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1
Discussion
In their liaison in R3-174228 RAN3 requested additional guidance for the weight factors associated with TNL associations within an AMF.
RAN3 have discussed the issue of load balancing between the NG-RAN and an AMF in the context of multiple NG-C TNLAs and agreed to adopt the solution in which the AMF provides to the NG-RAN “set of TNL associations available for reception of the initial N2 message, e.g. N2 INITIAL UE MESSAGE”, so that the AMF can load balance using triangular routing.

RAN3 seek further clarifications on use cases and scenarios for which an alternative mechanism based on “(optional) weight factor of the TNL association within the AMF” is needed.
Currently according to TS 23.501 there are two type of weight factors: 1) associated with AMFs, and 2) associated with TNL associations. RAN3’s question relates to the latter.
The reason why SA2 agreed to define multiple TNL associations between the AN and the AMF is to support load balancing between different AMF hardware resources, when AMF is implemented in a virtualized environment. It appears though that there are currently two load balancing mechanisms defined in TS 23.501 and TS 23.502: CN-based yellow highlight) and RAN-based (cyan highlight) load balancing among TNLA within an AMF. Referring to clause 4.2.7.0 in TS 23.502:

	The AMF supplies the 5G AN node with information about:

a)
the AMF Name and the GUAMI(s) configured on that AMF Name;

b)
the set of TNL associations available for reception of the initial N2 message, e.g. N2 INITIAL UE MESSAGE;

NOTE:
The AMF chooses whether or not to use the same TNL association for the initial N2 message and subsequent messages for that UE. 

c)
the set of TNL associations that are not permitted for the initial N2 message but which the AMF can use for subsequent UE related N2 signalling. The AMF may leave this set empty; 

d)
weight factor of the AMF within the AMF set; and
e)
(optional) weight factor of the TNL association within the AMF.


Observation 1: there are currently two methods (CN-based and RAN-based) for load balancing between AMF resources defined in TS 23.501 and TS 23.502.

The former (CN-based) can be implemented using TNL associations designated (or “permitted”) for the INITIAL UE MESSAGE. In this mechanism, the first NG-AP message is sent on a designated TNL association to an AMF (presumably such designated association is connected to a load balancing function), after which the AMF can do load balancing using triangular redirection i.e. by replying on another TNL association, which will be used from that moment on.

The RAN-based method apparently relies on “(optional) weight factor of the TNL association”, using which the gNB can decide on the most appropriate TNL association to use. Presumably (even though this is currently not addressed in TS 23.501 or TS 23.502), the AMF should periodically update the weight factors e.g. to reflect the current load of AMF resources or some other unspecified conditions change.

The RAN-based method would also need to be clarified further in relation with the “designated” (or “permitted”) TNL associations that are available for receiving the initial UE message. Namely, when the RAN-based approach, all the TNL associations would probably need to be considered as “permitted”, in order to avoid handling of co-existence between the two approaches.
Comparing the two approaches, the former (CN-based) one seems preferable, as it:

1) Requires less signaling (no need to update the weight factors)
2) Relies on more up to date information (it is unlikely that weight factors will be updated very frequently, whereas load in virtualized environment can change rapidly)
Observation 2: the CN-based load balancing mechanism (based on designated TNL associations) seems preferable compared to the RAN-based one (based on weight factors).
As it is always a good practice to avoid specifying equivalent but redundant mechanisms, it is therefore proposed to keep the CN-based mechanism and remove the optional weight factors that are needed for RAN-based load balancing.

Proposal 1: Remove the optional weight factors associated with TNLAs under the same AMF.

2
Proposal

It is proposed to agree the following text for inclusion in TS 23.501.
The corresponding change for TS 23.502 is provided in S2-177003.

An LS Reply is proposed to RAN3 in S2-177004.

######################### TEXT PROPOSAL FOR TS 23.501 ###########################
5.21.1.1
TNL associations

5G AN node shall have the capability to support multiple TNL associations per AMF, i.e. AMF name.


An AMF shall be able to request the 5G AN node to add or remove TNL associations to the AMF.

######################### NEXT CHANGE ###########################

5.21.1.3
N2 TNL association selection

The 5G AN node shall consider the following factors for selecting a TNL association for the AMF:

-
Availability of candidate TNL associations.


######################### END OF CHANGES ###########################
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