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1. Reason for Change
SRv6 user plane protocol has been studied and shown that it satisfies almost all user plane requirements without GTP-U header. The study shows that 3GPP user plane information (e.g. Tunnel Endpoint Identifier, QoS Flow Identifier, Reflective QoS Indicator, Echo Request/Response, Error Indication, End Marker) can be placed within IPv6 Destination Address and 3GPP specific extensions in the SRH header (e.g. 3GPP specific tags and TLV objects).
GTP-U can run over SRv6, however, 3GPP user plane information is not available in IPv6 Destination Address and SRH. IPv6 Destination Address is just a part of F-TEID, and rest of the 3GPP user plane information must be confined in GTP-U header which is encapsulated by UDP and IP headers.
The study has clarified the benefits of SRv6 user plane, simplifying the user plane and IP transport which saves overhead size (-24bytes), QoS flow exposure in IP transport for efficient and secure routing and forwarding. As IPv6 deployments are continuously increasing, in order to taken advantage of the significant benefits of IPv6 it is worth specifying SRv6 as a user plane protocol.
On the other hand, the study has also clarified that SRv6 user plane impacts some 5GC interfaces as GTP-U is assumed to be the only user plane protocol. Updates to the existing interfaces to support SRv6 user plane requires a certain volume of work besides the work for new features of Rel-16.
As GTP-U has been developed and deployed over 20 years, introducing alternative protocol to user plane is not easy task in terms of not only standardization, but also deployments. To get practical feedbacks from real deployment, it would be best to provide experimental specification of SRv6 user plane protocol to the industry with minimized workload completed during Rel-16 timeframe (i.e, by Q1 of CY2020).
To facilitate this work, this document proposes to standardize SRv6 user plane protocol for experimental use in Rel-16 with no change on existing and new interfaces to support SRv6 user plane. Operators can take advantage of network slicing to adopt SRv6 user plane in a slice and isolate it from other slices. In the SRv6 user plane slice, deriving SID from GTP-U F-TEID is configured in UPF as local configuration and is out of scope of Rel-16.

2. Proposal
It is proposed to agree the following changes to 3GPP TR 29.892 v1.2.0.

* * * First Change * * * *
[bookmark: _Toc9348633]8	Conclusion
[bookmark: _Toc9348634]8.1	General
This technical report presents the detailed analysis of the following candidate user plane protocols, based on 5GC architectural requirements, key issues, system impacts and additional considerations: 
1)	GTP-U protocol over IP-based transport (including SRv6) - see subclause 6.1; 
2)	SRv6 user plane protocol (without GTP-U) - see subclause 6.2.2. 
Both solutions rely on the same 5GS architecture principles, with UPF functionalities controlled by the SMF over N4 using the PFCP protocol, with the same states in UPF for PFCP associations and PFCP sessions, and with user plane tunnels established hop by hop between UPFs. 
[bookmark: _Toc9348635]8.2	GTP-U over IP-based transport (including SRv6)
GTP-U can run over various transports (such as IPv4, IPv6, SR-MPLS or SRv6) and enables to separate the 3GPP user plane from the transport layer as required e.g. when mobile and transport network are different. This protocol has been used over all the user plane interfaces in the 3GPP system since Rel-99 onwards, in the RAN and Core Network, in the 5GS, EPS and earlier generation's mobile networks, including roaming interfaces between VPLMN and HPLMN. It supports all the 3GPP architectural requirements for user plane specified in Rel-16.
Existing transport technologies (e.g. SR-MPLS, SRv6) allow forcing the GTP-U traffic to go through specific intermediate routers between two UPFs by referencing a specific Network Instance, e.g. for network slicing, exactly like the SRv6 user plane protocol (without GTP-U) solution. 
GTP-U is fully extensible, by allowing new extension headers to be defined as this has been done in Rel-15 and earlier releases to support several features, e.g. RAN containers, PDU Session Container (5GS information).  
3GPP TS 29.281 [2] currently refers to IETF RFC 2460 [15] for the IPv6 protocol, which has been obsoleted by IETF RFC 8200 [4]. The analysis in subclause 6.1.2 shows that the changes in IPv6 protocol in the latest RFC do not impact the GTP-U protocol, other than the need to negotiate the optional use of UDP zero checksum during the setup of GTP-U tunnel over IPv6 as described in subclause 6.1.3.2. 
It is recommended to update the GTP-U specification in Rel-16 to: 
-	update the IPv6 protocol reference to IETF RFC 8200 [4] and to enable the optional use of the UDP zero checksum over IPv6; 
-	recommend the use of dynamic source UDP port or the Flow Label field to ease load balancing of the traffic in the transport network.
[bookmark: _Toc9348636]8.3	SRv6 user plane protocol (without GTP-U)
The SRv6 user plane protocol (without GTP-U) solution proposes to remove the GTP-U/UDP headers, which saves 24-bytes, by placing 3GPP user plane information (e.g. Tunnel Endpoint Identifier, QoS Flow Identifier, Reflective QoS Indicator, Echo Request/Response, Error Indication, End Marker) within 3GPP specific extensions in the SRH header (e.g. 3GPP specific tags and TLV objects) and in the SID/IP Destination Address. 
The solution supports all the 3GPP architectural requirements for user plane specified in Rel-16, except the architectural requirement 8) from subclause 5.1.1, where the solution results in splitting the contents of the PDU Session User Plane PDUs into two places of the TLV and the SID in the SRv6 packets and does not allow the PDU session user plane protocol to evolve without impacting the SRv6 user plane packets: 
"8)	The PDU Session User Plane Protocol (see 3GPP TS 38.415 [10]) shall be supported to transfer 5GS information over N3 and N9 (e.g. QoS Flow Identifier, Reflective QoS Indicator, Paging Policy Indicator) together with user plane packets."
SRv6 in Traditional Mode does not allow to force the data path to go through intermediate routers between two UPFs, e.g. for network slicing. SRv6 in Enhanced Mode allows to force the data path to go through intermediate routers between two UPFs by referencing a specific Network Instance, e.g. for network slicing, like e.g. GTP-U over SRv6 or GTP-U over SR-MPLS.
Unlike GTP-U over SRv6, SRv6 user plane protocol exposes session and QoS flows to the IP transport and security protection entities in the middle of N9 path. This ensures secure and efficient routing and forwarding. 
While these features could be worth considering not only for N9, but also N3 and N6, measuring how much the benefits requires certain level of knowledge and deployment experience.
SRv6 options has certain impacts, described in clause 7, but these impacts can be isolated and minimized by having a separate slice for UPFs assuming SRv6 user plane. Having different slices for SRv6 and GTP-U will allow both user plane protocols to co-exist and allow easier options to split the traffic between two options. Looking at the benefits of SRv6 options, it is recommended to standardize SRv6 user plane protocol specification in Rel-16 for:
-	experimental use within a single slice;
- 	finding easier options to migrate existing data traffic to SRv6;
-	limiting the scope to protocol only and no other interfaces or NFs.

NOTE:	In the SRv6 user plane designated slice, the mechanism to derive the SID from F-TEID signaled from SMF, or derive the F-TEID from the SID to inform SMF is performed in the UPF based on local configuration which is out of scope of Rel-16.
Editor's Note: Further conclusions for SRv6 user plane protocol (without GTP-U) are FFS. 



* * * End of Changes * * * *

