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1. Introduction
The QoS handling for 5G ProSe layer-3 UE-to-network relay with N3IWF is missing. The corresponding stage-2 procedure is defined in clause 5.6.2.2 of TS 23.304.
For the 5G ProSe Layer-3 Remote UE's PDU session(s) established via N3IWF, QoS differentiation can be provided on per-IPsec Child Security Association basis. N3IWF determines the IPsec child SAs as defined in clause 4.12 of TS 23.502. The N3IWF is preconfigured to allocate different IPsec child SAs for QoS Flows with different QoS profiles.
Based on configuration, the N3IWF can use one of the options below for QoS support in 5G ProSe Layer-3 UE-to-Network Relay UE's serving PLMN:
-
a static QoS mapping mechanism;

-
a dynamic QoS signalling based mechanism.

When a static QoS mapping mechanism is adopted,
For the static QoS mapping mechanism, a SLA is established to govern the QoS handling between the 5G ProSe Layer-3 Remote UE's 5GC and the 5G ProSe Layer-3 UE-to-Network Relay UE's 5GC, e.g. when the RSC is configured. The SLA can include the mapping between the DSCP markings for the IPsec child SAs with the Remote UE and the corresponding QoS, and N3IWF IP address(es). The non-alteration of the DSCP field between N3IWF and the 5G ProSe Layer-3 UE-to-Network Relay UE's UPF is also assumed to be governed by an SLA and by transport-level arrangements that are outside of 3GPP scope. The packet detection filters at the 5G ProSe Layer-3 UE-to-Network Relay UE's UPF can be based on the N3IWF IP address and the DSCP markings.

i.e. the QoS of remote UE is determined when a N3IWF is selected, which is decided by the mapping rules between DSCP and QoS. The remote UE would perform UE-requested PDU session request as specified in TS 24.501.
When a dynamic QoS signalling based mechanism is adopted, the existing mechaism defined in clause 4.12.5 of TS 23.502 would be reused (i.e. the N3IWF determines the IPSec Child SA(s) and after all IPsec Child SAs are established, the N3IWF forwards to remote UE via the established signalling IPsec SA). The PDU Session ID, the QFI(s), optionally a DSCP value, and optionally the Additional QoS Information would be sent during the establishment of IPSec Child SA(s) and would be signaled to remote UE.
-
Based on Additional QoS Information received from the N3IWF, the 5G ProSe Layer-3 Remote UE determines whether it is necessary to request for QoS session modification for the dedicated QoS Flows toward the 5G ProSe Layer-3 UE-to-Network Relay as described in clause 5.6.2.1. The 5G ProSe Layer-3 Remote UE also provides the N3IWF address, DSCP and the SPI as the traffic filter to enable filtering and mapping of DL traffic towards the right PDU Session/QoS Flow within the 5G ProSe Layer-3 UE-to-Network Relay UE's 5GC.
Also, the mapping between the DSCP markings for the IPsec Child SA(s), the corresponding QoS, and N3IWF IP address(es) could be provided to the 5G ProSe layer-3 UE-to-network relay UE if needed as described below:
7.
After the PDU session(s) and associated QoS Flows are established in the 5G ProSe Layer-3 Remote UE's 5GC, the N3IWF determines the number of IPsec Child SA(s) that is needed and initiates the creation of the Child SA(s) as specified in clause 4.12.5 of TS 23.502 [5]. Once the Child SA(s) has been created the 5G ProSe Layer‑3 Remote UE will have the mapping between the DSCP markings for the IPsec Child SA(s), the corresponding QoS, and N3IWF IP address(es) and provides this information, if needed, to the 5G ProSe Layer-3 UE-to-Network Relay as specified in clause 5.6.2.2. If needed, the 5G ProSe Layer-3 UE-to-Network Relay performs the PDU Session Modification procedure to request QoS flow(s) configuration that maps to the 5G ProSe Layer-3 Remote UE's Child SA(s).
If the relay UE performs the PDU session modification procedure, the PCF of the relay UE would authorize the QoS parameters as the QoS handling of L3 without N3IWF case.
Beside, the remote UE’s 5GC can also trigger a network-initiated PDU session modification procedure as defined in 24.304:
-
The 5G ProSe Layer-3 Remote UE's or the 5G ProSe Layer-3 Remote UE's 5GC may initiated PDU Session Modification procedures as specified in clause 4.12.6 of TS 23.502 [5]. When the 5G ProSe Layer-3 Remote UE received QoS information from the N3IWF, the same interactions between the 5G ProSe Layer-3 Remote UE and 5G ProSe Layer-3 UE-to-Network Relay, and between the 5G ProSe Layer-3 UE-to-Network Relay and its 5GC as described above apply.
As analyzed above, whether the static or the dynamic mechanism is adopted in N3IWF, upon receiving QoS related info (including the PDU Session ID, the QFI(s), optionally a DSCP value, and optionally the Additional QoS Information), the remote UE would determine whether to initiate the 5G ProSe direct link modification procedure to either update the existing PC5 QoS flow or to set up a new PC5 QoS flow.
It is proposed to add the corresponding procedures and remove the following EN:

Editor's note: The QoS handling for 5G ProSe layer-3 UE-to-network relay with N3IWF is FFS.
2. Proposal

It is proposed to agree the following changes to 3GPP TS 24.554 v1.0.0.
* * * First Change * * * *

8.2.6.4
QoS handling for 5G ProSe layer-3 UE-to-network relay with N3IWF


The QoS handling by a 5G ProSe layer-3 UE-to-network relay with N3IWF is to achieve an end-to-end QoS between the remote UE and the network as described in clause 5.6.2.2 in 3GPP TS 23.304 [2].

For a 5G ProSe remote UE accessing the network via a 5G ProSe layer-3 UE-to-network relay with N3IWF, QoS differentiation can be provided on a per-IPsec Child Security Association basis. To achieve this, the N3IWF is preconfigured to allocate different IPsec child SAs for QoS flows with different QoS profiles as defined in clause 4.4.2.2 of TS 24.502 [26]. The N3IWF determines the IPsec child SAs as defined in clause 7.5.2 of TS 24.502 [26]. Based on configuration, the N3IWF can use one of the options as below for QoS support in 5G ProSe Layer-3 UE-to-Network Relay UE's serving PLMN:

a)
a static QoS mapping mechanism; and

b)
a dynamic QoS signalling based mechanism.
Upon receipt of the PDU Session ID, the QFI(s), optionally a DSCP value, and optionally the Additional QoS Information from the network (via the 5G ProSe layer-3 UE-to-network relay UE) as specified in clause 7.5.2 of TS 24.502 [26], the 5G ProSe layer-3 remote UE:

a)
shall determine whether to initiate the 5G ProSe direct link modification procedure as defined in clause 7.2.3 to either update the existing PC5 QoS flow or to set up a new PC5 QoS flow; and
b)
may send the following parameters or information to 5G ProSe Layer-3 UE-to-network relay UE to enable filtering and mapping of DL traffic towards the right PDU session or QoS flow when needed:

1)
the corresponding QFI or the corresponding PDU Session ID;
2)
the N3IWF address;
3)
the DSCP; and
4)
the security parameters index (SPI) for the IPsec SA.
Editor's note: In which procedure the 5G ProSe layer-3 remote UE sends the information in b) is FFS.

* * * End of Change * * * *

