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Abstract of the contribution:  

This paper discusses the need for the Remote UE to provide a requested downlink priority for unicast traffic over PC5. Without the ability of the Remote UE to indicate the content priority of an IP flow to the Relay UE, content (e.g., PTT voice) may be dropped or delayed that has a high importance for the Remote UE (e.g., an emergency group call).
DISCUSSION
Below is the current clause 5.4.6.2 of TS 23.303 v13.1.0:

5.4.6.2
ProSe UE-to-Network Relay

For unicast uplink traffic the ProSe UE-Network Relay uses the uplink TFTs to select the uplink EPS bearers for relayed uplink packets independently from the ProSe Per Packet Priority applied over PC5 by Remote UEs.

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.

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.
For eMBMS traffic the ProSe UE-Network Relay uses the QCI and ProSe Per-Packet Priority that are requested for a specific TMGI by Remote UEs using PC5-S procedures to determine the ProSe Per-Packet Priority value to be applied for the multicast packets corresponding to that TMGI when they are relayed over PC5.

NOTE: It is assumed that the Remote UE receives the QCI associated with the TMGI at the application layer along with an associated priority value that the application layer in the Remote UE maps into a ProSe Per-Packet Priority.
The resolution of the editor’s note in clause 5.4.6.2 of 23.303 requires that we understand the situation at the Relay UE.

The Relay UE has both unicast and multicast bearers that it may be relaying to the Remote UE(s). Consider Figure 1 below:
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Figure 1: Bearers to be relayed to the Remote UE(s)
Figure 1 gives an example of a Relay UE that is relaying 3 unicast bearers and 4 broadcast (MBMS) bearers to one or more Remote UEs. The use of R1..R7 as names of the relay bearers is intended to emphasize that the source (unicast/broadcast) of a bearer is of little importance once the Relay UE has received the bearer. The Relay UE is responsible for relaying all of these bearers to the Remote UE(s).

Observation 1: The Relay UE is responsible for relaying all bearers to the Remote UE(s) regardless of whether the bearer was received by the Relay UE as a unicast or a broadcast bearer.
In order to properly handle all downlink bearers that are relayed, the Relay UE must know the QCI and the priority of the content. In the case of broadcast, the following text already provides that information to the Relay UE from the Remote UE:

“For eMBMS traffic the ProSe UE-Network Relay uses the QCI and ProSe Per-Packet Priority that are requested for a specific TMGI by Remote UEs using PC5-S procedures to determine the ProSe Per-Packet Priority value to be applied for the multicast packets corresponding to that TMGI when they are relayed over PC5.”

Why is QCI needed? – QCI is needed to describe the type of contents and thus any specific scheduling needs, e.g.,  QCI-1 and QCI-65 are meant to carry voice packets and need a guarantee of minimum jitter and delay.

Why is Content Priority needed? – Various voice calls, for example, may have different importance to the receiver, even though they have the same QCI. 

A simple use case is that the Remote UE has asked for 5 voice bearers, because it belongs to 5 separate talk groups. The person using the Remote UE is the police lieutenant and so:

· one of the talk groups (TG-1) is to communicate with other police captains and lieutenants to coordinate their police work;
· one of the talk groups  (TG-2)is to communicate with the police officers directly under the lieutenant’s command;
· one of the talk groups (TG-3) is to communicate about a specific incident that is occurring;
· one of the talk groups (TG-4) is for communication about lower priority administrative matters; and
· the final talk group (TG-5) is for communication with emergency medical and fire brigade commanders in the area of the lieutenant’s command.
Let us assume that talk groups 1,2,3, and 5 need equal priority, and talk group 4 needs lower priority. However, during the handling of the incident related to TG-3, a dangerous situation occurs and another member of that talk group signals an emergency situation by pushing a red button on her device. This is signalled to the MCPTT Server, which in turn signals it to the devices of all members of the talk group, including the Remote UE used by our police lieutenant. The Uu interface will only inform the Relay UE of the QCI of a bearer, and not of the priority of the content. What is needed is for the importance of the content of the bearer for TG-3 to be signalled by the Remote UE to the Relay UE, so that the Relay UE can give it a higher priority in case of congestion or resource limitations. 

Observation 2: The Relay UE will not know the importance level (content priority) of an IP flow to the Remote UE unless the Remote UE signals that importance to the Relay UE.
In the case of TG-3 coming to the Relay UE via broadcast (MBMS), the text already in clause 5.4.6.2 provides the means for the Remote UE to inform the Relay UE of the importance of the content. However, in the case of TG-3 coming to the Relay UE via unicast, there is currently no means for the Remote UE to inform the Relay UE of the changed importance of the content.

The current text in clause 5.4.6.2:

“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.”

prevents the Relay UE from being informed about the Content Priority of unicast bearers.

What is needed? – We need to provide a mechanism for the Remote UE to indicate the content priority to the Relay UE for downlink unicast IP traffic. This mechanism would allow the Remote UE to both request a priority and to signal changes in the ProSe Per-Packet Priority for a relayed unicast IP flow, as required to meet application needs.

Proposal 1: Provide PC5 signalling that allows the Remote UE to request a priority for a given IP flow. The Relay UE will take this requested priority into consideration in its handling of the downlink unicast traffic of that IP flow.
CONCLUSION
This paper has discussed and shown the need for the Relay UE to be informed of the requested priority of an IP flow, that is, the relative importance of that IP flow to other IP flows that the Remote UE receives from the Relay UE.

A companion CR to TS 23.303 is submitted to this meeting (S2-153200) that provides Proposal 1 text and procedure.
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