Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #93-bis
Tdoc R2-162822
Dubrovnik, Croatia, 11 – 15 April 2016
Agenda Item:
8.11.4
Source:
Ericsson

Title:
V2X Scenarios 
Document for:
Discussion, Decision
1 Introduction
The technical report TR 36.885 [1] includes various operating aspects and three possible scenarios. There are however still some FFSs to be solved with respect to multi-operator scenarios. In this paper we argue how to resolve these FFSs and provide a text proposal for how to accordingly update the technical report.
2 Discussion
TR 36.885 [1] captures three operating scenarios which almost cover the solution space RAN2 should study. We think there is a need to clarify some of the scenarios with respect to a multi-operator setup. We think this is important as the most common deployments are that operators deploy their networks on different carriers. 

Observation 1 The identified scenarios in the TR are not always clear with respect to the deployment option of multiple operators on different carriers.
Related to V2V operations over sidelink, in ProSe communication Rel-12/13 UEs are allowed to transmit in the serving PLMN. Benefit of allowing a UE to transmit in a non-serving PLMN for V2X is not clear. However, because latency is a very important requirement in V2X, being able to read V2X traffic directly from another PLMN enables reduced latency compared to a solution with e.g. a common V2X server in the core. That does not exclude a solution in which a V2X server is shared by multiple operators, but being able to read V2X messages directly gives the possibility for reduced latency. Various levels of network coordination can be foreseen and should be supported, but it should be possible for UEs to read resource configurations from other operators.

Proposal 1 It shall be possible to support reading of multi-operator resources for sidelink operations.

The multi-operator scenarios also imply some other special cases in which only some part of the available spectrum is actually shared. Besides the case in which the entire spectrum will be shared both for V2X and Uu operations, i.e., shared RAN, the following cases can be envisaged:
1.
The V2X carrier is shared (SL), while the licensed spectrum for cellular operations (UL and DL) is not.
2.
The DL carrier is shared, while the UL carrier and/or the V2X carrier are not.
Case 1 above can be beneficial in terms of interference and radio resource handling since a dedicated and shared V2X carrier that does overlap with the UL/DL carrier can be deployed.  This case is already captured in the TR (scenario 1 – case 4B).
The complexity and gain of case 2 above is not clear. A possible usage of case 2 could be MBMS sharing, i.e. a UE uses the serving operator UL and monitors a shared DL carrier for MBMS reception. However, benefits of such solution compared with a network sharing architecture do not seem to be evident. Additionally, this might have a significant impact in the existing network sharing techniques (i.e. GWCN, MOCN). On the other hand, another variation of case 2 is:
-
UE keeps connection on serving PLMN, with both UL/DL carrier not shared with other PLMN.

-
Simultaneously, UE can receive MBMS content on another PLMN, on another DL carrier.

This scenario is more motivated compared to only sharing DL carrier, and help to avoid MBMS deployment of all operators in the same geographical region.

Proposal 2 Sharing the V2X carrier shall be possible, however, for the Uu UL and DL, only sharing both or none is allowed. 
Proposal 3 Inter-PLMN reception for DL MBMS is allowed.
2.1 Additional Scenario
During RAN2#93 meeting, it was agreed to capture V2N/I/P operations into the existing scenarios. We believe that all the interesting scenarios for V2V/I/P have been already included in TR 36.885. Remaining issue is to capture V2N operations. 
According to TR 22.885, V2N can be used for traffic flow optimization, i.e. the ITS server on the basis of the collected information from vehicles provides optimal routes for traffic optimization. One can also have scenarios, such as “V2X Road safety service via infrastructure” (captured in TR 22.885) in which infrastructure nodes such as RSUs and traffic safety servers generate and distribute traffic safety-related messages for road safety. In this second case, a message (e.g. DENM) can be generated on the basis of traffic lights, sensors disseminated in the road to warn about hazardous location, weather/visibility etc. thereby not necessarily relying on UL message from vehicles.

Proposal 4 Include V2N operations in scenario 2.

Proposal 5 Consider in scenario 2, the case in which message are only generated in infrastructure nodes, i.e. no UL needed.
Based on these proposals, we think the technical report needs to be updated according to our text proposal.

Proposal 6 Update the TR according to our text proposal in the Annex A.
3 Conclusion

In section 2 we made the following observations:
Observation 1
The identified scenarios in the TR are not always clear with respect to the deployment option of multiple operators on different carriers.


Based on the discussion in section 2 we propose the following:
Proposal 1
It shall be possible to support reading of multi-operator resources for sidelink operations.
Proposal 2
Sharing the V2X carrier shall be possible, however, for the Uu UL and DL, only sharing both or none is allowed.
Proposal 3
Inter-PLMN reception for DL MBMS is allowed.
Proposal 4
Include V2N operations in scenario 2.
Proposal 5
Consider in scenario 2, the case in which message are only generated in infrastructure nodes, i.e. no UL needed.
Proposal 6
Update the TR according to our text proposal in the Annex A.
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5 Annex A – Text proposal

We suggest the following changes.

4.1
Scenario 1

4.1.1
General Description
This scenario supports V2X operation only based on PC5.

In this scenario, a UE transmits a V2X message to multiple UEs at a local area in sidelink.
For V2I, either transmitter UE or receiver UE(s) are UE-type RSU.
For V2P, either transmitter UE or receiver UE(s) are pedestrian UE.
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(a) V2V operation
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(b) V2I operation
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(c) V2P operation
Figure 4-1: Scenario 1
5.1.1 4.1.2
Operation Aspects

RAN aspects for PC5-based V2X operation (Tx/Rx of V2X message) are as follows:

· (Aspect 1) Operation bands used as test points for evaluation

· Case 1A: 6 GHz

· Case 1B: 2 GHz

Note: Case 1B may not be need to be specifically simulated for all scenarios

· (Aspect 2) eNB deployment consideration including possibility of network control

· Case 2A: UE autonomous resource allocation, at least mode 2, based on semi-statically network-configured/pre-configured radio parameters including no eNB coverage case.
· Case 2B: eNB providing more UE specific or/and more dynamic resource allocation including Mode 1 compared to case 2A.
Note: Related to aspect 2, it is necessary to consider the condition to apply any preconfigured radio parameters.
· (Aspect 3) Multi-carrier operation

· Case 3A: UEs communicating over PC5 across a single carrier.

· Case 3B: UEs communicating over PC5 across multiple carriers.

· (Aspect 4) Operating scenarios

· Case 4A: Single operator operation
· Case 4B: A set of PC5 operation carrier(s) is shared by UEs subscribed to different operators. This means that UEs belonging to different operators may transmit on the same carrier. 
· Case 4C: Each operator is allocated with a different carrier. This means that a UE transmits only on the carrier allocated to the operator which it belongs to, but may also receive on several non-serving carriers.
· Case 4D: No operator operation 
· (Aspect 5) Co-existing with Uu

· Case 5A: Dedicated carrier for V2x. There is no uplink (Uu) traffic on the PC5 operation carrier.

· Case 5B: V2x carrier is shared with Uu.

All scenarios and combinations captured above should be considered in scope of the study item.

4.2
Scenario 2

4.2.1
General Description

This scenario supports V2X operation only based on Uu.

In this scenario, 
· For V2V, V2P, V2N a UE transmits a V2X message to E-UTRAN in uplink and E-UTRAN transmits it to multiple UEs at a local area in downlink. 
· For V2I, when receiver is eNB type RSU, a UE transmits a V2I message to E-UTRAN(eNB type RSU) in uplink; when transmitter is eNB type RSU, E-UTRAN(eNB type RSU) transmits a I2V message to multiple UEs at a local area in downlink.
· For V2N, when infrastructure nodes such as RSUs and traffic safety servers generate and distribute traffic safety-related messages for road safety.
For V2P, either transmitter UE or receiver UE(s) are pedestrian UE.
To support this scenario, E-UTRAN performs uplink reception and downlink transmission of V2X messages. For downlink, E-UTRAN may use a broadcast mechanism. 
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(a) V2V/N operation
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(b) V2I operation
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(c) V2P/N operation

[image: image11.emf]E-UTRAN

DL

UE (RSU)


(c) V2N operation
Figure 4-2: Scenario 2
4.2.2
Operation Aspects

RAN aspects for Uu-based V2X operation (Tx/Rx of V2X message) in this scenario are as follows:

· (Aspect 1) Operation bands used as test points for evaluation

· Case 1A: 6 GHz

· Case 1B: 2 GHz
NOTE: Case 1A may not be needed to be specifically simulated for uplink and downlink.

· (Aspect 2) eNB deployment consideration including possibility of network control

· eNB deployment and network control for radio resources are always assumed in uplink and downlink.

· (Aspect 3) Multi-carrier operation

For UL:

· Case 3A-UL: UEs performing uplink transmissions at a single carrier for V2X messages.
· Case 3B-UL: UEs performing uplink transmissions across multiple carriers for V2X messages.
For DL:

· Case 3A-DL: UEs performing downlink receptions at a single carrier for V2X messages.
· Case 3B-DL: UEs performing downlink receptions across multiple carriers for V2X messages.
· (Aspect 4) Operating scenarios

· Case 4A: Single operator operation (i.e. message exchange across operators are not assumed.)
· Case 4B: A set of Uu operation carrier(s) is shared by UEs subscribed to different operators. 
· In this case, UEs belonging to different operators transmit on the shared uplink carrier(s) while receiving on the shared downlink carrier(s).
· Case 4C: Each operator is allocated with a different carrier for both uplink and downlink. 

· In this case, a UE transmits only on the uplink carrier(s) allocated to the operator which it belongs to. The UE receives on the downlink carrier allocated to the operator which it belongs to.
· Besides the operation on uplink and downlink carrier of the operator which the UE belongs to, it is FFS whether the UE can also receive on a downlink carrier allocated to another operator which it does not belong to.

· (Aspect 5) Co-existing with Uu/sidelink
· Case 5A: There is no sidelink traffic on the Uu operation carrier.

· Case 5B: The uplink carrier is shared with sidelink.
·  

· (Aspect 6) Single/multiple eNB
· Case 6A: Uplink reception and downlink transmission for the same message are performed by the same eNB.
· Case 6B: Uplink reception and downlink transmission for the same message are performed by different eNBs.
· In this case, uplink reception is performed by one eNB. But downlink transmission can be performed by different eNB(s) including the eNB which received the message.

4.3
Scenario 3

4.3.1 General Description

This scenario supports V2V operation using both Uu and PC5.

4.3.1.1 Scenario 3A

In this scenario, a UE transmits a V2X message to other UEs in sidelink. One of the receiving UEs is a UE type RSU which receives the V2X message in sidelink and transmits it to E-UTRAN in uplink. E-UTRAN receives the V2X message from the UE type RSU and then transmits it to multiple UEs at a local area in downlink. 
To support this scenario, E-UTRAN performs uplink reception and downlink transmission of V2X messages. For downlink, E-UTRAN may use a broadcast mechanism. The E-UTRAN also supports RSU function in this scenario.

[image: image12.emf]DL

UL

SL

UE (RSU)

E-UTRAN


Figure 4-3: Scenario 3A
4.3.1.2 Scenario 3B

In this scenario, a UE transmits a V2X message to E-UTRAN in uplink and E-UTRAN transmits it to one or more UE type RSUs. Then, the UE type RSU transmits the V2X message to other UEs in sidelink.

To support this scenario, E-UTRAN performs uplink reception and downlink transmission of V2X messages. For downlink, E-UTRAN may use a broadcast mechanism. The E-UTRAN also supports RSU function in this scenario.
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Figure 4-4: Scenario 3B
4.3.2
Operation Aspects

RAN aspects for Uu/PC5-based V2V operation (Tx/Rx of V2X message) in this scenario are as follows:

· (Aspect 1) Operation bands used as test points for evaluation

For PC5:
· Applying all the cases in the corresponding aspect of Scenario 1.
For Uu:
· Applying all the cases in the corresponding aspect of Scenario 2.

NOTE: Evaluation work on V2V for this aspect will focus on the combination of {1A for PC5, 1B for Uu} in Scenario 3.

· (Aspect 2) eNB deployment consideration including possibility of network control

For PC5:

· Applying all the cases in the corresponding aspect of Scenario 1.
For Uu:

· Applying all the cases in the corresponding aspect of Scenario 2.
· (Aspect 3) Multi-carrier operation
For PC5:

· Applying all the cases in the corresponding aspect of Scenario 1.
For UL:

· Applying all the UL cases in the corresponding aspect of Scenario 2.
For DL:

· Applying all the DL cases in the corresponding aspect of Scenario 2.
· (Aspect 4) Operating scenarios

For PC5:

· Applying all the cases in the corresponding aspect of Scenario 1. 

For Uu:

· Applying all the cases in the corresponding aspect of Scenario 2.
For both PC5 and Uu:

· Case 4.1: PC5 operation carrier and Uu operation carrier are allocated to the same operator.
· Case 4.2: PC5 operation carrier and Uu operation carrier are allocated to different operators.

· In this case, it is assumed that uplink operation carrier and downlink operation carrier are allocated to the same operator.
· (Aspect 5) Co-existing with Uu/sidelink
· Case 5A: Dedicated operation carrier for V2X on which there is sidelink traffic but no uplink (Uu) traffic, i.e. uplink and sidelink are on different carriers.
· Case 5B: The uplink carrier is shared with sidelink, i.e. uplink and sidelink are on the same carrier.


· (Aspect 6) Single/multiple eNB
· Applying all the cases in the corresponding aspect of Scenario 2.
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