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Abstract of the contribution: This contribution discusses the impacts of supporting V2X over PC5 operation during IMS emergency call (inc. eCall Over IMS) and proposes the necessary changes to support such operation.
1. Discussion
In clause 4.4.8 Support for V2X communication for UEs in limited service state of TS 23.285, there is a limitation for the PC5 operation as following:
A UE in limited service state shall not use V2X communication over PC5 reference point in ECM-CONNECTED mode.

This essentially prohibits the UE from performing PC5 based V2X communication while it is making an IMS emergency call. However, according to the use cases captured in TR 22.285, e.g. 5.4 V2V Emergency Stop Use Case, and V2I Emergency Stop Use Case, V2X communication after an accident is also important. The stopped vehicle need to send the "Stationary vehicle warning" message to avoid further piling up. At the same time, if the UE and jurisdiction supports it the accident could trigger immediately (usually when the airbag is deployed) the establishment of an eCall over IMS. Obviously, in this situation, the eCall should not stop the PC5 operation.    

Observation 1: Simultaneous V2X over PC5 and eCall over Uu should be supported. 

Therefore, the limitation in the clause 4.4.8 of TS 23.285 should be removed. 

Proposal 1: Remove the limitation that prevents V2X communication over PC5 when UE enters ECM-CONNECTED mode from limited service state.
In order to support the proper V2X communication over PC5 during the eCall, a few aspects needs to be addressed. According to CEN EN 16072 "Intelligent transport systems - ESafety - Pan-European eCall operating requirements", eCall should be given highest priority and override any other service if in conflict. Therefore, V2X communication over PC5 should avoid any conflict with the eCall. 

The first aspect is the PLMN selection. Clearly, if there is an on-going eCall, V2X communication should not trigger any PLMN reselection due to radio resource management. Currently, in 4.4.1.1.3 of TS 23.285, it is stated that:

- If the UE intends to use radio resources (i.e. carrier frequency) for V2X service that are not operated by the UE's serving cell or if the UE is out of coverage, the UE shall search for a cell in any PLMN that is operating the provisioned radio resources (i.e. carrier frequency) as defined in TS 36.300 [10] and TS 36.304 [22], and: 

…

- If the UE finds such cell but not in the registered PLMN or a PLMN equivalent to the 
registered PLMN, and that cell belongs to a PLMN authorized for V2X communications over 
PC5 reference point and provides radio resources for V2X service then the UE shall perform 
PLMN selection triggered by V2X communications over PC5 reference point as defined in 
TS 23.122 [23].

Therefore, it should be clarified here that if the UE has an active emergency PDN connection, it shall not trigger the PLMN selection. 

Proposal 2: To clarify that if the UE has an active emergency PDN connection, the V2X communications over PC5 shall not trigger PLMN selection.
Another aspect to address is the relative priority between V2X communication over PC5 and the LTE-Uu communication. According to RAN agreements, in the multicarrier operation case, PC5 operation with high PPPP value can override LTE-Uu communication. This is acceptable in normal scenarios, but should be avoided if the UE has an emergency session. Therefore, it should be clarified that the communication over LTE-Uu should be have priority over V2X communication over PC5 when UE has an emergency PDN connection.   
Proposal 3: To clarify that if the UE has an active emergency PDN connection, the communication over LTE-Uu shall be prioritized over V2X communication over PC5.
In order to achieve the above desired behaviour, if UE autonomous resource selection mode (Mode 4) is used for PC5 operation it can be implemented simply with a UE internal logic. However, if the network scheduling mode (Mode 3) is used for PC5 operation, the eNB should be informed about the existence of the emergency PDN connection and act accordingly, e.g. move UE to Mode 4, or schedule transmissions to prioritize WAN access. 

If the UE was not in CONNECTED state, e.g. IDLE or unattached, the RRC connection establishment cause code will inform the eNB about the emergency PDN connection setup. However, if the UE was already in CONNECTED state, establishing an emergency PDN connection does is not currently visible to eNB explicitly. According to TS 23.401, the E-UTRAN is inferring the bearer type based on a particular ARP value associated with the bearer. This is not really desirable, as it relies solely on the proper configuration of the network (and the particular ARP value to be made known to the E-UTRAN).  

Therefore, in order to support the above case, when the UE is authorized for V2X communication and starts to establish an emergency PDN Connection, it is desirable that the MME should inform the eNB about it, such eNB can take corresponding action to guarantee the priority of eCall. Since this also impacts on the E-UTRAN operation, it is recommended to verify with RAN2 and RAN3 on their preference on introducing a new explicit indication for emergency bearers or keep on using the ARP.  

Proposal 4: To send a LS to RAN2 and RAN3 seeking opinion on the introduction of an explicit indication for the emergency bearers.
2. Proposal
To add the corresponding text to TS 23.285 for the following proposals: (the text proposal is in S2-170188/CR 0027)
Proposal 1: Remove the limitation that prevents V2X communication over PC5 when UE enters ECM-CONNECTED mode from limited service state.
Proposal 2: To clarify that if the UE has an active emergency PDN connection, the V2X communications over PC5 shall not trigger PLMN selection.
Proposal 3: To clarify that if the UE has an active emergency PDN connection, the communication over LTE-Uu shall be prioritized over V2X communication over PC5.
To draft an LS to RAN2 and RAN 3 seeking opinion on the introduction of an explicit indication for the emergency bearers (the LS draft is in S2-170189).
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