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1. Reason for Change
CT4 has completed the evaluation and comparison of the two candidate user plane solutions (GTP-U and SRv6 as a replacement of GTP-U). This pCR proposes conclusions for the study. 
It is recommended to update the GTP-U specification in Rel-16 to: 
· update the IPv6 protocol reference to IETF RFC 8200 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.



2. Proposal
It is proposed to agree the following changes to 3GPP TR 29.892 v1.1.0.


* * * First Change * * * *
[bookmark: _Toc6398098]8	Conclusion
This clause will summarize the result of the evaluation and the comparison. Recommended protocol will be designated based on the results.
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. 
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.
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.
Editor's Note: Further conclusions for SRv6 user plane protocol (without GTP-U) are FFS. 
* * * End of Changes * * * *
