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*******FIRST CHANGE*******
5.X.1.2 Support of redundant transmission on N3/N9 interfaces


In case the reliability of NG-RAN node, UPF and CP NFs are high enough to fulfil the reliability requirement of URLLC services served by these NFs, but the reliability of single N3 tunnel is considered not high enough, e.g. due to the deployment environment of backhaul network, the redundant transmission can be deployed between PSA UPF and RAN via two independent N3 tunnels, which are associated with a single PDU Session, over different transport layer path to enhance the reliability of the service.

To ensure the two N3 tunnels can be transferred via disjointed transport layer paths, the NG-RAN node, SMF or UPF will provide different routing information in the tunnel information (e.g. different IP addresses or different Network Instances), and these routing information will be mapped to disjoint transport layer paths according to network deployment configuration.
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Figure 5.x.1.2-1: Redundant transmission with two N3 tunnels between the UPF and a single NG-RAN node

During a URLLC QoS flow establishment, if the SMF decided that redundant transmission shall be performed based on authorized 5QI and/or operator configuration, the SMF informs the UPF and NG-RAN to perform redundant transmission via N4 interface and N2 information accordingly.
If duplication transmission is performed on N3 interface, for each downlink packet of the QoS Flow the PSA UPF received from DN, the UPF replicates the packet and assigns the same GTP-U sequence number to them for the redundant transmission. These packets are transmitted to the NG-RAN via two N3 Tunnels separately. In order to eliminate the duplicated packet, the NG-RAN forwards the packet received firstly to the UE and drops the replicated packet with the same GTP-U sequence number. 
For each uplink packet of the QoS Flow the NG-RAN received from UE, the NG-RAN replicates the packet and assigns the same GTP-U sequence number to them and the UPF eliminates the duplicated packet based on the GTP-U sequence number accordingly.

One of the N3 Tunnels is determined as main transport path during the GTP-U tunnel establishment. For those QoS Flows of the same PDU session that don't need redundant transmission, this main N3 Tunnel is used.
NOTE 1:
The RAN node capability to support the solution can be configured in the SMF per network slice or per SMF service area.
The solution can be extended by inserting two Intermediate UPFs (I-UPFs) between the PSA UPF and the NG-RAN to support the redundant transmission based on two N3 and N9 tunnels between a single NG-RAN mode and the UPF. The RAN node and UPF shall support the packet replication and elimination function as described above.
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Figure 5.x.1.2-2 Two N3 and N9 tunnels between NG-RAN and UPF for redundant transmission
In figure 6.4.1.2, there are two N3 and N9 tunnels between NG-RAN and UPF for the same PDU session for redundant transmission. The PSA UPF duplicates the downlink packet of the QoS Flow from the DN and assigns the same GTP-U sequence number to them. These duplicated packets are transmitted to I-UPF1 and I-UPF2 via N9 Tunnel 1 and N9 Tunnel 2 separately. Each I-UPF forwards the packet with the same GTP-U sequence number which receives from the UPF to NG-RAN via N3 Tunnel 1 and N3 Tunnel 2 respectively. The NG-RAN eliminates the duplicated packet based on the GTP-U sequence number. In case of uplink traffic, the NG-RAN duplicates the packet of the QoS Flow for the UE and the UPF eliminates the duplicated packet.
NOTE 2:
The I-UPFs inserted on one leg of the redundant paths shall not behave in an UL CL or Branching Point role.
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Figure 5.x.1.2-3: Redundant transmission in HR roaming scenario

As shown in figure 5.x.1.2-3, in home routed roaming scenario, the NG RAN node is connected to the anchor UPF in the HPLMN via an intermediate UPF node in the VPLMN to support redundant transmission with two N3 and N9 tunnels. The V-SMF selects the two intermediate UPFs and setup the redundant transmission tunnels on N3 and N9 in case it received two CN tunnel info for a URLLC QoS flow from H-SMF.

NOTE 3:
Supporting the above HR redundant transmission requests two disjointed transport paths exist between I-UPF and PSA UPF.
*******SECOND CHANGE*******
6.2.2
SMF

The Session Management function (SMF) includes the following functionality. Some or all of the SMF functionalities may be supported in a single instance of a SMF:

-
Session Management e.g. Session Establishment, modify and release, including tunnel maintain between UPF and AN node.

-
UE IP address allocation & management (including optional Authorization).

-
DHCPv4 (server and client) and DHCPv6 (server and client) functions.

-
ARP proxying as specified in IETF RFC 1027 [53] and / or IPv6 Neighbour Solicitation Proxying as specified in IETF RFC 4861 [54] functionality for the Ethernet PDUs. The SMF responds to the ARP and / or the IPv6 Neighbour Solicitation Request by providing the MAC address corresponding to the IP address sent in the request.
-
Selection and control of UP function, including controlling the UPF to proxy ARP or IPv6 Neighbour Discovery, or to forward all ARP/IPv6 Neighbour Solicitation traffic to the SMF, for Ethernet PDU Sessions.

-
Configures traffic steering at UPF to route traffic to proper destination.

-
Termination of interfaces towards Policy control functions.

-
Lawful intercept (for SM events and interface to LI System).

-
Charging data collection and support of charging interfaces.

-
Control and coordination of charging data collection at UPF.

-
Termination of SM parts of NAS messages.

-
Downlink Data Notification.

-
Initiator of AN specific SM information, sent via AMF over N2 to AN.

-
Determine SSC mode of a session.
-
Roaming functionality:

-
Handle local enforcement to apply QoS SLAs (VPLMN).

-
Charging data collection and charging interface (VPLMN).

-
Lawful intercept (in VPLMN for SM events and interface to LI System).

-
Support for interaction with external DN for transport of signalling for PDU Session authorization/authentication by external DN.
-
Instructs UPF and NG-RAN to perform redundant transmission.
NOTE:
Not all of the functionalities are required to be supported in a instance of a Network Slice.

In addition to the functionalities of the SMF described above, the SMF may include policy related functionalities as described in clause 6.2.2 in TS 23.503 [45].
6.2.3
UPF

The User plane function (UPF) includes the following functionality. Some or all of the UPF functionalities may be supported in a single instance of a UPF:

-
Anchor point for Intra-/Inter-RAT mobility (when applicable).

-
External PDU Session point of interconnect to Data Network.

-
Packet routing & forwarding (e.g. support of Uplink classifier to route traffic flows to an instance of a data network, support of Branching point to support multi-homed PDU Session).

-
Packet inspection (e.g. Application detection based on service data flow template and the optional PFDs received from the SMF in addition).

-
User Plane part of policy rule enforcement, e.g. Gating, Redirection, Traffic steering).
-
Lawful intercept (UP collection).

-
Traffic usage reporting.

-
QoS handling for user plane, e.g. UL/DL rate enforcement, Reflective QoS marking in DL.

-
Uplink Traffic verification (SDF to QoS Flow mapping).

-
Transport level packet marking in the uplink and downlink.

-
Downlink packet buffering and downlink data notification triggering.

-
Sending and forwarding of one or more "end marker" to the source NG-RAN node.

-
ARP proxying as specified in IETF RFC 1027 [53] and / or IPv6 Neighbour Solicitation Proxying as specified in IETF RFC 4861 [54] functionality for the Ethernet PDUs. The UPF responds to the ARP and / or the IPv6 Neighbour Solicitation Request by providing the MAC address corresponding to the IP address sent in the request.
-
Packet duplication and elimination in GTP-U layer.
NOTE:
Not all of the UPF functionalities are required to be supported in an instance of user plane function of a Network Slice.
*******END OF CHANGE*******
_1609056280.vsd
�

�

�

UE


RAN


DN


AMF


V-SMF


N4


N11


N6


N2


V-PCF


N7


I-UPF


UPF


H-SMF


H-PCF


N4


VPLMN


HPLMN


N24


N15



_1609056300.vsd
�

�

�

UE


NG-RAN


UPF


DN


AMF


SMF


N3


N4


N11


N6


N2


N3 Tunnel 1


N3 Tunnel 2


PCF


N7



_1609056248.vsd
UE


NG-RAN


UPF


DN


AMF


SMF


N3


N4


N11


N6


N2


N3 Tunnel 1


N3 Tunnel 2


PCF


N7



