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Introduction and discussion
The following FFS is captured in the latest version of the TP on Connection Control being discussed in[101bis#16][NR]:
Editor’s Note: FFS Whether RRCRelease supports a mechanim equivalent to loadBalancingTAURequired.
In LTE, network can perform load balance across different MMEs by releasing the UE and setting the releaseCause to loadBalancingTAURequired. Upon receiving that message, the UE leaves RRC_CONNECTED and can perform TAU and be assigned to a different MME. 
In NR, in our understanding, 5G AMF re-balancing or partial/full offloading can be done without impacting CM-CONNECTED UEs, as described in 23.501 clause 5.19.4 [1]. Hence, it might be the case that the functionality provided by loadBalancingTAURequired in LTE is not needed in NR.
[bookmark: _Toc513622128]RRCRelease with loadBalancingTAURequired is not needed in NR.
[bookmark: _GoBack]
Conclusion
Based on the discussion in section 1 we propose the following:
Proposal 1	RRCRelease with loadBalancingTAURequired is not needed in NR
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Annex - More details from 23.501
[bookmark: _Toc510019600]5.19.4	AMF Load Re-Balancing
The AMF load re-balancing functionality permits cross-section of its subscribers that are registered on an AMF (within an AMF Set) to be moved to another AMF within the same AMF set with minimal impacts on the network and end users. AMF may request some or all of the 5G-AN node(s) to redirect a cross-section of UE(s) returning from CM-IDLE state to be redirected to another AMF within the same AMF set, if the 5G-AN is configured to support this. If AMF is configured with more than one GUAMI, the AMF may request some or all of the 5G-AN node(s) to redirect UE(s) served by one of its GUAMI(s) to a specific target AMF or to a different AMF within the same AMF set.
For UE(s) in CM-IDLE state, when UE subsequently returns from CM-IDLE state and the 5G-AN receives an initial NAS message with a 5G S-TMSI or GUAMI pointing to an AMF that requested for redirection, the 5G-AN should select the specific target AMF (provided by the original AMF) or a different AMF from the same AMF set and forward the initial NAS message.
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.
The newly selected/target AMF (which is now the serving AMF) will re-assign the GUTI (using its own GUAMI(s)) to the UE(s). It is not expected that the 5G-AN node rejects any request or enables access control restriction when it receives a request for redirection for load control from the connected AMF(s).
When the AMF wants to stop redirection, the AMF can indicate that it can serve all UE(s) in CM-IDLE state to stop the redirection.
NOTE 1:	An example use for the AMF load re-balancing functionality is for the AMF to pro-actively re-balance its load prior to reaching overload i.e. to prevent overload situation.
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.

[bookmark: _Toc510019619]5.21.2.1	AMF Addition/Update
The 5G System should support establishment of association between AMF and 5G-AN node.
A new AMF can be added to an AMF set and association between AMF and GUAMI can be created and/or updated as follows:
-	AMF shall be able to dynamically update the NRF with the new or updated GUAMI(s) to provide mapping between GUAMI(s) and AMF information. Association between GUAMI(s) and AMF is published to NRF. In addition, to deal with planned maintenance and failure, an AMF may optionally provide backup AMF information, i.e. it act as a backup AMF if the indicated GUAMI associated AMF is unavailable. Based on that information one GUAMI is associated with an AMF, optionally with a backup AMF used for planned removal and/or another (same or different) backup AMF used for failure.
-	Upon successful update, the NRF considers the new and/or updated GUAMI(s) for providing AMF discovery results to the requester. Requester can be other CP network functions.
[bookmark: _Hlk491199132][bookmark: _Hlk491199195]Information about new AMF should be published and available in the DNS system. It should allow 5G-AN to discover AMF and setup associations with the AMF required. N2 setup procedure should allow the possibility of AMFs within the AMF Set to advertise the same AMF Pointer and/or distinct AMF Pointer value(s) to the 5G-AN node.
To support the legacy EPC core network entity (i.e. MME) to discover and communicate with the AMF, the information about the AMF should be published and available in the DNS system. Furthermore, GUMMEI and GUAMI encoding space should be partitioned to avoid overlapping values in order to enable MME discover an AMF without ambiguity.
[bookmark: _Toc510019620]5.21.2.2	AMF planned removal procedure
[bookmark: _Toc510019621]5.21.2.2.1	AMF planned removal procedure with UDSF deployed
An AMF can be taken graciously out of service as follows:
-	If an UDSF is deployed in the network, then the AMF stores the context for registered UE(s) in the UDSF. The UE context includes the NGAP-UE-AMF-ID that is unique per AMF set. In order for the AMF planned removal procedure to work graciously, 5G-S-TMSI shall be unique per AMF Set. If there are ongoing transactions (e.g. N1 procedure) for certain UE(s), AMF stores the UE context(s) in the UDSF upon completion of an ongoing transaction.
-	The AMF deregister itself from NRF indicating due to AMF planned removal.
NOTE 1:	It is assumed that the UE contexts from the old AMF include all event subscriptions with peer CP NFs.
NOTE 2: Before removal of AMF the overload control mechanism can be used to reduce the amount of ongoing transaction.
An AMF identified by GUAMI(s) shall be able to notify the 5G-AN that it will be unavailable for processing transactions by including GUAMI(s) configured on this AMF. Upon receipt of the indication that an AMF(identified by GUAMI(s)) is unavailable, 5G-AN shall take the following action:
-	5G-AN should mark this AMF as unavailable and not consider the AMF for selection for subsequent N2 transactions until 5G-AN learns that it is available (e.g. as part of discovery results or by configuration).
[bookmark: _Hlk492322421]-	If 5G-AN indicated support of timer capability during NGAP Setup procedure, the AMF may include an additional indicator that the AMF will rebind or release the NGAP UE-TNLA binding on per UE-basis for UE(s) in CM-CONNECTED state. If that indicator is included and the 5G-AN supports timer mechanism, the 5G-AN starts a timer to control the release of NGAP UE TNLA binding. For the duration of the timer or until the AMF releases or re-binds the NGAP UE TNLA binding the AN does not select a new AMF for subsequent UE transactions. Upon timer expiry, the 5G-AN releases the NGAP UE UE-TNLA-binding(s) with the corresponding AMF for the respective UE(s), for subsequent N2 message, the 5G-AN should select a different AMF from the same AMF set when the subsequent N2 message needs to be sent.
NOTE 3:	For UE(s) in CM-CONNECTED state, after indicating that the AMF is unavailable for processing UE transactions and including an indicator that the AMF releases the NGAP UE -TNLA bindings on a per UE-basis, the AMF can either trigger a re-binding of the NGAP UE associations to an available TNLA on a different AMF in the same AMF set or use the NGAP UE TNLA binding per UE release procedure defined in TS 23.502 [3] to release the NGAP UE-TNLA binding on a per UE-basis while requesting the AN to maintain N3 (user plane connectivity) and UE context information.
[bookmark: _Hlk492322454]-	If the instruction does not include the indicator, for UE(s) in CM-CONNECTED state, 5G-AN considers this as a request to release the NGAP-UE-TNLA-binding with the corresponding AMF for the respective UE(s) while maintaining N3 (user plane connectivity) and UE context information. For subsequent N2 message, the 5G-AN should select a different AMF from the same AMF set when the subsequent N2 message needs to be sent.
-	For UE(s) in CM-IDLE state, when it subsequently returns from CM-IDLE state and the 5G-AN receives an initial NAS message with a 5G S-TMSI or GUAMI pointing to an AMF that is marked unavailable, the 5G-AN should select a different AMF from the same AMF set and forward the initial NAS message. If the 5G-AN can't select an AMF from the same AMF set, the 5G-AN selects another new AMF as described in clause 6.3.5.
An AMF identified by GUAMI(s) shall be able to instruct other peer CP NFs, subscribed to receive such a notification, that it will be unavailable for processing transactions by including GUAMI(s) configured on this AMF. If the CP NFs register with NRF for AMF unavailable notification, then the NRF shall be able to notify the subscribed NFs to receive such a notification that AMF identified by GUAMI(s) will be unavailable for processing transactions. Upon receipt of the notification that an AMF (GUAMI(s)) is unavailable, the other CP NFs shall take the following actions:
-	CP NF should mark this AMF (identified by GUAMI(s)) as unavailable and not consider the AMF for selection for subsequent MT transactions until the CP NF learns that it is available (e.g. as part of NF discovery results or via NF status notification from NRF).
-	Mark this AMF as unavailable while not changing the status of UE(s) associated to this AMF (UE(s) previously served by the corresponding AMF still remain registered in the network), and AMF Set information.
-	For the UE(s) that were associated to the corresponding AMF, when the peer CP NF needs to initiate a transaction towards the AMF that is marked unavailable, CP NF should select another AMF from the same AMF set (as in clause 6.3.5) and forward the transaction together with the old GUAMI. The new AMF retrieves UE context from the UDSF.
NOTE 4:	If the CP NF does not subscribe to receive AMF unavailable notification (either directly from the AMF or via NRF), the CP NF may attempt forwarding the transaction towards the old AMF and detect that the AMF is unavailable after certain number of attempts. When it detects unavailable, it marks the AMF and its associated GUAMI(s) as unavailable. CP NF should select another AMF from the same AMF set (as in clause 6.3.5) and forward the transaction together with the old GUAMI. The new AMF retrieves UE context from the UDSF and process the transaction.
Following actions should be performed by the newly selected AMF:
-	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 NGAP-UE-AMF-ID towards the 5G-AN.
-	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 redirects the uplink N2 signalling of the UE to that AMF if necessary, or reject 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.
NOTE 4:	This bullet above addresses situations where 5G-AN node selects an AMF and CP NFs select another AMF for the UE concurrently. It also addresses the situation where CP NFs select an AMF for the UE concurrently
-	If the UE is in CM-IDLE state and the new AMF does not have access to the UE context, the new AMF selects one available AMF from the old AMF set as described in clause 6.3.5. The selected AMF retrieves the UE context from the UDSF and provides the UE context to the new AMF. If the new AMF doesn't receive the UE context then the AMF may force the UE to perform Initial Registration.
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