered periodically or based on a certain event. The V2X message can be exchanged when the UE is "served by E-UTRAN" and when the UE is "not served by E-UTRAN". The V2X message can be exchanged when the UE is non-roaming and roaming.
To support V2X message transmission/reception for V2V Service and V2P Service, the following aspects need to be studied at least:
- 
How to enable the exchange of the V2X messages between UEs for V2V Services and V2P Services.

-
Addressing mechanism/identifiers to broadcast a V2X message for V2V Service and V2P Service.

When studying the above aspects, the following needs to be considered:
-
when the UE is non-roaming and when the UE is roaming.

-
when the UE is "served by E-UTRAN" and when the UE is "not served by E-UTRAN".
-
transferring V2X messages between two UEs, directly or via an RSU


To address Key Issue #2 in particular for transferring V2X message between UEs via an RSU, we propose a solution for V2X message transmission/reception for V2V/P Service via an RSU. RSU can be implemented in the form of either stationary UE or eNB. The proposed solution applies to the case where the RSU is implemented in the form of eNB so that the RSU receives the V2X message for V2V/P Service transmitted by UE via LTE-Uu and transmits it to multiple UEs via LTE-Uu. 
Currently, when a UE transmits uplink IP packets via LTE-Uu, the IP packets are routed to eNB, S-GW, P-GW and an Application Server related to the IP packets. For downlink IP packets, these are routed to the UE via P-GW, S-GW and eNB. Figure 1 illustrates the uplink/downlink data transmission.
As such, if UE-1 transmits a V2X message for V2V/P Service via LTE-Uu, this message is routed to a V2X Application Server and the V2X Application Server forwards the message to other UEs in the target area of the message. 
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Figure 1: Uplink/Downlink data transmission
Observation 1: A V2X message for V2V/P Services is traversed as below if unicast is used for downlink:


  UE ( eNB ( S-GW ( P-GW ( Application Server ( P-GW ( S-GW ( eNB ( UE
Broadcast can be used to transmit the V2X message to multiple UEs. For this, the existing GCSE architecture as shown in Figure 2 can be used. When a UE sends a V2X message for V2V/P Service via LTE-Uu, this message is routed to the V2X Application Server and the V2X Application Server delivers the V2X message to all the UEs in the target area of the message. 
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Figure 2: Architecture model for GCSE_LTE [Figure 4.2.2-1 of TS 23.468]
Observation 2: A V2X message for V2V/P Services is traversed as below if broadcast is used for downlink:


  UE ( eNB ( S-GW ( P-GW ( Application Server ( BM-SC ( MBMS-GW ( eNB ( UE

In order to make the proposed solution feasible, the latency requirements in TR 22.885 need to be considered. 
For the latency requirement, except for pre-crash sensing defined as [CPR-015] in clause 7.2 of TR 22.885 (i.e. 20ms), the latency requirement is 100ms for V2V and V2P Services both when V2X message is directly exchanged between UEs and when V2X message is exchanged between UEs via an RSU as described in [CPR-014] above. 
RAN WG2 and RAN WG3 analysed and discussed the latency in Uu-based V2V last year and these days RAN WG2 is doing email discussion on latency analysis related to various V2V scenarios “Email discussion - [92#37][LTE/V2X] Latency analysis TP” in order to draw some conclusions on the results of the latency analysis. 
Observation 3: The latency requirement needs to be considered for V2X message transmission/reception for V2V/P Service via an RSU implemented in the form of eNB.

Regardless of the conclusions/results yet to be made, we observed that localized routing of V2X messages for V2V/P Services was proposed and largely supported in RAN WG2 and RAN WG3 in order to fulfil the latency requirement for transferring V2X messages for V2V/P Service. For uplink/downlink unicast, SIPTO@LN can be considered for localized routing of V2X messages originated by UEs so that the RSU implemented in the form of eNB can construct SIPTO@LN architecture. For downlink broadcast, local MBMS can be considered for localized routing of V2X messages destined to UEs so that the RSU implemented in the form of eNB can construct local MBMS architecture.
Proposal 1: For V2X message transmission/reception for V2V/P Service via an RSU implemented in the form of eNB, localized routing of V2X messages for V2V/P Services is proposed.

Figure 3 depicts the proposed architecture in which the RSU implemented in the form of eNB constructs SIPTO@LN and local MBMS architecture for localized routing of V2X messages for V2V/P Services. The MCE is not shown in the figure. For SIPTO@LN in Figure 3, 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.
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Figure 3: Architecture model for localized routing of V2X messages for V2V/P Services
RAN WG2 is also progressing email discussion on V2V capacity analysis of the existing Uu regarding unicast, MBSFN and SC-PTM transmissions “Email discussion on [92#45][LTE/V2X] Capacity Analysis” to draw conclusions/observations based on the results.

Therefore, whether both unicast and broadcast are acceptable or only broadcast is acceptable for downlink in terms of latency and capacity will be investigated and decided by RAN WG2. Please note that there is no difference between MBSFN transmission and SC-PTM transmission from SA WG2 perspective. 
Observation 4: Whether both unicast and broadcast are acceptable or only broadcast is acceptable for downlink in terms of latency and capacity will be investigated and decided by RAN WG2.

We would like to propose to send an LS to RAN WG2 for asking a response to let SA WG2 know the answer on the above question when they make a conclusion.
Proposal 2: It is proposed to send an LS to RAN WG2 for asking a response to let SA WG2 know the answer on the above question when they make a conclusion.
2. Proposal
It is proposed to add the following solution to TR 23.785. The proposed solution addresses Key Issue #3 “Policy/Parameter provisioning for V2V Service, V2P Service and V2I Service” as well.

* * * * Start of 1st Change * * * *
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
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-
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-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 22.278: "Service requirements for the Evolved Packet System (EPS)".
[a]
3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".
* * * * Start of 2nd Change * * * *
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

RSU

Road Side Unit
RSUeNB

RSU implemented in the form of eNB
RSUUE

RSU implemented in the form of stationary UE
V2I

Vehicle-to-Infrastructure

V2N

Vehicle-to-Network
V2P

Vehicle-to-Pedestrian
V2V

Vehicle-to-Vehicle

V2X

Vehicle-to-Everything
* * * * Start of 3rd Change * * * *
6.E
Solution #E: V2X message transmission/reception for V2V/P Services via an RSUeNB
6.E.1
Functional Description

6.E.1.1
General
This solution corresponds to the Key Issue #2 "V2X message transmission/reception for V2V Service and V2P Service" and Key Issue #3 "Policy/Parameter provisioning for V2V Service, V2P Service and V2I Service".
The proposed solution applies to the case where the RSU implemented in the form of eNB (RSUeNB) receives the V2X message for V2V/P Service transmitted by UE via LTE-Uu and transmits it to multiple UEs over LTE-Uu as shown in Figure 6.E.1.1-1. In this scenario, a UE transmits a V2X message for V2V/P Services to RSUeNB in uplink and RSUeNB transmits it to multiple UEs at a local area in downlink.
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Figure 6.E.1.1-1: V2X message transmission/reception for V2V/P Services via an RSUeNB
In order to fulfil the latency requirement for transferring V2X messages for V2V/P Service, localized routing of V2X messages for V2V/P Services is proposed. For uplink/downlink unicast, SIPTO@LN defined in TS 23.401 [a] can be considered for localized routing of V2X messages originated by UEs so that the RSUeNB can construct SIPTO@LN architecture. For downlink broadcast, local MBMS can be considered for localized routing of V2X messages destined to UEs so that the RSUeNB can construct local MBMS architecture.
Figure 6.E.1.1-2 depicts the proposed architecture in which the RSUeNB constructs SIPTO@LN and local MBMS architecture for localized routing of V2X messages for V2V/P Services.

[image: image5.emf]UE B

(Vehicle)

UE A

(Vehicle)

V2X 

Application

Server

V2X 

Application

V2X 

Application

L-GW

S-GW

LTE-Uu

SGi

LTE-Uu

eNB

(RSU)

MME

BM-SC

MBMS-GW

S1-MME

MB2

S1-U

S11

SGmb/SGi-mb

Sm

M1


Figure 6.E.1.1-2: Architecture model for localized routing of V2X messages for V2V/P Services via RSUeNB
NOTE 1:
The MCE is not shown in the figure. 
NOTE 2:
For SIPTO@LN in the figure, 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 3:
V2X Control Function as well as S-GW, P-GW and etc. in macro network are not shown in the figure.
NOTE 4:
The V2X Application Server in the figure can be considered as a V2X Service Layer.
NOTE 5:
As an implementation option, the RSUeNB can include all functions for localized routing of V2X messages.
Editor's note: Whether both unicast and broadcast are acceptable or only broadcast is acceptable for downlink in terms of latency and capacity will be investigated and decided by RAN WG2.
6.E.1.2
Policy/Parameter provisioning
The following information is provisioned to the UE for V2X message reception for V2V/P Services by broadcast from the RSUeNB:

1)
MBMS reception policy/parameters:
-
For each PLMN which supports V2X message transmission for V2V/P Services by broadcast via an RSUeNB:

-
TMGI, radio frequencies, and MBMS SAIs the UE should use to receive related eMBMS content.
6.E.2
Procedures

6.E.2.1
V2X message transmission/reception for V2V/P Services via an RSUUE
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Figure 6.E.2.1-1: V2X message transmission/reception for V2V/P Services via an RSUUE
1.
UE is configured with the related information for MBMS reception of V2X message for V2V/P Services as defined in clause 6.E.1.2.
2.
UE-1 sends a V2X message over LTE-Uu. UE-1 has already established a SIPTO at the local network PDN connection to transmit the V2X message for V2V/P Services over LTE-Uu as described in TS 23.401 [a].

RSUeNB receives the V2X message and the V2X message is routed to the V2X Application Server via S-GW/L-GW.
3.
The V2X Application Server decides to forward the V2X message and the target area of the message. The V2X Application Server sends the V2X message to the target area of the message by MBMS delivery. The MBMS bearer used for MBMS delivery can be pre-established.
NOTE:
It is out of scope of 3GPP how the decision is made to forward the V2X message in the V2X Application Server related to the local network constructed with the RSUeNB.
6.E.3
Impact on existing entities and interfaces
Editor's Note: Impacts on existing nodes or functionality will be added.
6.E.4
Topics for further study

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

Editor's note: Conclusions will be collected for this particular functionality.
* * * * End of Changes * * * *
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3. V2X message for V2V/P Service over MBMS
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