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Introduction
CB: # 4_AMFChange
· Check the scenario and the feasibility of the solution proposed
(E/// - moderator)
For the Chairman’s Notes
Agree Rel-17 correction only R3-230543
Discussion
Contributions in [1] and [2] were submitted proposing the following correction to NGAP R16/R17 specs for NB-IoT ng-eNB connected to 5GC:
· Introduce an Old AMF IE in the CONNECTION ESTABLISHMENT INDICATION message 
with the motivation that if the old AMF name is not sent to ng-eNB during an AMF change procedure, the ng-eNB may fail the consistency check of the UE AP IDs and therefore fail the establishment of the connection with new AMF.
Some companies wanted more clarifications on the scenarios when such AMF change can happen. This was discussed during coffee breaks and in e-mails, where it was highlighted that TS 23.501 describes the scenario of AMF change, which can happen during AMF Load Re-balancing and the AMF planned removal procedure, where the old AMF forwards the registered UE context and old AMF name to new AMF before being removed (e.g. planned break-down).

	[bookmark: _Toc20150008][bookmark: _Toc27846807][bookmark: _Toc36187938][bookmark: _Toc45183842][bookmark: _Toc47342684][bookmark: _Toc51769385][bookmark: _Toc122440507]5.19.4    AMF Load Re-Balancing
[...]
For UE(s) in CONNECTED mode, similar mechanisms for AMF Management can be used to move the UE to another AMF in the same AMF set as described in clause 5.21.2, except that the old AMF deregisters itself from NRF.
[bookmark: _Toc20150030][bookmark: _Toc27846829][bookmark: _Toc36187960][bookmark: _Toc45183864][bookmark: _Toc47342706][bookmark: _Toc51769407][bookmark: _Toc122440529]5.21.2.2              AMF planned removal procedure

[...]
The AMF can forward registered UE contexts, UE contexts grouped by the same GUAMI value, to target AMF(s) within the same AMF set, including the source AMF name used for redirecting UE's MT transaction.



One company (Intel) has acknowledged the scenario. 
Another company (Huawei) has acknowledged the scenario of AMF planned removal procedure, but for AMF Load Re-Balancing, it is not always needed, as captured in a NOTE in TS 23.501:

	NOTE 2:  Typically, AMF Load Re-Balancing is not needed when the AMF becomes overloaded because the Load Balancing function should have ensured that the other AMFs within the AMF Set are similarly overloaded.



One company (Nokia) expressed doubt about the scenario, but that the use case is when UE is CM_CONNECTED stated.
We note that the behaviour in CM_CONNECTED state is specified in case the CN decides to do the planned removal of AMF after receiving the Initial UE message by the old AMF and before sending the Initial UE Context Setup, because there are statements like follows:
	-    When there is a transaction with the UE the newly selected AMF retrieves the UE context from the UDSF based on SUPI, 5G-GUTI or AMF UE NGAP ID and processes the UE message accordingly and updates the 5G-GUTI towards the UE, if necessary. For UE(s) in CM-CONNECTED state, it may also update the NGAP UE association with a new AMF UE NGAP ID towards the 5G-AN and replace the GUAMI in the UE context stored at the 5G-AN with the new GUAMI associated with the newly selected AMF if the 5G-GUTI has been updated. The AMF also informs the NG-RAN of the new UE Identity Index Value (derived from the new 5G-GUTI).
-    When there is a transaction with the UE, the new selected AMF updates the peer NFs (that subscribed to receive AMF unavailability notification from old AMF), with the new selected AMF information.
-    If the new AMF is aware of a different AMF serving the UE (by implementation specific means) it forwards the uplink N2 signalling of the UE to that AMF directly if necessary, the 5G-AN shall be able to receive the message from a different AMF, or it rejects the transaction from the peer CP NFs with a cause to indicate that new AMF has been selected, the peer CP NFs resend the transaction to the new AMF.



So for a UE in CM-CONNECTED, the new AMF will send an INITIAL UE CONTEXT SETUP REQUEST message towards the NG-RAN. However, in case of a UE supporting only 5GS CP CIoT Optimization solution, such message cannot be sent because of NB-IoT specific reasons (AS security is not set, no N3...). Instead, 5GS CP-IoT specific procedure CONNECTION ESTABLISHMENT INDICATION message should be used, since it is used by AMF to complete the setup of the UE association connection towards an ng-eNB, as documented in TS 38.413: 
	[bookmark: _Toc45651906][bookmark: _Toc45658338][bookmark: _Toc45720158][bookmark: _Toc45798038][bookmark: _Toc45897427][bookmark: _Toc51745627][bookmark: _Toc64445891][bookmark: _Toc73981761][bookmark: _Toc88651850][bookmark: _Toc97890893][bookmark: _Toc99122968][bookmark: _Toc99661771]8.3.6      Connection Establishment Indication
[bookmark: _Toc45651907][bookmark: _Toc45658339][bookmark: _Toc45720159][bookmark: _Toc45798039][bookmark: _Toc45897428][bookmark: _Toc51745628][bookmark: _Toc64445892][bookmark: _Toc73981762][bookmark: _Toc88651851][bookmark: _Toc97890894][bookmark: _Toc99122969][bookmark: _Toc99661772]8.3.6.1          General
The purpose of the Connection Establishment Indication procedure is to enable the AMF to complete the establishment of the UE-associated logical NG-connection. The procedure uses UE-associated signalling. This procedure applies only if the NG-RAN node is an ng-eNB.



Therefore the use case is addressing the missing link of AMF change for NB-IoT only UEs connected to 5GC. Since some companies consider the scenario to be a rare case, it is proposed as compromise wayforward to agree on a Rel-17 NGAP CR and to not impact Rel16 specifications.

Proposal: Agree Rel-17 correction only in R3-230543
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