SA WG2 Temporary Document

Page 3

SA WG2 Meeting #140E (e-meeting)
S2-2005495
Aug 19 – Sep 01, 2020, Elbonia       

            (revision of S2-200xxxx)
Source: 
Nokia, Nokia Shanghai Bell


Title: 
KI#3, New Sol: QoS solution for 5G ProSe L3 UE-to-Network relaying
Document for: 
Agreement (P-CR)


Agenda Item: 
8.8


Work Item / Release:
FS_5G_ProSe / Rel-17

Abstract of the contribution: This contribution proposes a dynamic QoS solution for 5G ProSe UE-to-Network relay.
1 Discussion
This new solution addresses the Key Issue #3: UE-to-Network Relay by providing QoS for the PDU sessions depending on the application needs in the Relay UE.
5G ProSe UE-to-Network relaying must be able to deal with a case where the PLMN serving the Relay UE and the Remote UE are different PLMNs. A solution that can handle this general case can also serve the more simple use cases. Relaying via transit PLMN to serving PLMN is needed also in eNPN work, and the originators propose to re-use the same QoS solution principles for both eNPN and 5G Prose work when feasible. 
The main principle of this solution is that some Relay UE requested default QoS is set up as the consequence of the Relay UE discovery and setting up of PC5 relaying, but if the PLMN serving the Remote UE detects that the application running in the Remote UE (such as voice call) requires specific QoS, then the PLMN serving the Remote UE signals the intended QoS parameters to the Remote UE. Remote UE uses the received parameters to request specific QoS from the Relay UE. If the Relay UE detects that the QoS of the default Relay PDU Session is not sufficient to support the need of the Remote UE, then the Relay UE initiates PDU Session Modification procedure. 

Specified common mapping between QoS parameters in the Remote PLMN and the Intermediate PLMN is assumed in order to match the QoS determined by the Remote PLMN with the QoS requested by the Relay UE from the Intermediate PLMN.  
2 Proposal
It is proposed to update TR 23.752 by adding the new solution as follows.

*** First Change ***

6.0
Mapping of Solutions to Key Issues
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*** Next Change ***
6.X
Solution for Key Issue #3: QoS for L3 relaying
6.X.1
Description


The solution enables support for QoS that is appropriate for the services offered to Remote UE even if it is accessing over 5G Prose Relay UE which is served by a PLMN that is different from the PLMN serving the Remote UE. It is proposed to introduce the ability for services offered to Remote UE to be given appropriate QoS by the Relay UE and the 5GS (NG-RAN, 5GC) serving the relay UE. 
Protocol stack structure shown in clause 6.23, End-to-End security for Layer-3 UE-to-Network Relay using N3IWF is assumed. 
As the result of Relay UE discovery and PC5 connection setup, the Relay UE establishes a PDU session with default QoS, unless one is already available in the Relay UE. This solution is compatibe with any other solution that allows the the default QoS to be set up. Solution #38 or any other solution that allows the Relay UE to set up PDU session for relaying with a pre-configured or other default QoS can serve as the pre-requisite method of setting up the connectivity for the Remote UE. 

If the PLMN serving the Remote UE detects that the application running in the Remote UE requires specific QoS (such as requested for a voice call or for public Safety services), then the PLMN serving the Remote UE signals the intended QoS parameters to the Remote UE. Remote UE uses these parameters to request specific QoS from the Relay UE. If the Relay UE detects that the QoS of the Relay PDU Session is not sufficient, then the Relay UE initiates PDU Session Modification procedure to get Qos Flows that are suitable for the Remote UE request.
The following QoS differentiation mechanisms are proposed:
1) Mapping between DSCP marking and 5QI: Consistent mapping between DSCP marking value and 5QI in the PLMN for Remote UE and the PLMN for Relay UE to ensure that the QoS is consistent for the end to end user plane path in both UL and DL direction between Remote UE <-> Relay UE <-> Relay UE RPLMN <-> Remote UE RPLMN. It is proposed to achieve interoperability by adding a recommendation for mapping between 5QI/ARP and DSCP mapping in TS 23.501 annex so that the PLMNs use the same mapping values for UL and DL user plane traffic. 

2) Use of SPI for mapping to QoS Flows: It is proposed that the Remote UE’s PLMN identifies the appropriate QoS for the services offered using IKE signaling as defined for Network Requested PDU Session Modification in step 4 of 23.502 Figure 4.12.6-1: "UE or Network Requested PDU Session Modification via untrusted non-3GPP access". Based on this, the remote UE requests for appropriate QoS with the Relay UE (over PC5) including the SPI and the QoS parameters received over IKE from the N3IWF. Then the Relay UE determines whether the already existing QoS Flow for the PDU Session (used to relay traffic of this Remote UE) fulfils the QoS needs of the remote UE or not. If the Relay UE determines the need to request for modified QoS, it initiates PDU Session modification procedure towards its own serving PLMN. As part of the PDU Session modification procedure, the Relay UE will also include the SPI so that the network can use this for mapping the DL traffic (identified by SPI) to the appropriate QoS Flow. The call flow is shown in Figure 6.X.2-1.
;
6.X.2
Procedures


Figure 6.X.2-1 shows the call flow for service specific QoS required by an application running in the Remote UE. N3IWF, SMF and PCF are in the PLMN serving the Remote UE and Relay UE is served by an Intermediate network. These two networks need not be the same PLMN but obviously could be the same PLMN. 
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Figure 6.X.2-1: Service specific QoS establishment procedure
As pre-requisite condition, the Remote UE has been authenticated by its serving PLMN via Relay UE and security association has been set up between N3IWF and Remote UE.

0.
UE launches an application that requires specific QoS (e.g. IMS voice or Public safety application).
1a.
The PCF detects the need for specific QoS (possibly triggered by a P-CSCF or a public Safety service entity) and issues corresponding PCC rules (that may require a GFBR). This is as defined in 23.502
1b. SMF of the Remote UE invokes PDU Session Modification procedure as defined in 23.502 Figure 4.12.6-1 including the required specific QoS parameters that are provided to the N3IWF.

2a.
The N3IWF creates or updates Child SA with Remote UE as defined in TS 23.502 [8] using IKE signaling as defined for Network Requested PDU Session Modification e.g. in step 4 of 23.502 Figure 4.12.6-1. 
For the case of a  Child SA creation, TS 23.502 [8] specifies that the N3IWF "establishes a new Child SA by sending an IKE_CREATE_CHILD_SA request message, which includes the SA [including IPSec SPI], the PDU Session ID, the QFI(s), optionally a DSCP value, and optionally the Additional QoS Information specified in 23.502 clause 4.12a.5" and that "If the Additional QoS Information is received, the UE may reserve non-3GPP access network resources according to the Additional QoS Information". For UE-to-Network relaying, the UE reservation of Non-3GPP access network resources is done as shown in step 3 below, 
2b.
Remote UE responds on the Child SA
3.
Remote UE requests for specific QoS using the parameters received in step 2a. The Remote UE uses the Additional QoS Information (see TS 23.502 clause 4.12a.5). It also provides the SPI corresponding to the Child SA to enable filtering and mapping of DL traffic towards the right PDU Session/QoS Flow within the Intermediate Network. 
Editor's Note: Whether step 3 from Remote UE to Relay UE can be a NAS request is FFS.

4.
Based on comparison of the existing PDU session QoS parameters used for 5G ProSe relaying between the Relay UE and the Intermediate Network and the QoS characteristics received from Remote UE in step 3, the Relay UE determines whether it is necessary to request PDU session modification for the PDU Session used by the Relay UE to exchange traffic on behalf of the Remote UE.


If the existing QoS between the Relay UE and the Intermediate Network is already sufficient to meet the QoS requirement received in step 3, then no PDU session modification towards the Intermediate Network is necessary, step 5 is omitted.

Otherwise, the Relay UE continues in step 5a. 

5a.
Relay UE requests PDU Session Modification from the Intermediate Network using the QoS parameters received in step 3 and it also provides the SPI received from the Remote UE to enable filtering and mapping of DL traffic towards the right PDU Session/QoS Flow within the PSA UPF of the Intermediate Network (PSA UPF of the PDU Session of the Relay UE). The UPF will map the DL traffic from IKE Child SA tunnel to appropriate PDU Session/QoS Flow considering SPI (filters provided by Relay UE for DL traffic mapping).

5b.
Intermediate Network performs the PDU Session Modification procedure.

5c.
Intermediate Network acknowledges PDU Session Modification to Relay UE.

6. Relay UE acknowledges PDU Session with the requested QoS parameters to Remote UE.
Editor's Note: Whether step 6 from Relay UE to Remote UE can be a NAS request is FFS.

6.X.3
Impacts on services, entities and interfaces

Remote UE: 
- Request specific PDU Session QoS parameters from the Relay UE based on specific PDU Session QoS parameters received in IKE Child SA related signalling.
Relay UE:
- Request PDU Session Modification to match the QoS parameters received from the Remote UE 
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