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1 Discussion
TR 23.700-07 has a KI for “NPN support for Video, Imaging and Audio for Professional Applications (VIAPA)” as a Key issue. 
[bookmark: _Toc23236008][bookmark: _Toc25934664][bookmark: _Toc26337044][bookmark: _Toc31114291][bookmark: _Toc31120314]5.2	Key Issue #2: NPN support for Video, Imaging and Audio for Professional Applications (VIAPA)
[bookmark: _Toc500949092][bookmark: _Toc16839377][bookmark: _Toc23236009][bookmark: _Toc25934665][bookmark: _Toc26337045][bookmark: _Toc31114292][bookmark: _Toc31120315][bookmark: _Hlk500943653]5.2.1	Description
The TS 22.263 [3] captures the service requirements for "Video, Imaging and Audio for Professional Applications (VIAPA)".
This key issue aims at addressing the following aspects:
1.	Study whether there are support for service continuity (assuming PSA may reside in either PLMN or in the NPN) between PLMN and NPN (SNPN or PNI-NPN) with overlapping radio coverage areas;
2.	Study means to enable a UE to receive data services from one network (e.g. NPN), and paging as well as data services from another network (e.g. PLMN) simultaneously.
NOTE:	The data service from NPN can be the low latency and high data rate service while serving massive number of UEs in a small area, e.g. the integrated audience multicast service in large live production events, such as music festivals (such as those listed in TS 22.263 [3] Table 6.3.1-1: Performance requirements for low latency deterministic periodic traffic with multicast service). It is assumed that the FS_IIoT will cover aspects to enable low latency data services, and that FS_5MBS will cover aspects to enable low latency multicast downlink services, while the scope of the FS_eNPN is to enable these services while the UE is using two networks e.g. NPN and PLMN.
The key issue #2 requires that the SNPN offers low latency and high data service for massive number of UE(s) (e.g. in a music festival) while the PLMN is also offering data service and is trying to page the UE. In Rel-16, it is already possible for UE(s) (with subscriptions to SNPN and PLMN respectively) to obtain services from SNPN and PLMN concurrently as documented in TS 23.501 annex with optional support for Service continuity.
Snippet from TS 23.501:
· To access PLMN services, a UE in SNPN access mode that has successfully registered with an SNPN may perform another registration via the SNPN User Plane with a PLMN (using the credentials of that PLMN) following the same architectural principles as specified in clause 4.2.8 (including the optional support for PDU Session continuity between PLMN and SNPN using the Handover of a PDU Session procedures in TS 23.502 [3] clauses 4.9.2.1 and 4.9.2.2) and the SNPN taking the role of "Untrusted non-3GPP access". Annex D, clause D.3 provides additional details.
In order to offer better QoS, here is the recommendation provided in TS 23.501:
· [bookmark: _Hlk44064651]NOTE: 	QoS differentiation in the SNPN can be provided on per-IPsec Child Security Association basis by using the UE or network requested PDU Session Modification procedure described in TS 23.502 [3] clause 4.3.3.2. In the PLMN, N3IWF determines the IPsec child SAs as defined in TS 23.502 [3] clause 4.12. The N3IWF is preconfigured by PLMN to allocate different IPsec child SAs for QoS Flows with different QoS profilesUser plane:
Problem statement: However, mapping of 5QI to IP sec Child SA tunnel (in one network) and mapping the UP traffic from IP sec Child SA tunnel to the right QoS Flow (in another network) is not specified in the spec thus the QoS offered for the services will not be consistent between SNPN and PLMN.
High level solution principles proposed to address the problem statement:
User plane traffic in case of “access to PLMN services via SNPN” (and vice versa):
1) Add a recommendation for 5QI/ARP to DSCP mapping and DSCP to 5QI/ARP mapping in TS 23.501 annex so that the PLMN and SNPN can use the same mapping for the following steps:
a. In the PLMN/N3IWF (or Remote’s 5GC/N3IWF): When N3IWF receives N2 PDU Session request (TS 23.502, figure 4.12.5-1 step 2b) with the requested QoS Flow level QoS parameters, N3IWF uses the 5QI/ARP to determine the right DSCP marking value for IP sec Child SA tunnel towards SNPN. 
b. In the SNPN/SMF/UPF (or Relay’s 5GC/SMF/UPF): When it receives traffic within IP sec Child SA tunnel from the PLMN with a certain DSCP marking value, SNPN maps it to the appropriate QoS Flow with 5QI based on DSCP marking value. If there is no such QoS Flow, it could trigger establishment a QoS Flow with such QoS characteristics.
Handling NAS signaling:
· SNPN and PLMN use the same 5QI to DSCP value mapping (as for UP traffic) also for NAS signaling traffic. 
· In addition, when the UE is connected to both networks (SNPN and PLMN) and receiving services from PLMN via SNPN or vice versa, the UE shall prioritize the Notification message sent by the PLMN over user plane traffic from SNPN. 
Handling GBR services in case of ‘access to PLMN services via SNPN’ (and vice versa):
· Dedicated QoS flow is created for the target service. This maps to a dedicated CHILD SA, with IKE carrying QoS info from network to UE where QoS info contains the GFBR
· This has to be mapped to a proper QoS Flow in the intermediate network.
The same solution principles can be applied also for ProSe scenario using L3 relay. 
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.
;
2 Proposal
[bookmark: _Hlk513714389]It is proposed to update TR 23.700 as follows
[bookmark: _Hlk520730635]*** Start Change ***
[bookmark: _Toc23326074][bookmark: _Toc25934675][bookmark: _Toc26337055][bookmark: _Toc31114302][bookmark: _Toc43392576][bookmark: _Toc43475372][bookmark: _Toc43475748]6.0	Mapping Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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[bookmark: _Toc19722246][bookmark: _Toc31114309][bookmark: _Toc31120332]*** Next Change ***
6.X	Solution for Key Issue #2: QoS for Simultaneous access to SNPN and PLMN
[bookmark: _Toc326248710][bookmark: _Toc26173060][bookmark: _Toc30666642][bookmark: _Toc31029938][bookmark: _Toc31030829][bookmark: _Toc43388477][bookmark: _Toc43735715][bookmark: _Toc43994287][bookmark: _Toc19722247][bookmark: _Toc31114310][bookmark: _Toc31120333]6.X.1	Description
Enhancements proposed for “access to PLMN services via SNPN” and “access to SNPN services via PLMN” scenario: 
The solution enables support for QoS that is appropriate for the services offered to the UE both in SNPN and PLMN:
1) If it is accessing SNPN services via PLMN, then appropriate QoS should be offered by the PLMN network that is needed for the SNPN services.
2) If it is accessing PLMN services via SNPN, then appropriate QoS should be offered by the SNPN network that is needed for the PLMN network.

If the network offering the services the UE detects that the application running in the UE requires specific QoS (such as requested for a voice call or for public safety services), then the network signals the intended QoS parameters to the UE. The UE uses these parameters to request specific QoS from the network whose NG-RAN it is camping. If the UE detects that the QoS of the PDU Session is not sufficient, then the UE initiates PDU Session Modification procedure to get QoS Flows that are suitable for the 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 SNPN and the PLMN to ensure that the QoS is consistent for the end to end user plane path in both UL, DL between UE <-> SNPN <-> PLMN, similarly for UE <->PLMN <-> SNPN. It is proposed to achieve this by adding a recommendation for mapping between 5QI/ARP and DSCP marking value in TS 23.501 annex so that the PLMN and SNPN can use the same mapping values for UL and DL user plane traffic within SNPN and PLMN. The UPF will map the DL traffic from IKE Child SA tunnel to appropriate PDU Session/QoS Flow considering DSCP marking value.
a. NAS signaling: Same mechanism is also proposed for NAS signaling sent from PLMN when carried via SNPN and for NAS signaling sent from SNPN when carried via PLMN. In addition, when the UE is connected to both networks (SNPN and PLMN) and receiving services from PLMN via SNPN or vice versa, the UE shall prioritize the Notification message sent by the PLMN or SNPN over user plane traffic from SNPN or PLMN respectively. The prioritization of Notification message is to be ensured by using ARP.
2) Use of SPI for mapping to QoS Flows: 
When UE accesses PLMN via SNPN, it is proposed to leverage the SPI assigned for IKE Child SA to identify the appropriate QoS for the services offered by PLMN 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 the SPI to QoS parameters mapping, the UE determines the need to request for appropriate QoS also in the SNPN network by initiating PDU Session modification procedure for appropriate QoS including the SPI and the QoS parameters received over IKE from the N3IWF. 
Similarly, when UE accesses SNPN via PLMN, it is proposed to leverage the SPI assigned for IKE Child SA to identify the appropriate QoS for the services offered by SNPN. Based on this, the UE determines the need to request for appropriate QoS also in the PLMN network by initiating PDU Session modification procedure. 
As part of the PDU Session modification procedure, the UE will include the SPI so that the network can use this for mapping the DL traffic (identified by SPI) to the appropriate QoS Flow.

6.2.2	Functional Description
[bookmark: _Toc31114312][bookmark: _Toc31120335]6.2.2.1	Procedure
Figure 6.X.2-1 shows the call flow for service specific QoS required by an application running in the PLMN layer of the UE for services offered by the PLMN. N3IWF, SMF and PCF are in the PLMN serving the UE; The UE is camping in the SNPN and obtains the PLMN services via SNPN. 


Figure 6.X.2-1: Service specific QoS establishment procedure
As a pre-requisite condition, the UE has been authenticated by its serving SNPN and security association has been set up between N3IWF and the PLMN layer of the 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 and provides corresponding PCC rules (that may require a GFBR). This is as defined in TS 23.502.
1b. SMF requests for PDU Session Modification including the required specific QoS parameters.
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". 

2b.	The UE responds for the Child SA.
3.	UE internal: The PLMN layer of the UE requests SNPN layer of the UE for specific QoS using the parameters received in step 2a. The PLMN layer of the UE uses the Additional QoS Information (see TS 23.502 clause 4.12a.59). It also provides the SPI to enable filtering and mapping of DL traffic towards the right PDU Session/QoS Flow within the SNPN (for the PDU Session used to establish connectivity to obtain services from PLMN).
4.	Based on comparison of the existing PDU session, QoS parameters offered by the SNPN and the QoS characteristics received from UE’s PLMN layer in step 3, the UE determines whether it is necessary to request for PDU session modification with the SNPN.
	If the existing QoS between the UE and the SNPN is already sufficient to meet the QoS requirement received in step 3, then no PDU session modification towards the SNPN is necessary, step 5 is omitted. 
	Otherwise, the UE continues in step 5a. 
5a.	The SNPN layer of the UE requests PDU Session Modification with the SNPN using the QoS parameters received in step 3 and it also provides the SPI received from the PLMN layer UE to enable filtering and mapping of DL traffic towards the right PDU Session/QoS Flow within the SNPN. The PSA UPF will map the DL traffic from IKE Child SA tunnel to appropriate PDU Session/QoS Flow considering SPI (filters provided by UE for DL traffic mapping).
5b.	SNPN performs the PDU Session Modification procedure.
5c.	SNPN acknowledges PDU Session Modification to the UE.
6. UE internal: ACK from PLMN layer to SNPN layer of the UE
[bookmark: _Toc19722249][bookmark: _Toc31114318][bookmark: _Toc31120341]6.2.4	Impacts on services, entities and interfaces
UE: 
· [bookmark: _Hlk47309789][bookmark: _Hlk48211959]Request PDU Session Modification in the SNPN (or PLMN) to match the QoS parameters received from the PLMN (or SNPN). The request is based on the specific PDU Session QoS parameters it received from the IKE Create Child SA Request signalling (from PLMN).
· [bookmark: _GoBack]Prioritization of Notification message when UE reachability needs to be prioritized.
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