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1
Introduction
It has been concluded in SA2#110AH that:

For unicast downlink traffic the ProSe UE-Network Relay maps the QCI of the EPS bearer into a ProSe Per-Packet Priority value to be applied for the downlink relayed unicast packets over PC5. The mapping rules are provisioned in the Relay UE.
However, there is also the associated editor's note:

Editor’s note: For downlink unicast traffic it is FFS whether for determining of ProSe Per-Packet Priority of downlink packets the Relay UE needs to use additional information.
In the offline discussion, it has been proposed that a Remote UE needs to send a "Content Priority" to the Relay for the handling of downlink traffic. The related use case is as following:
- Multiple Remote UEs are using UE-to-Network Relay for accessing a service;

- These types of traffic are grouped into bearers with the same QCI (or a single bearer), e.g. QCI 1 or 65, for the Relay;
- The PC5 resources for the Relay are not sufficient to support the downlink traffic received over Uu
In the following section the use case and the solution approaches are discussed and evaluated. .
2
Use case and solution approaches
2.1
Use case

Case 1: EPS Bearer 1 has QCI_x, ARP_x; and EPS Bearer 2 has QCI_x, ARP_y;
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Figure 1.  Use case for downlink traffic prioritization (case 1)
Case 2: There is only 1 EPS bearer, but Remote UE-1's call is of higher priority than UE-2's call.    
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Figure 2.  Use case for downlink traffic prioritization (case 2)

It is obvious that only a sustained mismatch of Uu and PC5 resources needs to be addressed by any solution. The transient burst of traffic with non-GBR bearers should be handled with either buffering or dropping based on implementation.  

2.2
Solution approaches and evaluation
2.2.1
Prioritizing traffic at Relay

In this approach, the Relay needs to obtain the relevant information to classify the traffic for the Remote UEs and treat them differently. 

For Case 1, as per TS 23.401 the ARPs of the corresponding EPS bearers would not be known by the Relay UE or the Remote UE (since they are only provided to the eNB), and should not be used directly for the priority handling.  It is stated in clause 4.7.3 of TS 23.401 that:

The primary purpose of ARP is to decide whether a bearer establishment / modification request can be accepted or needs to be rejected due to resource limitations (typically available radio capacity for GBR bearers). 
Once successfully established, a bearer's ARP shall not have any impact on the bearer level packet forwarding treatment (e.g. scheduling and rate control). Such packet forwarding treatment should be solely determined by the other EPS bearer QoS parameters: QCI, GBR and MBR, and by the AMBR parameters. The ARP is not included within the EPS QoS Profile sent to the UE.

Observation: The ARP value is not available at the Relay UE and as per its current definition cannot be used directly for the handling of the downlink traffic at the Relay. 
For Case 2, there is even no differentiation in ARP. Therefore, some additional parameters need to be created and used.

It was suggested that the application layer provides a "content priority" to the Remote UE and this priority is forwarded to the Relay to indicate the downlink priority. However, as agreed in SA2#110AH, the DRBs does not map to a particular Remote UE's session, i.e. downlink traffic from one DRB may be for both Remote UEs, and one Remote UE may have different application traffic sent downlink via different DRBs. Therefore, this scheme also requires the Remote UE to provide a packet filter associated with the "content priority" to be signalled. 

This approach has several issues:

- 
The "content priority" may not match that of the ARP assigned to the different bearers. In that sense, the “content priority” will not be usable if the corresponding EPS bearer is not assigned a high enough ARP to be admitted by E-UTRAN in the first place. It may not achieve the design goal. 

- 
The Remote UE needs to know and construct the downlink filter correctly. This may not be known beforehand for applications not using, for example, SIP with early media. Therefore, the scheme is not going to work in all cases.

- 
The scheme requires the Relay to perform packet filtering for all the downlink traffic. This significantly increases the processing at the Relay and may actually degrade performance. 

Therefore, it is proposed to avoid this type of solutions, at least for Rel-13.   
2.2.2
Avoid overcommitting on Uu

As the Relay needs to be in-coverage and in connected state, the serving eNB is aware of the PC5 resources and if the PC5 resources are configured to be sufficient, current downlink priority handling with QCI based mapping should be sufficient.
Therefore, in case 1) when the Bearer Setup Request is received for EPS Bearer 2, the eNB can take the Relay's PC5 resources into account as well. If the Relay's PC5 resources cannot support both bearers, ARP should be used by the eNB to admit/pre-empt the preferred bearer. This can be based on eNB implementation of Radio Resource Management (RRM) and does not require any extra standardisation effort. 
In case 2), when the Bearer Modify Request is received at the eNB requesting to add more resources to a particular EPS bearer, similarly, the eNB should take the PC5 resources into account when responding to it (as in step 7 of clause 5.4.2 of TS 23.401). This way, if the admitted bearer QoS (e.g. GBR or MBR) is not sufficient to handle all the traffic, either the PGW or the AF should handle it as an error.
With this approach, there are no standards impact, as such operations are implementation specific. 
3. Proposed way forward
Proposal: It is proposed to take the approach of 2.2.2 and handle the issue with implementation specific operation at the eNB. If needed, informative notes can be added to TS 23.303 to explain the considerations.    
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