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It is proposed to approve the following changes to the TR 23.700-07 "Study on enhanced support of Non-Public Networks".
Mapping Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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*** Start of changes ***
6
Solutions
6.X
Solution #<X>: simultaneous connection with NPN and PLMN  for VIAPA 
6.X.1
Introduction

The solution addresses key issue #2 basing on the use case and requirements from VIAPA (TS22.263). In some of the VIAPA use cases, e.g. live production with integrated audience services, UEs need to connect to both NPN and PLMN simultaneously. In order for the UE to be simultaneously attached to both NPN and PLMN while keeping active data session with both networks at the same time, three different UE deployments need to be considered: 1Tx/1Rx, 2Tx/1Rx, 2Tx/2Rx.

For 1Tx/1Rx, Release 16 solutions for “Untrusted non-3GPP access” with SNPNs can be reused to allow a Single Radio UE to camp on one network (either PLMN or NPN) with 1Tx/1Rx radio, while using IPsec tunnel via N3IWF in the other network to send/receive data from the other network. For 2Tx/2Rx, the UE can send and receive data to/from both networks simultaneously with its 2Tx and 2Rx channels Hence, there will be no issue for 2Rx/2Tx. Therefore, this solution only focuses on 2Tx/1Rx.

6.X.2   Functional Description

Some Key assumptions are listed below to reflect the requirements from VIAPA:

· UE can be simultaneously attached to both NPN and PLMN while keeping active data session with both networks at the same time. Assume UE is the area which is covered by the NR-RAN of both PLMN and SNPN.

· The two networks (PLMN and NPN) can be operated by different operators.
· The UE has separated subscriptions to both PLMN and NPN.

· No assumptions or restrictions on UE implementation regarding single radio/dual radio.
· The NPN may be a SNPN including its own NG-RAN and 5GC.

      Note: For the case of integrated audience service, The NPN aims at providing local production and DL audience data services.
· The Data services being provided in this VIAPA KI require high 5QI and high network resource demand, e.g. One of main AVPROD use case of this KI is that the NPN provides services for high 5QI downlink audio/video stream data (multicast or broadcast traffic) e.g. 5ms latency and 30 multicast streams with 200kbit/s for massive number of UEs in a small area. (Note: see TS22.263, section 6.3.1 KPI requirement for integrated audio service)
· Depending on the capabilities and configurations of the UE, limitations of data-rate and latency may be expected
Note: This solution follows the same architecture principle of “Untrusted non-3GPP access” that is defined in release 16 for SNPN. But the concept can be applied for “Trusted non-3GPP access” for SNPN when it’s supported. 
6.X.2.1
Dual Radio UE (2Rx/1Tx)
In this solution, the UE shares the 1Tx for the UL traffic for both network (SNPN and PLMN) and splits the 2Rx to each network for their DL user plane traffic, as illustrated in figure 6.X.2.2-1 below.  
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Figure 6.X.2.2-1: Architectural overview of a 2Rx/1Tx dual radio UE simultaneously connected to a SNPN and a PLMN 
In the case of UE’s Tx is connected to PLMN, the UE sends SNPN’s UL traffic over PLMN to SNPN’s N3IWF, while UE uses 1Rx to receive SNPN DL user plane traffic from SNPN NG-RAN directly. At the same time, UE can use the other 1Rx as well as the shared Tx to send and receive user traffic for PLMN traffic. Using this traffic split capability it’s up to UE implementation and selecting network which the Tx will be camp on can be up to UE implementation or the operator policy. By splitting the traffic between going through RAN (DL) and N3IWF (UL), UE can simultaneously send data to both network at the same time without suspending transmission in any network. 

The key technical assumptions for this option are:

1. UE conducts 2 phases of registrations to SNPN: register to SNPN via Uu for DL traffic and register to SNPN via NWu for UL traffic. AMF will correlate these two registrations with the split indication from UE. The NAS control plane between AMF and UE is going via NWu. 
2. SMF and UPF bases on the UEs’ split indication and network policy to create, configure and correlate the DL and UL traffic flows, following the session management procedures defined in TS23.501 and TS23.502.  
3. SNPN sends paging message to UE via Uu, and UE responses to the paging message via NWu. If the UL data UE sent is the paging response or other NAS message, the data shall be transmitted via the signalling IPSec SA. If the UL data are normal user plane data, those can be transmitted via the other IPsec child SA as defined in TS23.501. 
Editor NOTE: The feasibility and potential RAN impact of this solution (e.g. use single Tx to transmit RAN control signaling with both NPN and PLMN network) should be checked and defined by RAN WGs.
Editor NOTE: Supporting different DL traffic for one UE via NWu and Uu simultaneous in this solution need to be studied. 
This option can support both multicast and unicast traffic.  
6.X.3
Procedures

6.x.3.1  2Rx/1Tx UE exchanges data with two networks simultaneously (with paging consideration)
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Step 1. UE switch its transmitter to the SNPN’s RAN to conduct initial registration to allow SNPN RAN to be configured with N2 (RAN – AMF) for this UE, as well as allow UE to synchronize with RAN for receiving data. This step is preparing the DL path for UE in SNPN. (assume UE already registered in PLMN, so UE can suspend the traffic with PLMN and using the Tx to communicate with SNPN as defined in MUSIM).  
1a.  During the UE interaction with AMF (SNPN), UE sends traffic split indication to indicate to network that it can split the UL/DL traffic via different path after the network registration. In this phase, AMF may allocate a random pairing code for UE, which the UE will provide to the SNPN’s AMF during the secondary registration via N3WIF, so AMF can correlate these two phase of registrations together and also provide proofs that UE has successfully registered to SNPN’s RAN . . 
 1b.  (Optional) AMF may provide this traffic split indication to RAN, so SNPN RAN and UE can be prepared for DL only traffic if needed,.
Editor NOTE: RAN impact of supporting DL only user plane is FFS and whether step 1b for this release is needed also FFS.
Editor NOTE: Whether and what traffic split indication information from UE needed be provided to the network need further study.  
Step 2:  After UE completes initial registration with SNPN, UE switch its transmitter to PLMN and resume data transmission with PLMN.  
Step 3:  UE can either creates a new or re-uses a existing PDU session in PLMN to start second registration with SNPN’s AMF via N3IWF to prepare the UL data path with SNPN. In this step, UE provides AMF with traffic split indication, as well as the previous allocated pairing code. With this pairing code, AMF can associate this registration with the previous registration to identify the traffic split UE and skip some registration procedures if already conducted in step 1. After this step, AMF and UE establish NAS connection via N3IWF.  
Step 4: UE initiates PDU session establishment procedure with AMF for the data services, including DL/UL. This procedure re-uses the existing defined procedure in 23.502, except, because AMF has traffic split information of the UE, AMF forwards the split information to SMF which later also forward to UPF. 
Basing on the network policy, it’s possible that different PDU sessions are created basing on the direction (DL/UL), or within one bi-directional PDU session, there can be different QoS flows which are direction specific. UPF maps those flows or PDU sessions into different path basing on traffic split indication information from SMF.   
4b: basing traffic split information, AMF sends N2 PDU session establish request to RAN and N3IWF to send up DL N2 with RAN, and UL with N3IWF. 
4c: (optional) AMF may send some N2 control message to AN to remove any UL configuration in RAN during the initial registration if needed. 
Step 5: if there is no NPN traffic to UE for a while, UE goes into idle mode in SNPN and triggers the SNPN PDU session release as defined in TS22.502.
Step 6: When there is SNPN DL data for the UE, SNPN 5G AMF starts paging procedure and send paging request to the SNPN RAN, subsequently SNPN RAN broadcasts the paging. 
Step 7: After receiving the paging via SNPN RAN, UE starts service request procedure with SNPN via N3IWF over PLMN network. In this step, UE put “response to paging” as reason code. N3IWF forward the paging response to AMF in SNPN. 
Step 8& 9: After the PDU session in SNPN is established, SNPN’s UPF starts to forward the DL data to UE via SNPN’s RAN (step 8), while UE transmits the UL data via the over-the-top IPsec tunnel with N3IWF through PLMN. During this whole period, UE can still exchange data with PLMN freely without interruptions.     

6.X.4
Impacts on existing entities and interfaces
Editor's Note: This clause lists impacts to existing entities and interfaces.

*** End of changes ***
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