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1   Introduction
In last RAN3 meeting, the issue of RAN initiated multiple SCTP over NGAP was discussed, and it was also agreed to introduce this feature. However, there are still different view on the concrete solutions, this paper tries to have further analysis on the potential options on the table, and propose the preferred solutions.
2   Discussion

2.1   Background

In last RAN3 meeting, we have the following agreements:
Allow NG-RAN node to trigger setup of multiple SCTP associations for NG-C

Upon reception of the request from the RAN node:

- the AMF shall not change the usage suggested by the NG-RAN node

- the AMF may use a lower number of associations than suggested

- it is possible for the AMF the reject the request

Also, the summary of the offline discussion could be seen in [1]:

Redefine “TNLA weight factors” to “TNL address weight factors”

We do not define “TNL address weight factors” at RAN side

We also received the reply LS from SA2 in [2] saying that: 
From SA2 point of view, the main impacts by the multiple TNL Associations will be on the entity which initiates the associations. With this understanding, SA2 does not see any showstopper to proceed by this enhancement from SA2 perspective. SA2 will update the spec based on the RAN3 progress.

Then back to the discussion happened in last RAN3, two options were on the table:
· Option 1: Symmetric behaviour, i.e. RAN to directly initiate the multiple TNL associations request towards AMF, just similar as what has been specified for AMF initiated multiple TNL associations request towards AMF

· Option 2: RAN to trigger the request, AMF to initiate the multiple TNL associations request towards RAN as what has been specified today, i.e. RAN to request and AMF  to establish
2.2   Discussion and Analysis on options
As clearly indicated in the reply LS from SA2, the main impacts by the multiple TNL Associations will be on the entity which initiates the associations, i.e. the main impacts are on RANS side, that’s why SA2 does not see any showstopper to proceed this enhancement, i.e. SA2 assume that RAN3 would take a symmetric approach. If we take option 2, it seems that the impacts were already there since AMF side behaviour were already specified, but the point is, at the time when AMF initiated approach was specified, SA2 doesn’t consider the case that AMF would be asked by RAN to initiate the request again, AMF would very likely reject the request if AMF think itself already overloaded.
Observation 1: Reply LS from SA2 assumes a symmetric approach.
Technically, the current specified AMF initiated approach doesn’t care about the number of available addresses in the peer end, i.e. AMF actually assumes that the there is only one TNL address at RAN side, see the left side picture in figure 1 below. 
Observation 2: Current multiple SCPT mechanism assumes only one TNL address in the peer end.

If taking option 1, ideally AMF would understand that RAN would like to have more SCTP but AMF would not know how many local TNL addresses at RAN side, so AMF would still assume one more address at RAN side is provided, see the right upper side picture in figure 1 below; while for symmetric approach, things are clearer that RAN could initiate the request based on its own requirements, i.e. multiple local addresses, see right lower side picture in figure 1 below. 









Figure 1: illustrations of multiple SCTP between AMF and RAN
Comparing the different approaches in figure 1 above, we could see that option 1, RAN request AMF establish approach, requires multiple requests and establishments which is a complicated way, otherwise there are only two RAN node instances to be used which would not achieve the target of multiple SCTP associations whose benefits are limited.
Observation 3: The approach of RAN request-AMF establish requires multiple establishments, or would not achieve the target of multiple SCTP associations. 
Based on the observations above, we would like RAN3 to adopt the symmetric approach, hence:
Proposal 1: It is proposed RAN3 adopt the symmetric approach.
2.3   Triangular redirection
In last meeting, it was also reached a consensus that AMF should choose a TNLA terminating at the same TNL endpoint at RAN node to avoid unnecessary relocation of UE contexts, see below.
Liaise SA2 about the following: At Triangular redirection, the AMF should choose a TNLA terminating at the same TNL endpoint at the NG-RAN to avoid unnecessary relocation of UE contexts.
We think such principle should be a bi-directional restriction, i.e. when RAN node tries to respond a message initiated by AMF over a SCTP link, RAN could select a new local address but should also choose the same TNL endpoint at the AMF side.
Proposal 2: Principle of triangular redirection should be bi-directional, and send an LS to SA2 with our agreements and understanding.

The corresponding CRs and LS could be seen in [3], [4] and [5].
3   Conclusion
This paper tried have further discussions on RAN initiated multiple SCTP associations over NGAP, the following observations and proposals are listed below.
Observation 1: Reply LS from SA2 assumes a symmetric approach.

Observation 2: Current multiple SCPT mechanism assumes only one TNL address in the peer end.

Observation 3: The approach of RAN request-AMF establish requires multiple establishments, or would not achieve the target of multiple SCTP associations. 
Proposal 1: It is proposed RAN3 adopt the symmetric approach.

Proposal 2: Principle of triangular redirection should be bi-directional, and send an LS to SA2 with our agreements and understanding.
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