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Abstract of the contribution: this paper proposes the details for provisioning QoS parameters for PC5 communication, and resolves the remaining ENs in Solution #15.  
1
Introduction
This document is in general dealing with the following issues:

-
Solution#15 was captured in TR 23.786 in the meeting SA2#127bis. The solution proposes to use the similar QoS parameters for PC5 as the one for Uu, but it is not clear how to deliver the QoS information from network side.

This paper aims at giving the detailed solutions for provisioning the QoS parameters for PC5 communication.
- 
Solution#15 contains some Editor’s Notes and this paper aims at resolving some of them.
2
Delivery of QoS information from network to UE
The PC5 interface enables the UEs to communicate with each other directly without involving the network, especially in case of out-of-coverage. Obviously, if a UE needs to send message when it is out-of-coverage, as the UE cannot access to the network, the only option is to use the configured eV2X Service Parameters for the PC5 communication. To this end, the network needs to provide the necessary parameters for PC5 communication, i.e., eV2X Service Parameters, before initiating the PC5 communication. So when it comes to the QoS mechanism for PC5 communication, the QoS parameters can be provided to the UE as part of the eV2X Service Parameters from the network during the registration procedure. 

To reduce the complexity, it is better to find a common solution applicable for both in-coverage case and out-of-coverage case. This means that even when the UE is in coverage and work in mode 3, the pre-configured QoS parameters for PC5 communication is used.
Proposal 1: the UE requests the QoS parameters for PC5 communication as part of the eV2X Service Parameters from the network during the registration procedure. The QoS parameters are applicable when UE is out-of-coverage or in-coverage.
If the UE is in-coverage and mode 3 is selected, in order to align the QoS parameters between UE and RAN, the corresponding QoS profile shall be implemented in the RAN. Considering that the configured QoS parameters (QoS rules) are provided by V2XCF, the QoS parameters (QoS profile) can also be provided to RAN by V2XCF during N2 signalling connection setup procedure. For example, when the UE is in CM-IDLE state and initiate the Service Request procedure, the AMF can fetch the QoS profile from V2XCF and send it to RAN along with the "V2X services authorized" indication in the NGAP Initial Context Setup Request, which can reference to the solutions to Key issue 6 for details. Then the UE and the RAN can negotiate the parameters for scheduling the radio resource of PC5, e.g. via the RRC Connection Reconfiguration.
Proposal 2: If the UE is in-coverage and mode 3 is selected, the AMF sends the QoS parameters (QoS profile) for PC5 communication to the RAN node during N2 signalling connection setup procedure.
3
Addressing other ENs
We now have the following two ENs in Solution #15:

Second EN in clause 6.15.2:

Editor's note: It is FFS whether and how NG-RAN enforces the QoS parameters for network scheduled mode for PC5 communication.

As mentioned in Section 2 above, for the network scheduled mode PC5 communication, i.e. mode3, the AMF sends the QoS parameters (QoS profile) for PC5 communication to the RAN node during N2 signalling connection setup procedure.
Fourth EN in clause 6.15.2:
Editor's note: It is FFS that how does UE operate on network scheduled mode (mode 3) and autonomous communication mode (mode 4).

Actually, the proposal in Solution 15 only replaces the PPPP/PPPR QoS model, but does not change the logic below the PDCP layer:

-
For mode 4, after the QoS rules for PC5 communication is configured in the UE, the eV2X Application message would be filtered into the corresponding QoS flows which link to a logic channel (i.e. PDCP entity). Then the MAC layer would acquires the required radio resource to send the eV2X message.
-
For mode 3, after the QoS parameters for PC5 communication is negotiated between UE and RAN, the eV2X Application message would be filtered into the corresponding QoS flows which link to a logic channel (i.e. PDCP entity) bound to a LCG ID. Then the MAC layer would request the required radio resource from the RAN, i.e. send the LCG ID to RAN.
4
Text Proposal
It is suggested to include the following procedures for Solution#15 into TR 23.786.
******************* Beginning of Changes *******************
6.15
Solution #15: Network-controlled QoS mechanism for PC5 communication
6.15.1
General Description
This solution addresses Key Issue #4. Current QoS framework for V2X communication over PC5 is based on PPPP (ProSe Per Packet Priority) and PPPR (ProSe Per Packet Reliability) mechanisms which can be found in TS 23.285 [5]. It is proposed to use a new mechanism for: 
-
Making use of the similar QoS parameters for PC5 as the one for Uu; 

-
Delivering the QoS information from network side: the network provides the QoS rules of PC5 communication to the UE, i.e., Core Network-controlled QoS parameters provisioning procedure.
6.15.2
Proposed QoS model for PC5 communication

In clause 6.2.1.2 of solution #2, it demonstrates that performance requirements in each CoR and LoA can be interpreted by the 5G QoS characteristics associated with 5QI (note that the original idea of solution #2 is for Uu interface). As a result, similar QoS parameters can be used for PC5 communication, e.g. the Data Rate, Payload, Reliability and Maximum end-to-end latency can be represented by GBR QoS Flows or Non-GBR QoS Flows, Maximum Data Burst Volume, the combination of PDB and the Packet Error Rate (PER), and PDB, respectively. Such QoS parameters for QoS flow relevant to the PC5 communication will be associated to a certain PC5 link, to guarantee PC5 communication. The QoS parameters are UE specific based on UE subscription and authorisation and such parameters are relatively static, if an update is needed, the new QoS parameters shall be provided to UE via the eV2X Communication Parameters Update procedure (i.e., the solution for KI #5 and #11). After the QoS rule(s) for PC5 communication is configured in the UE, the application layer messages would be filtered into the corresponding QoS flows, and this would trigger the AS layer to obtain the required PC5 radio resource to send the eV2X message. For mode 3 (network scheduled mode), the RAN node obtains the QoS parameters for PC5 communication from AMF and allocates the corresponding PC5 radio resource to UE when needed.
NOTE:
The new QoS model replaces the current PPPP/PPPR QoS model above PDCP layer, and the impact to AS layer is in the scope of RAN WG2. 
Editor's note: It is FFS what other parameters are needed to support QoS control to PC5, e.g. for satisfying "Transmission rate", and "Minimum required communication range" requirements in CoR and LoA, why these new parameters are needed, and how UE uses these new parameters for PC5 communication.


Editor's note: It is FFS whether the QoS framework can be applied only to unicast/multicast or also to broadcast.


6.15.3
Procedures
The configured QoS parameters for PC5 communication are used for both in-coverage case and out-of-coverage case. The UE gets the QoS rules as part of the eV2X Service Parameters from the V2XCF (for details can refer to the solutions for Key Issue #5).
NOTE:
How to provide QoS parameters for PC5 communication by the CN is based on the Architecture decision.
If the UE is in-coverage and mode 3 (network scheduled mode) is selected, the AMF sends the QoS parameters (QoS profile) for PC5 communication to RAN node during N2 signalling connection setup procedure. For example, when the UE is in CM-IDLE state and initiates the Service Request procedure, the AMF can fetch the QoS profile from V2XCF and can send it to the RAN along with the "V2X services authorized" indication in the NGAP Initial Context Setup Request (refer to the solutions to Key issue #6 for details). Then the UE and the RAN can negotiate the parameters for scheduling the radio resource of PC5, e.g. via the RRC Connection Reconfiguration.
6.15.4
Impact on existing entities and interfaces

V2XCF:

-
The Network Function in the 5GC that will provide QoS parameters for PC5 communication to the AMF.
UE:

-
Obtains QoS parameters for PC5 communication from the CN.

6.15.5
Conclusions

TBD
******************* End of Changes *******************
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