3GPP TSG-RAN WG3 Meeting #92
R3-161300
Nanjing, China, 23-27 May 2016
Agenda Item:
11.1
Source:
Ericsson
Title:
Vehicular Sidelink Authorization Signaling
Document for:
Approval
1 Introduction

Concerning sidelink authorization signaling, the current status of the V2V WI in RAN3 is as follows [1][2]:
· Agreement that authorization shall be signaled by the MME in the same way as for ProSe – the name and encoding for the new IE are to be confirmed;

· WA that inter-PLMN authorization handling should be the same as for ProSe unless SA2 or RAN2 agree differently.
On the issue of IE name and encoding, it should be considered whether the authorization is related to the transmitting UE.
In this document we propose how to further progress the above.

2 Discussion
The agreement about authorization signaling means that the new authorization IE shall be signaled in the following S1AP UE-associated messages:
· INITIAL CONTEXT SETUP REQUEST

· UE CONTEXT MODIFICATION REQUEST

· HANDOVER REQUEST

· PATH SWITCH REQUEST ACKNOWLEDGE

As for ProSe, this allows to cover all possible S1 use cases (including e.g. UE attach, context modification, inter-MME handover) of a vehicular sidelink-authorized UE in the same way.
Proposal 1: Extend the S1 INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST, HANDOVER REQUEST, PATH SWITCH REQUEST ACKNOWLEDGE messages with the new authorization IE (same as for ProSe).

We need to consider the X2 handover case. Indeed, ProSe authorization is signaled at X2 handover, allowing the target eNB to start preparing sidelink resources well in advance before the authorization confirmation comes from the MME with the Path Switch procedure.

Observation 1: Given that V2V services will support critical road safety information, signaling support for vehicular authorization shall be no worse than for ProSe.
From the above, it follows that the new authorization IE shall also be signaled in the X2AP HANDOVER REQUEST message.
Proposal 2: Extend the X2 HANDOVER REQUEST message with the new authorization IE (same as for ProSe).
2.1 Defining the New Authorization IE

Following the same reasoning as for ProSe, the new authorization IE shall provide “authorized” and “not authorized” values to allow the MME to signal changes in authorization status from the UE subscription.

Proposal 3: The new authorization IE shall provide “authorized” and “not authorized” values.
Similarly to the ProSe case, the sidelink resource allocation will be controlled by the serving eNB when in coverage according to the authorization status, but will rely on pre-configured resources when out-of-coverage.

Observation 2: UE V2x sidelink resource will be controlled by the serving eNB when in coverage according to authorization status, but will rely on pre-configured resources when out-of-coverage.
2.2 Considerations on UE Type and Traffic Patterns

LTE support for V2x is likely to involve vehicle UEs, pedestrian UEs, and UE-type RSUs (see Figure 1). 
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Figure 1 V2V, V2P, V2I, and V2N involving vehicle UEs, pedestrian UEs, and RSUs.
They will most likely use the sidelink channel in a different way, for example:
· Vehicle UEs will most likely generate a considerable amount of traffic over the sidelink and with a highly variable message periodicity. This is because vehicles can experience the widest possible range of situations due to e.g. road conditions (slippery road, accidents, low visibility, sharp turns, etc.), vehicle events (emergency braking, vehicle failures, etc.);

· Pedestrian UEs will most likely only broadcast presence awareness messages (possibly only when approaching intersections and pedestrian crossings), so they are likely to generate significantly less traffic over the sidelink;

· UE-type RSUs might be the least challenging in terms of generated sidelink traffic: an RSU typically broadcasts “quasi-static” information about road conditions (e.g. street light, speed limit, road warning).
From the above observations, it seems that the different V2x UEs will require sidelink radio resources in a different way due to the different services supported.

Observation 3: Vehicle UEs, Pedestrian UEs and RSUs will require sidelink radio resources in a different way due to the different services supported.
There could be two possible strategies to support the above in signaling:

1. Providing a single “Vehicular sidelink authorized” IE for all V2x UE types, and let the eNB trust the information signaled by the UEs themselves when asking for sidelink resources;

2. Providing separate authorization codepoints for the different UE types (according to subscription information in the HSS), so the eNB could receive this information from a trusted node, the MME. Assuming, of course, that the HSS holds such information.
The first option might be justified by noticing that the current WI scope only generically mentions V2V sidelink [3], without the need to distinguish the different UE types.

However, we should also consider the issue of “rogue UEs”: for example, a pedestrian UE might claim to be a vehicle UE to try to broadcast its warnings on more radio resources, or a vehicle UE might claim to be an RSU to try to obtain a more “guaranteed” set of resources. This would not be an issue if the second option is selected.
Similar considerations were already made for Rel-12/13 ProSe. RAN2 concluded that it was beneficial for the eNB to know about the different ProSe services (i.e. discovery, communication, relaying) from a trusted node (the MME) [4]
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Using separate authorization codepoints would also make it possible to support the case of e.g. a pedestrian UE “becoming” a vehicle UE when plugged into a car dashboard: in that case, the UE would be authorized for both V2x types. 

Given the above precedent, and considering that V2x support should be at least as efficient as ProSe support, we have a slight preference to adopt the second option as baseline (CRs are provided in [6] and [7], currently covering V2x and P2x only) while replying to the SA2 LS accordingly.

Proposal 4: Provide separate authorization codepoints for different UE types according to subscription information; adopt [6] and [7] as baseline.

Proposal 5: Reply to SA2 according to the draft LS provided in [8].
3 Conclusions and Proposals
Following the previous RAN3 agreement and working assumption on V2x authorization, we have discussed how to proceed in order to support it in signaling. Our proposals are summarized below.
Proposal 1: Extend the S1 INITIAL CONTEXT SETUP REQUEST, UE CONTEXT MODIFICATION REQUEST, HANDOVER REQUEST, PATH SWITCH REQUEST ACKNOWLEDGE messages with the new authorization IE (same as for ProSe).

Proposal 2: Extend the X2 HANDOVER REQUEST message with the new authorization IE (same as for ProSe).
Proposal 3: The new authorization IE shall provide “authorized” and “not authorized” values.
Proposal 4: Provide separate authorization codepoints for different UE types according to subscription information; adopt [6] and [7] as baseline.

Proposal 5: Reply to SA2 according to the draft LS provided in [8].
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