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[bookmark: _Hlk534907970]* * * * Start of Change * * * *
[bookmark: _Toc524945829]2	References
…
[X]		IEEE 802.1CB-2017: IEEE Standard for Local and metropolitan area networks--Frame Replication and Elimination for Reliability.


* * * * Next Change * * * *

X.X. URLLC support in 5G (or whatever chosen)
X.X.1  General
X.X.2 Redundant User Plane Paths using Dual Connectivity
In order to support highly reliable URLLC services, a terminal device may set up two redundant PDU Sessions over the 5G network, such thatthe 5GS sets up the user plane paths of the two redundant PDU sessions to be disjoint. 
NOTE 1: 	It is out of scope of 3GPP how to make use of the duplicate paths for redundant traffic delivery end-to-end. It is possible to rely on upper layer protocols, such as the IEEE TSN (Time Sensitive Networking) FRER (Frame Replication and Elimination for Reliability) [X], to manage the replication and elimination of redundant packets/frames over the duplicate paths which can span both the 3GPP segments and possibly fixed network segments as well. 
Figure X.X.X. 1 illustrates the solution once it is fully set up. One PDU Session spans from the UE via MgNB to UPF1 acting as the PDU Session Anchor, and the other PDU Session spans from the UE via SgNB to UPF2 acting as the PDU Session Anchor. Based on these two PDU Sessions, two independent paths are set up. UPF1 and UPF2 connect to the same Data Network (DN), even though the traffic via UPF1 and UPF2 might be routed via different user plane nodes within the DN. UPF1 and UPF2 are controlled by SMF1 and SMF2, respectively, where SMF1 and SMF2 may be the same or different depending on operator configuration of the SMF selection.
This can apply to both IP and Ethernet PDU sessions. 


Figure X.x.x.1 Architecture for redundant User Plane paths for URLLC using Dual Connectivity

	The following preconditions apply for redundant user plane paths:
-	RAN supports dual connectivity, and RAN coverage is sufficient for dual connectivity in the target area.
-	UEs support dual connectivity.
-	The core network UPF deployment is aligned with RAN deployment and supports redundant user plane paths.
-	The underlying transport topology is aligned with the RAN and UPF deployment and supports redundant user plane paths.
-	The physical network topology and geographical distribution of functions also supports the redundant user plane paths to the extent deemed necessary by the operator.
-	The operation of the redundant user plane paths is made sufficiently independent, to the extent deemed necessary by the operator, e.g., independent power supplies.
NOTE 2:	The redundant network deployment aspects mentioned above are within the responsibility of the operator and are not subject to 3GPP standardization.
The setup of the redundant PDU Sessions takes place as follows. 
-	During the establishment of the PDU Session, the SMF determines whether the PDU Session is to be handled redundantly. The determination is based on the combination of the S-NSSAI, DNN, user subscription and local policies. The SMF also uses these inputs to determine the RSN (Redundancy Sequence Number) which differentiates the PDU Sessions that are handled redundantly and determines whether the PDU Session’s user plane should go via the MgNB or the SgNB.
-	The UPF selection is based on existing mechanisms, with the extension that the RSN, as determined by the SMF from other parameters or configuration, may be also used as an input to the UPF selection. Operator configuration of UPF selection ensures the appropriate UPF selection for disjoint paths. 
-	When the RAN contexts are established for the redundant PDU Sessions (i.e., during the establishment of the PDU Sessions or at transitions to CM-CONNECTED state), for one PDU Session the RSN parameter explicitly requests that the user plane goes via the MgNB, and for the other PDU Session the RSN parameter explicitly requests that the user plane goes via the SgNB using dual connectivity. This request is made by indicating the RSN to the RAN node on a per PDU Session granularity. When there is at least one PDU Session with RSN indicating the user plane to go via the MgNB and at least one PDU Session with RSN indicating the user plane to go via the SgNB, this means to RAN that CN is requesting dual connectivity to be set up and the user plane handled as indicated by the RSN parameter. Based on the RSN, the MgNB sets up dual connectivity in such a way that both the MgNB and the SgNB have an independent PDCP entity for handling the two independent user plane paths (i.e. setup of MCG bearer and SCG bearer for MgNB and SgNB, respectively). The second PDU Session's user plane is switched to the SgNB and is tunnelled directly between UPF2 and SgNB, and in this way both the RAN node and the UPF can be different for the two redundant PDU Sessions.
NOTE 3:	The decision to set up dual connectivity remains in RAN as defined today. RAN takes into account the additional request for the dual connectivity setup provided by the CN.
NOTE 4:	There may also be other sessions for which redundancy is not applied and for which RSN is not set; RAN can select on its own whether those sessions are handled by MgNB or SgNB (or both), as today. 

-	Initially, the two PDU Sessions use the same MgNB, but as soon as dual connectivity is set up in RAN, the second PDU Session's user plane is switched to the SgNB. 
-	In the case of Ethernet PDU Sessions, the SMF has the possibility to change the UPF (acting as the PSA) and select a new UPF based on the identity of the SgNB for the second PDU Session in case the SgNB is modified (or added/released), using the Ethernet PDU Session Anchor Relocation procedure described in clause 4.3.5.X. This makes it possible to dynamically select the UPF close to the SgNB for the second PDU Session, and in that way further optimize the second PDU Session’s UPF selection.
-	The SMF’s charging record may reflect the RSN information. 


* * * * Next Change * * * *
[bookmark: _Toc532891916]6.3.3.3	Selection of an UPF for a particular PDU Session
If there is an existing PDU Session, and the SMF receives another PDU Session request to the same DNN and S-NSSAI, and the UE subscription data indicates the support for interworking with EPC for this DNN and S-NSSAI, the same UPF should be selected. Otherwise, if UE subscription data does not indicate the support for interworking with EPS for this DNN and S-NSSAI, a different UPF may be selected.
For the same DNN and S-NSSAI if different UPF are selected at 5GC, when the UE is moved to EPC network, there is no requirement to enforce APN-AMBR. Whether and how to apply APN-AMBR for the PDN Connection associated with this DNN/APN is implementation dependent, e.g. possibly only per PDU Session AMBR enforcement applies.
The following parameter(s) and information may be considered by the SMF for UPF selection and re-selection:
-	UPF's dynamic load.
-	UPF's relative static capacity among UPFs supporting the same DNN.
-	UPF location available at the SMF.
-	UE location information.
-	Capability of the UPF and the functionality required for the particular UE session: An appropriate UPF can be selected by matching the functionality and features required for an UE.
-	Data Network Name (DNN).
-	PDU Session Type (i.e. IPv4, IPv6, IPv4v6, Ethernet Type or Unstructured Type) and if applicable, the static IP address/prefix.
-	SSC mode selected for the PDU Session.
-	UE subscription profile in UDM.
-	DNAI as included in the PCC Rules and described in clause 5.6.7.
-	Local operator policies.
-	S-NSSAI.
-	Access technology being used by the UE.
-	Information related to user plane topology and user plane terminations, that may be deduced from:
-	AN-provided identities (e.g. CellID, TAI), available UPF(s) and DNAI(s);
-	Information regarding the user plane interfaces of UPF(s).This information may be acquired by the SMF using N4;
-	Information regarding the N3 User Plane termination(s) of the AN serving the UE. This may be deduced from AN-provided identities (e.g. CellID, TAI);
-	Information regarding the N9 User Plane termination(s) of UPF(s) if needed;
-	Information regarding the User plane termination(s) corresponding to DNAI(s).
-	RSN when redundant handling is applicable. 
NOTE:	How the SMF determines information about the user plane network topology from information listed above, and what information is considered by the SMF, is based on operator configuration.

* * * * End of Change * * * *
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