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Abstract of the contribution: RAN2 asked SA2 about the possibility for the AS layer to obtain reliability information associated to V2X packets to be transmitted over the PC5, and to provide feedback on how that can be achieved. This contribution discusses possible way forwards. 
1. 
Introduction
The incoming LS S2-180034 from RAN2 asks SA2 about the possibility for the AS layer to obtain reliability information associated to V2X packets to be transmitted over the PC5, and to provide feedback on how that can be achieved. Currently, as captured in TS 36.300:
- The Access Stratum (AS) is provided with the PPPP of a protocol data unit transmitted over PC5 interface by higher layers. The packet delay budget (PDB) of the protocol data unit can be determined from the PPPP. The low PDB is mapped to the high priority PPPP value [72]. 
- The existing logical channel prioritization based on PPPP is used for V2X sidelink communication.
This contribution discusses possible solutions to address the above mentioned issue. 
2. 
Analysis
2.1 
What information is needed at the Access Stratum layer?
The first aspect to be addressed is what is actually needed by RAN2. In their LS, RAN2 asks for an indication of reliability for a certain service to be used by the UE to decide whether and when to apply message duplication.

Observation 2.1-1: According to RAN2, the AS layer would benefit from extra information to help decide whether duplication over PDCP should be triggered or not.

Moreover, it has to be taken into account that, independently of the way in which a reliability indication is provided to the UE, the UE cannot guarantee any degree of reliability, especially for mode 4 (autonomous resource selections). Since we are dealing with PDCP duplication, what would the relationship between reliability and message duplication? For example: what does 'reliability = 99.99%' mean? Does it mean that the messages are repeated a certain amount of times? Similarly, what is the difference between 'reliability = 99.99%' and 'reliability = 99%' in terms of repetitions?
Observation 2.1-2: Given that a UE cannot guarantee a certain degree of reliability, the indication sent to the AS layer should be very simple, that is, either an indication of required duplication (i.e., {duplication needed, duplication not needed}) or a simple indication of reliability (i.e., {high reliability, medium reliability, low reliability}).
Depending on what SA2 decides the upper layers need provide to the AS layer, different solutions are possible.
1. Indication based on PPPP.
2. Indication based on destination L2 ID.
3. Indication based on a new parameter.

3
Solutions
3.1
Indication based on PPPP
Figure 3.1-1 shows how decision of whether to trigger message duplication can be based on the PPPP (ProSe Per-Packet Priority). 
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Figure 3.1-1: Duplication indication based on PPPP mapping
In this solution, the PPPP (value range from 1 to 8) reflects the indication of duplication/reliability level besides the Packet Delay Budget (PDB). 
The main advantages of this approach are:

· There is no need to modify the upper layer (i.e., no impact to EPC).

· Similar mechanism as the provision of PDB could be used for implementation.
The main disadvantage of this solution is that only 8 PPPP values are available and they are already used to map the PDB values. However, if the goal is to simply allow the application layer to indicate to the AS layer whether to apply duplication or not, this solution seems to be feasible.

Observation 3.1-1: If the goal is to allow the application layer to indicate to the AS layer whether or not to apply duplication, then it seems feasible to use a PPPP mapping based approach given some further limitations on the number of PDB values indicated to the AS layer.
3.2
Indication based on Destination L2-ID

Figure 3.2-1 shows how decision of whether to trigger message duplication can be based on the PPPP (ProSe Per-Packet Priority). 
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Figure 3.2-1: Duplication indication based on Destination L2 ID mapping
The indication of duplication/reliability level can be derived from Destination L2-ID since Destination L2-ID (24bit).
The value space of Destination L2-ID is sufficient to represent all the possible reliability values. However, it requires that a certain Destination L2-ID is associated with a single reliability level {(high, medium, low)}/duplication {(needed, not needed)}.

Observation 3.2-1: If one Destination Layer 2-ID represents only one service (or a group of services sharing the same level of reliability or need for packet duplication), this solution seems feasible.

3.3
Indication based on a new parameter
A new separate parameter could be indicated to the UE. Depending on where the parameter is generated, there are two options: either at the application layer or at the V2X layer.
The figure below shows Option 1:
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Figure 3.3-1 Option 1: Indication as a new parameter provided by the Application layer
Figure 3.3-2 show a second option based on the indication generated at the V2X layer:

[image: image4]
Figure 3.3-2 Option 2: Indication as a new parameter provided by the V2X layer (mapping on PSID)
Introducing a new parameter could solve the issues related to the usage of PPPP and Destination L2 ID. On the other hand, this approach would impact the V2X layer, the AS layer and, in case of the first option, also the Application layer. Moreover, in light of future Rel-16 enhancements for eV2X QoS, it is not clear how future proof this is.
Observation 3.3-1: If a new parameter needs to be introduced, in the proponents’ view, it should be generated by the V2X layer based on mapping on the PSID.
4.
Conclusions and proposals
Based on Observations 2.1-1 and 2.1-2 we would like to propose:

Proposal 1: depending on which approach to take (a new parameter indicated by higher layers or a decision derived from information already available at the AS layer), the indication to the AS layer should either a rough indication of the required reliability level (i.e., {high, medium, low}) or of whether packet duplication is needed (i.e. {needed, not needed}).

Proposal 2: the information provided to the AS layer should be considered as an input to decide whether packet duplication is needed or not. The AS may consider such indication, but does not have to.

Based on Observations 3.1-1, 3.2-1 and 3.3.1 we would like to propose to:

Proposal 3a: select a solution based on a decision at the AS layer derived from the mapping on the Destination L2-ID (see clause 3.2). 
No changes are needed in TS 23.285 if such solution is accepted, but RAN2 would need to capture a note in TS 36.300 indicating the relationship between Destination L2-ID and duplication indication. 
If Proposal 3a is not acceptable, we alternatively propose to:
Proposal 3b: select a solution based on the mapping on the PSID at V2X layer with a new parameter sent to the AS layer (see clause 3.3, option 2). 
Annex A includes a draft CR vs. TS 23.285 implementing Solution 3.3, Option 2.
Annex A: draft CR vs. TS 23.285 for Solution 3.3 option 2
Beginning of changes
4.4.1.1.2
Policy/Parameter provisioning
The following information for V2X communications over PC5 reference point is provisioned to the UE:

1)
Authorization policy:
-
When the UE is "served by E-UTRAN":

-
PLMNs in which the UE is authorized to perform V2X communications over PC5 reference point.
-
When the UE is "not served by E-UTRAN":

-
Indicates whether the UE is authorized to perform V2X communications over PC5 reference point when "not served by E-UTRAN".
2)
Radio parameters for when the UE is "not served by E-UTRAN":

-
Includes the radio parameters with Geographical Area(s) and an indication of whether they are "operator managed" or "non-operator managed. These radio parameters (e.g. frequency bands) are defined in TS 36.331 [9]. The UE uses the radio parameters to perform V2X communications over PC5 reference point when "not served by E-UTRAN" only if the UE can reliably locate itself in the corresponding Geographical Area. Otherwise, the UE is not authorized to transmit.

NOTE 1:
Whether a frequency band is "operator managed" or "non-operator managed" in a given Geographical Area is defined by local regulations.

3)
Policy/parameters:

-
The mapping of Destination Layer-2 ID(s) and the V2X services, e.g. PSID or ITS-AIDs of the V2X application.
NOTE 2:
PLMN operators coordinate to make sure Destination Layer-2 ID(s) for different V2X services are configured in a consistent manner.
NOTE 3:
To pre-configure a UE with the provisioning parameters, at least the "not served by E-UTRAN" parameters of 1) and 2), and the parameters of 3) need to be included.

-
The mapping of ProSe Per-Packet Priority and packet delay budget for V2X communication (autonomous resources selection mode).

-
The list of V2X services, e.g. PSID or ITS-AIDs of the V2X applications, with Geographical Area(s) that require privacy support.

-
The mapping of service types (e.g. PSID or ITS-AIDs) to V2X frequencies (see TS 36.300 [10] for further information) with Geographical Area(s).
-
The mapping of service types (e.g. PSID or ITS-AIDs) to reliability level (i.e., high, medium, low) for supporting side link packet duplication (see TS 36.300 [10]).
NOTE 4:
The reliability level is an indication of service relative importance, i.e., no error rate is guaranteed.
Second change
4.4.5
QoS handling for V2X communication

4.4.5.1
QoS handling for V2X communication over PC5 reference point

Core Network, i.e. MME, provides the UE-PC5-AMBR based on subscription information to the eNB as part of the UE context information.
When PC5 is used for the transmission of V2X messages, the following principles are followed for both network scheduled operation mode and UE autonomous resources selection mode:
-
ProSe Per-Packet Priority (PPPP) defined in clause 5.4.6.1 of TS 23.303 [5] applies to the V2X communication over PC5.

-
The application layer sets the PPPP for each V2X message when passing it to lower layer for transmission.

-
The mapping of application layer V2X message priority to PPPP is configuration on the UE.
-
The setting of the PPPP value should reflect the latency required in both UE and eNB, i.e. the low PDB is mapped to the high priority PPPP value.

-
The mapping between V2X service types and V2X frequencies is as defined in clause 4.3.2 and clause 4.4.1.1.2.

-
The mapping of Destination Layer-2 ID(s) and the V2X services, e.g. PSID or ITS-AIDs of the V2X application is as described in clause 4.4.1.1.2.

-
The mapping of reliability level and the V2X services, e.g. PSID or ITS-AIDs of the V2X application is as described in clause 4.4.1.1.2.
NOTE:
The mapping of PPPP to packet delay budget is not specified in this specification.

When the network scheduled operation mode is used, following additional principles apply:
-
UE provides priority information reflecting PPPP to the eNB for resources request.
-
When the eNB receives a request for PC5 resource from a UE, the eNB can deduce the packet delay budget from the priority information reflecting PPPP from the UE.

-
eNB can use the priority information reflecting PPPP for priority handling and UE-PC5-AMBR for capping the UE PC5 transmission in the resources management.
-
UE provides Destination Layer-2 ID(s) of the V2X services to the eNB for resources requested as defined in TS 36.321 [26].

-
When the eNB receives a request for PC5 resource from a UE, the eNB determines the V2X frequency(ies) in which the V2X service is to be scheduled as defined in TS 36.300 [10].

When the autonomous resources selection mode is used, following additional principle applies:

-
The UE derives the packet delay budget of the V2X message from PPPP based on the provisioned mapping information described in clause 4.4.1.1.2.

-
The UE derives the frequency in which a V2X service is to be transmitted, from the mapping between V2X service types and V2X frequencies as described in clause 4.4.1.1.2.
End of changes
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