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1. Reason for Change
Clauses 6.3.4, 8.2.x and 8.y should be corrected as follows:
-	Clause 6.3.4. There is a technically relevant typo at the beginning of the first statement reading 'HTTP/3'. It shall be replaced by 'HTTP/2'.
-	Clause 8.2.x. The TR already reached version 1.5.0 and therefore this clause is not necessary or acceptable anymore. If CT4 finds another way for discovering QUIC support, then new clause 8.2.3 will be added.
[bookmark: _GoBack]-	Clause 8.y. It is under clause 8 (Solutions for Key Requirements) and therefore is not related directly to clause 8.4 (Solutions for Migration to QUIC). The TR already has clause 11 for Evaluation and Conclusion and therefore clause 8.y shall be removed.
2. Proposal
It is proposed to agree the following changes to 3GPP TR 29.893 v1.5.0.

[bookmark: _Toc34228693][bookmark: _Toc43488803][bookmark: _Toc50359432]* * * First Change * * * *
6.3.4	Prioritization
In case of HTTP/23 the clients can set stream priority as defined in IETF RFC 7540 [13], at the creation of the stream and update the priority using PRIORITY frame. However, in case of HTTP/3, only the client is allowed send PRIORITY frames over control stream. The priority clause on the HEADER frame is removed.
* * * 2nd Change * * * *
[bookmark: _Toc34228704][bookmark: _Toc43488814][bookmark: _Toc50359443]8.2	Solutions for Discovery of QUIC support
[bookmark: _Toc34228705][bookmark: _Toc43488815][bookmark: _Toc50359444]8.2.1	Using the Discovery Service of the NRF
Using the Discovery Service of the NF Repository Function (See 3GPP TS 29.510 [19]) is a possible solution for discovering if a NF instance's SBI supports using QUIC as transport protocol.
When a consumer is performing service discovery of NF instances for a service, it will also learn which if any of the instance support using QUIC by having IpEndPoint definitions in the NFProfile with the transport protocol set to QUIC.
This solution enables the NF consumer to know of the support even prior to attempting to establish a transport connection to the NF producer. The consumer has to use the NRF service discovery irrespectively of the determination of QUIC support.
The realization of this solution requires definition of the QUIC as TransportProtocol in the NFProfile, see clause 6.1.6.3.5 of 3GPP TS 29.510 [19].
The solution will have to determine if this discovery should be only for a general support of QUIC independent of version or if also all the versions should be encoded in the NFProfile.
A QUIC supporting NF can potentially support several different versions of QUIC, thus efficient enumeration of versions would be desired.
However, assuming that at least one mandatory to implement version of QUIC will be defined for SBA, it might be sufficient to simply indicate that QUIC in general is supported and rely on the version negotiation mechanism built in in QUIC as that would also avoid any interoperability issues.
For consumers of NF services that specifically want to determine which instances that support QUIC, extending the set of query parameters defined for the Nnrf_NFDiscovery Service API (clause 6.2.3.2.3.1 of 3GPP TS 29.510 [19]) will be needed.
A parameter such as transport-protocol which takes an array of protocol enumerations would solve this issue.
Here enumerating individual QUIC versions would create some extra complexity.
[bookmark: _Toc34228706][bookmark: _Toc43488816][bookmark: _Toc50359445]8.2.2	Using Alt-Svc Header
The current QUIC working group draft on HTTP over QUIC  (HTTP/3) (See IETF draft-ietf-quic-http [7]) defines a discovery method of QUIC support using Alt-Svc HTTP response header defined in IETF RFC 7838 [20]. In this case the NF as HTTP server can notify the NF as HTTP client about the support of QUIC protocol with a HTTP response header with any HTTP response. An example of such response will look like below:
HTTP/1.1 200 OK
Content-Type: text/html
Alt-Svc: h3=":50443";quic="1,1abadaba"

Here, the " h3" is the ALPN token identifies HTTP/3 and "quic" is a new parameter defined to advertise the versions supported by the NF. The syntax of Alt-Svc is defined in IETF RFC 7838 [20] and the "quic" parameter for Alt-Svc header to provide the QUIC version hints, is defined in HTTP/3 IETF draft (See IETF draft-ietf-quic-http [7]).
In this method, the HTTP client acting as NF consumer needs to start connection using TCP for the first contact with a HTTP server acting as NF provider. If the HTTP server response includes the Alt-Svc header then the HTTP client will re-establish HTTP connection over QUIC and save the protocol preference for further connection. After new QUIC connection established towards the HTTP server, the HTTP client must send all the requests over QUIC connection. The HTTP client then can terminate the previously established TCP connection.
As described, the downside of this method is that the HTTP client for the first contact with a HTTP server has to establish TCP connection to discover the QUIC support and terminate the already establish TCP connection. However, this should be only one-time event after discovering that one HTTP server supports QUIC the client must not repeat this discovery event.
This method allows a gradual deployment of QUIC in the PLMNs and does not require extra information exchange at the NF service discovery phase.
This solution requires that the HTTP server (NF Service Producer) can be reached over TCP in addition to QUIC, so a server supporting only QUIC would need additional mechanisms to let NF Service Consumers discover such support.
[bookmark: _Toc34228707][bookmark: _Toc43488817][bookmark: _Toc50359446]8.2.x	Solution#x
* * * 3rd Change * * * *
[bookmark: _Toc34228712][bookmark: _Toc43488822][bookmark: _Toc50359451]8.4	Solutions for Migration to QUIC
[bookmark: _Toc34228713][bookmark: _Toc43488823][bookmark: _Toc50359452]8.4.1	Deployment Topologies to Introduce NF Services with QUIC Support
As identified in clause 6.2, HTTP/3 message traversal for http scheme APIs when a HTTP/3 proxy is involved on path is not yet clearly addressed in IETF. Similarly for https scheme APIs, the use of HTTP CONNECT from the HTTP client to the HTTP proxy, creates a TCP connection from the HTTP proxy to the NF service acting as HTTP server resulting in an end to end TLS connection from the HTTP client to the HTTP server. In this case also the presence of HTTP proxy on path implies that an NF service acting as server cannot use QUIC for https scheme APIs, until alternate mechanisms as discussed in IETF in IETF draft-pardue-httpbis-http-network-tunnelling-01 [21] reach some maturity.
Considering this the following are the deployment topologies where NF services with QUIC support can be introduced into a network without causing any issues in working towards a HTTP client.
-	Intra PLMN NF service communication without any HTTP proxy as intermediaries.
-	QUIC between HTTP client and HTTP proxy while TCP is used between HTTP proxy and the HTTP server (see Option#3, clause 6.2.2.1 and clause 6.2.2.3).
Editor's Note:	The benefit of using QUIC with HTTP proxy and TCP on the other side is FFS.
For inter PLMN HTTP/3 messaging, SEPP is involved and the transport connection will have to terminate at SEPP. Hence an NF service consumer at VPLMN need to only consider the transport capabilities of SEPP and not the transport capabilities of the NF service producer in HPLMN. Irrespective of whether the NF service producer in HPLMN supports TCP or QUIC, as long as the NF service consumer in the VPLMN understands the API version of the NF service producer, it uses the transport protocol that it supports towards the SEPP in VPLMN.
[bookmark: _Toc34228714][bookmark: _Toc43488824][bookmark: _Toc50359453]8.4.2	Steps to Follow When Introducing NF Services with QUIC Support
The following steps have to be followed while introducing NF Services with QUIC support in a PLMN.
-	The support for QUIC of the NF services shall be discoverable using one or any of the mechanisms mentioned in clause 8.2.
-	Existing, NF service consumers that are already using TCP towards other NF service providers shall continue to use TCP, until they are upgraded to support QUIC.
-	NF services that support QUIC, may also support TCP in order to interwork with existing TCP based NF service consumers.
[bookmark: _Toc34228715][bookmark: _Toc43488825][bookmark: _Toc50359454]8.4.3	Use of QUIC by NF Service Consumers
An NF service consumer that supports QUIC can use QUIC towards NF service producers that support QUIC after ensuring the following:
-	The support of QUIC by the NF service producer is discoverable.
-	There are no HTTP proxies on path or the HTTP proxy on path supports QUIC and HTTP CONNECT.
[bookmark: _Toc34228716][bookmark: _Toc43488826][bookmark: _Toc50359455]8.4.4	Decommissioning TCP
When all the NF services in a PLMN are upgraded to support QUIC a PLMN may consider to decommission the use of TCP transport. The following steps need to be followed while decommissioning
-	Ensure that no NF service consumer is still using TCP towards the NF service for which TCP is to be decommissioned in that PLMN.
-	If TCP is to be decommissioned for use by a SEPP in a PLMN, then ensure that all the other SEPPs it is interacting with support QUIC and there are no IPX on path.
-	No NF service instance in the PLMN is using the solution described in clause 8.2.2 for the discovery of QUIC support.
It is recommended that TCP is not decommissioned until it is identified that there is no need for it within a PLMN.
[bookmark: _Toc34228717][bookmark: _Toc43488827][bookmark: _Toc50359456]8.y	Evaluation and Conclusion

* * * End of Changes * * * *

