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1. Introduction
At RAN3 NR#2 Adhoc, tdoc [5] and [6] were discussed and the following Working Assumption resulted from the discussion:

WA: The standard shall allow implementations supporting multiple SCTP associations within one gNB/eNB/NG RAN node-AMF pair

The associated editor’s notes were captured in TS 38.412:

Editor’s note: description for how SCTP protocol is used as the transport layer in NG interface.
Editor’s Note: the number of SCTP associations between one gNB and one AMF pair is FFS.
Editor’s Note: the node that initiates the SCTP association is FFS.

This paper proposes to turn the working assumption into an agreement and proposes some text proposal to close the open issues of the editor’s notes.
2. Description

The merits of allowing multiple SCTP associations for the flexibility in a cloud environment has been extensively described in [5]. For example, an efficient use of network resources in a virtualized environment requires the resources of an AMF to be instantiated and life-cycle managed according to the actual traffic load to handle.

Moreover, SA2 has sketched a complete scheme of N2AP UE-TNLA binding which relies on the availability of multiple SCTP associations:

2.
The 5G AN node creates an N2AP UE-TNLA-binding for the UE by randomly selecting a TNL association from the available TNL associations for the selected AMF and forwards the UE message to the AMF via the selected TNL association.
3.
The AMF may decide to modify the N2AP UE-TNLA-binding by triangular redirection or by redirection via the RAN.

Besides we note that the use of multiple SCTP associations across an interface has already been used in 3GPP, for example for the SGs interface as specified in TS 29.168:

NOTE 2: if multiple SCTP endpoints are configured and several SCTP associations are established between the MME/VLR pair, whether the VLR and the MME send and receive SGsAP messages via same or different SCTP associations for a given UE is up to implementation.  

For all the reasons mentioned here-above we propose to turn the working assumption into an agreement:

Proposal 1: turn the WA into agreement that multiple SCTP associations are used per gNB-AMF pair.

Assuming proposal 1 agreed, we also propose the following rules to use these SCTP associations:
· The gNB shall always be the initiator of the SCTP association (please note does not prevent AMF to send the SCTP INIT for the restart case as per RFC 4960);
· One pair of streams shall be reserved for the N2AP global procedures over at least one SCTP association (several possible);
· A single UE associated signalling transaction shall use one SCTP association and one SCTP stream and the association/stream should not be changed during a UE-associated signalling transaction.

Proposal 2: agree the following principles for TS 38.412 on the usage of SCTP associations and streams. 

Besides, for each SCTP association the support of multi-homing should be specified again, as per today TS 36.412 for LTE, for the failure case of an individual IP routing path.  
Proposal 3: agree the multi-homing support per SCTP association. 
The next section provides the resulting Text Proposal:
Proposal 4: agree the Text Proposal for TS 38.412 here-below. 

3. Text Proposal for TS 38.412
7
Transport layer

SCTP (IETF RFC 4960 [2]) shall be supported as the transport layer of NG-c signalling bearer. The Payload Protocol Identifier assigned by IANA to be used by SCTP for the application layer protocol NGAP is 60.
SCTP refers to the Stream Control Transmission Protocol developed by the Sigtran working group of the IETF for the purpose of transporting various signalling protocols over IP network.
gNB and AMF shall support a configuration with a single SCTP association per gNB/AMF pair. Configurations with multiple SCTP endpoints per gNB/AMF pair should be supported. When configurations with multiple SCTP associations are supported, the AMF may request to dynamically add/remove SCTP associations between the gNB/AMF pair as described in TS 38.413 [x].
The gNB shall establish the SCTP association. For SCTP endpoint redundancy, an SCTP endpoint (in the gNB or AMF) may send an INIT, at any time for an already established SCTP association, which the other SCTP endpoint shall handle as defined in IETF RFC 4960 [23].
Between one AMF and eNB pair:
-
a single pair of stream identifiers shall be reserved over one (FFS) SCTP association for the sole use of S1AP elementary procedures that utilize non UE-associated signalling.
Editor’s Note: the number of SCTP associations to carry the common messages is FFS.
-
At least one pair of stream identifiers over one or several SCTP associations shall be reserved for the sole use of S1AP elementary procedures that utilize UE-associated signalings. However a few pairs (i.e. more than one) should be reserved.
-
A single UE-associated signalling transaction shall use one SCTP association and one SCTP stream and the association/stream should not be changed during the transaction of the UE-associated signaling.

Transport network redundancy can be achieved by SCTP multi-homing between two end-points, of which one or both is assigned with multiple IP addresses. SCTP end-points shall support a multi-homed remote SCTP end-point.

NOTE 1:
If the association initialization to an IP destination address of the AMF is unsuccessful and alternative destination IP address(es) are known, the gNB reattempts initialization to an alternative IP address.



The SCTP Destination Port number value assigned by IANA to be used for NGAP is 38412.
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