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1. Introduction

During the implementation of multiple SCTP support (R3-181547), over F1, it was detected the need to separate the GTP-TEID from the Transport Layer Address in single to fulfilled the multiple SCTP implementation. Then it was also noticed that these Information Elements was currently binding in single IE with a misleading name i.e. GTP Tunnel Endpoint (should be and Transport Layer Information).

This contribution quickly discusses the GTP-TEID, Transport Layer Address and Transport Layer Information through S1, NG, X2, Xn and F1 and propose to align Xn and F1 on NG interpretation, which leads to non-backward compatible CR over F1 and pCR for Xn and F1 BL CR. 
2. Discussion
The current RAN3 specifications (S1, NG, X2, Xn, F1) handle with 3 elementary information, the GTP-TEID (GTP related), the Transport Layer Address (IP related) and the Transport Layer Information (biding of the 2 previous one).

The GTP-TEID is mandate for Bearer and Flow management. Some cases justified the usage of Transport Layer Address independently e.g. multiple SCPT association, SIPTO Address etc. At some point, it was justified to bind this 2 information for into the Transport Layer Information for more flexibility, it was agreed for future usage that the encoding of the Transport Layer Information should be a choice and referred to the 2 previous. 
However, RAN3 developed one more time some genius solutions to provide a remarkable diversity, which led to the following status:

S1:

9.2.2
Transport Network Layer Related IEs

9.2.2.1
Transport Layer Address

This information element is an IP address.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Transport Layer Address
	M
	
	BIT STRING (SIZE(1..160, …))
	The Radio Network Layer is not supposed to interpret the address information. It should pass it to the transport layer for interpretation.

For details on the Transport Layer Address, see TS 36.414 [12].


9.2.2.2
GTP-TEID

This information element is the GTP Tunnel Endpoint Identifier to be used for the user plane transport between eNB and the serving gateway.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	GTP-TEID
	M
	
	OCTET STRING (SIZE(4))
	For details and range, see TS 29.281 [32].


9.2.2.3
Tunnel Information

The Tunnel Information IE indicates the transport layer address and UDP port number.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Transport Layer Address
	M
	
	9.2.2.1
	HeNB’s Transport Layer Address.

	UDP Port Numbers
	O
	
	OCTET STRING (SIZE(2))
	UDP Port Numbers if NAT/NAPT is deployed in the BBF access network.


X2: develops various IE relates to Transport Layer defined directly inside the main procedure like Trace Collection Entity IP Address, GW Transport Layer Address, etc … And also:
9.2.1
GTP Tunnel Endpoint

The GTP Tunnel Endpoint IE identifies an X2 transport bearer or the S-GW endpoint of the S1 transport bearer associated to an E-RAB. It contains a Transport Layer Address and a GTP Tunnel Endpoint Identifier. The Transport Layer Address is an IP address to be used for the X2 user plane transport (see TS 36.424 [8]) or for the S1 user plane transport (see TS 36.414 [19]). The GTP Tunnel Endpoint Identifier is to be used for the user plane transport between eNB and the S-GW or between eNBs.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Transport Layer Address
	M
	
	BIT STRING (1..160, ...)
	For details on the Transport Layer Address, see TS 36.424 [8], TS 36.414 [19]
	–
	–

	GTP TEID
	M
	
	OCTET STRING (4)
	For details and range, see TS 29.281 [26]
	–
	–


9.2.89
Tunnel Information
The Tunnel Information IE indicates the transport layer address and UDP port number.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Transport Layer Address
	M
	
	BIT STRING (1..160, ...)
	eNB’s Transport Layer Address.

	UDP Port Numbers
	O
	
	OCTET STRING (SIZE(2))
	UDP Port Numbers if NAT/NAPT is deployed in the BBF access network.


NG:

9.3.2.2
Transport Layer Information

Editor’s Note:
The structure of this IE needs further checking and completion. Further details FFS. 

This IE is used to provide the NG user plane transport layer information associated with a PDU session for an NG-RAN node – AMF pair. In this release it corresponds to an IP address and a GTP Tunnel Endpoint Identifier.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Transport Layer Information
	M
	
	
	

	>GTP tunnel
	
	
	
	

	>>Transport Layer Address
	M
	
	9.3.2.4
	

	>>GTP-TEID
	M
	
	9.3.2.5
	


9.3.2.4
Transport Layer Address

This IE is an IP address.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Transport Layer Address
	M
	
	BIT STRING (SIZE(1..160, …))
	The Radio Network Layer is not supposed to interpret the address information. It should pass it to the Transport Layer for interpretation.

For details, see TS 38.414 [14].


9.3.2.5
GTP-TEID

This IE is the GTP Tunnel Endpoint Identifier to be used for the user plane transport between the NG-RAN node and the UPF.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	GTP-TEID
	M
	
	OCTET STRING (SIZE(4))
	For details and range, see TS 29.281 [15].


Xn: Xn starts to take the direction of X2 by introducing already SIPTO L-GW Transport Layer Address on top of already existing:

9.2.2.28
Transport Layer Information

This element is used to provide the GTP-U termination point associated with NG or Xn user plane transport. In this release it corresponds to an IP adress and a GTP Tunnel Endpoint Identifier.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE Transport Layer Information
	M
	
	
	

	>GTP tunnel
	
	
	
	

	>>Transport Layer Address
	M
	
	<ref>
	

	>>GTP-TEID
	M
	
	<ref>
	


F1:

9.3.2.1
GTP Tunnel Endpoint

The GTP Tunnel Endpoint IE identifies an F1 transport bearer associated to a DRB. It contains a Transport Layer Address and a GTP Tunnel Endpoint Identifier. The Transport Layer Address is an IP address to be used for the F1 user plane transport. The GTP Tunnel Endpoint Identifier is to be used for the user plane transport between gNB-CU and gNB-DU.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Transport Layer Address
	M
	
	BIT STRING (1..160, ...)
	
	–
	–

	GTP TEID
	M
	
	OCTET STRING (4)
	
	–
	–


Let’s focus on NG-RAN part and let S1/X2 to history. Few facts remain:

· The name of GTP Tunnel Endpoint IE used in F1(copy past from X2) is misleading it should be Transport Layer Information ;

· The F1 encoding of the GTP Tunnel Endpoint is also not nice, because it does not refer to dedicated IE but define new IE (see NG for good encoding);

· F1 GTP Tunnel Endpoint, is not aligned on Xn and NG and not future proof;
· The introduction of Multiple SCTP support required the usage of a Transport Layer Address, likely referring to an existing dedicated IE, not defining a new one;
· Xn seems take the same way has X2 by defining separated IE for each Transport Layer Address need.

We still have the opportunity to have clean transport definition through NG-RAN that why we propose to align F1 on NGAP via a non-backward compatible CR. Then as consequence clean-up the BL CR with regard to the introduction of the Multiple SCTP. Xn should be also align by preference to use a single IE for the Transport Layer Address.
2 Conclusion 

We propose,

An alignement of the defintion of the GTP-TEID, Transport Layer Adress and Transport Layer Information on NGAP for F1 and Xn by:

· non-backward compatible CR gainst TS 38.473 (in fact proposal against TS 38.473 for the BL CR);
· correction agaisnt BL CR TS 38.743;
· pCR against TS 38.423.
We kindly ask RAN3 to discuss and agreed the proposal in respective tdoc [1, 2, 3].
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