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1. Introduction

2. Reason for Change
This paper provides a generic evaluation with summary of each proposed solution and group the solutions into some common categories or types.
3. Conclusions

4. Proposal
It is proposed to agree the following changes to 3GPP TR 29.835.

* * * First Change * * * *
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Evaluation of Solutions for Key Issue#2 and Conclusions
7.3.x1	Evaluation
7.3.x1.y1 Solutions Overview
There are different solutions proposed for addressing Key Issue #2. The solutions can be largely grouped into following categories:
-	3GPP Standardizes port number from dynamic/private range [49152 - 65535].
-	OAM based port allocation, by operator
-	DNS based resolution of port number
-	Multiplexer based solution
-	Standardized SCTP PPID without Multiplexer
-	Form work group between 3GPP and IETF to look into the port number requirement
-	HTTP(s) web server query for port discovery
[bookmark: _GoBack]Table 7.3.x1.y1-1: Summary of solutions
	Solution
	Overview
	Type/category 

	Solution #1
	Proposes to standardize port number for new interface/application from a sub-range reserved by 3GPP from the dynamic/private port number range [49152 - 65535].

IANA does not assign any port number from the dynamic/private range [49152 - 65535]. 3GPP reserving/standardizing port number from dynamic/private range [49152 - 65535] may cause port number clash during deployment.

	3GPP Standardize port number from dynamic range.

	Solution #2
	Proposes to use OAM based approach for allocating port numbers for an interface/application. The operator becomes responsible for allocating the port number for an interface/application in a deployment, from either User range [1024-49151] or from the Dynamic/Private range [49152 - 65535] and also takes necessary measures to avoid port number clash.
	OAM based port allocation

	Solution #3
	The port number can be selected dynamically/locally by the interface/application node. A DNS server is available in the deployment and is updated with the records like hostnames, IP addresses, locally assigned port numbers, service names supported, etc. for application clients to discover using DNS PTR query
	DNS infrastructure-based solution.

	Solution #4
	This is an alternative to solution #3 in which there is only one logical instance of service <Service> and all clients are expected to use that one logical instance. Application clients to discover the server end point details using DNS SRV query.
	

	Solution #5
	This is also DNS based solution. But instead of sending the DNS query to a unicast DNS server, it is sent to a link-local multicast address. The nodes are implemented with mDNS resolver and responder. The node supporting the service responds to the mDNS query.
	Multicast DNS

	Solution #6
	Solution #6 is similar to Solution #5 with only difference that the mDNS query is sent to a pre-configured IP address instead of the link-local multicast address.
	

	Solution #7
	All new interfaces/applications use a common standardized port number and unique standardized SCTP Payload Protocol Identifier (PPID). The server side implements an SCTP multiplexer, that distributes the traffic to intended applications based on PPID value.
	MUX based solution

(For SCTP use standardized PPID)

	Solution #8
	All new interfaces/applications use a common standardized port number and unique standardized SCTP Payload Protocol Identifier (PPID). The server side implements an SCTP application layer multiplexer solution, that is used to negotiate with the client on the applications the client intends to access with the SCTP connection and then further distribute the traffic to the intended applications based on the PPID.
	

	Solution #9
	This solution is proposed for TCP based applications. The proposal is to use TCP Port Service Multiplexer (TCPMUX) as defined in IETF RFC 1078 [10], that is already deprecated by IETF RFC 7805 [4]
	

	Solution #10
	This is an alternative to Solution #7 and Solution #8. It also proposes to use a common SCTP port and a standardized SCTP Payload Protocol Identifier (PPID) value for each new interface/application. If there are multiple applications running on a single node, the proposal is to use different IP address for each application.
	Standardized SCTP PPID without MUX

	Solution #11
	The proposal here is to form a work group with members from both 3GPP and IETF to discuss the port number requirement from 3GPP. Looking at the available port numbers, past port allocation history from IANA and number of ports required typically by 3GPP (~1-2 on an average per year), it may be possible to reserve a sub-range from user port number range [1024-49151] for 3GPP use.
	Form a Work Group

(Continue using standardized port allocated by IANA)

	Solution #12
	This solution proposes to enhance NRF to support registration of port number information and retrieval of the port number by an application client. An application client can use the NF Discovery service to retrieve the port number of a specific protocol, by indicating the protocol type. After retrieval of the port number the application client goes ahead with the transport layer connection setup.
	HTTP(s) web server query for port discovery

	Solution #13
	Solution #13 is similar to Solution #12, with the following differences:
-	The server side implements an HTTP web service and is configured with the IP/Port number of the supported applications.
-	The client side is configured to query the HTTP web server first to fetch the IP/port number details supported by the application.

	



The Table 7.3.x1.y1‑1 above summarizes all the solutions incorporated in the TR 29.835 and groups the solutions into different type of solutions. The following sub-sections provide detailed evaluation on each type of solutions.
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