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	Reason for change:
	There are some issues on the MM back-off timer and UE behavior:

1. Function self-confliction within the clause 9.7.2

The following text are from the clause 9.7.2:
While the Mobility Management back-off timer is running, the UE shall not initiate any NAS request except for Deregistration procedure and except for high priority access, emergency services and mobile terminated services. After any such Deregistration procedure, the back-off timer continues to run.

The text indicates that the UE shall not performs mobility Registration Update procedure after the UE enters a new TA outside its Registration Area when the MM back-off timer is running.  In such case, if the AMF Paging to the UE, Paging Response from UE is not possible, i.e. UE is not reachable after the UE enters a TA outside its Registration Area when the MM back-off timer is running, and this function description conflicts the following text from the same clause 9.7.2 . If the UE can response the Paging, the UE shall be within its Registration Area, and the UE shall not perform the Mobility Registration Update procedure within the same Registration Area:

If the UE receives a paging request or a NAS notification message from the AMF while the Mobility Management back off timer is running, the UE shall stop the Mobility Management back-off timer and initiate the Service Request procedure or the Mobility Registration Update procedure.
2. UE Rechability Confliction with the clause 5.4.1.2

If the UE is not reachable after the UE enters a TA outside its Registration Area when the MM back-off timer is running, and this also conflicts the following text from the clause 5.4.1.2 :
The AMF considers a UE in RM-REGISTERED state to be reachable by CN paging if the UE CM state in the AMF is CM-IDLE state unless the UE applies MICO mode.

3.  If the UE enters a TA outside its Registration Area when the MM back-off timer is running and if the UE has a pending MO-signalling or MO data it is unclear how the UE to perform after the MM back-off timer expires.



	
	

	Summary of change:
	Include another UE reachability case in the clause 5.4.1.2 : The UE in CM-IDLE state is not reachable after the UE enters a TA outside its Registration Area when the MM back-off timer is running as described in clause 5.19.7.2.
Update the clause 9.7.2 to resolve the self-confliction description and add description that after the MM back-off timer expires, the UE performs Mobility Registration Update before the UE initiates the MO data or MO signalling if it is not within the registration area and if the UE has a pending MO signalling or MO data.
Update the clause 5.4.1.3 as the similar function description that UE performs Mobility Registration Update before the UE initiates the MO data or MO signalling if the UE in MICO mode has a pending MO signalling or MO data.

	
	

	Consequences if not approved:
	The UE NAS congestion control and MM back-off timer can not work well.

	
	

	Clauses affected:
	5.4.1.2, 5.4.1.3, 5.19.7.2

	
	

	
	Y
	N
	
	

	Other specs
	
	
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	



5.4.1.2
UE reachability allowing mobile terminated data while the UE is CM-IDLE

The AMF considers a UE in RM-REGISTERED state to be reachable by CN paging if the UE CM state in the AMF is CM-IDLE state unless the UE applies MICO mode.
NOTE:
The UE in CM-IDLE state is not reachable after the UE enters a TA outside its Registration Area when the MM back-off timer is running as described in clause 5.19.7.2.

5.19.7.2
General NAS level congestion control

Under general overload conditions the AMF may reject NAS messages from UEs using any 5G-AN. When a NAS request is rejected, a Mobility Management back-off timer may be sent by the AMF and AMF may store the back-off time per UE if AMF maintains the UE context. The AMF may immediately reject any subsequent request from the UE before the stored back-off time is expired. While the Mobility Management back-off timer is running, the UE shall not initiate any NAS request except for Deregistration procedure and except for high priority access, emergency services and mobile terminated services. After any such Deregistration procedure, the back-off timer continues to run. While the Mobility Management back-off timer is running, the UE is allowed to perform Mobility Registration Update if the UE is already in CM-CONNECTED state. If the UE receives a paging request or a NAS notification message from the AMF while the Mobility Management back off timer is running, the UE shall stop the Mobility Management back-off timer and initiate the Service Request procedure.
The UE in CM-IDLE state is not reachable after the UE enters a TA outside its Registration Area when the MM back-off timer is running. If the UE has MO data or MO signalling when the MM back-off timer is running, after the MM back-off timer expires, the UE performs Mobility Registration Update before the UE initiates the MO data or MO signalling if the UE is not within the registration area.
The Mobility Management back-off timer shall not impact Cell/RAT/Access Type and PLMN change. Cell/RAT and TA change do not stop the Mobility Management back-off timer. The Mobility Management back-off timer shall not be a trigger for PLMN reselection. The back-off timer is stopped as defined in TS 24.501 [47] when a new PLMN that is not an equivalent PLMN is accessed.

To avoid that large amounts of UEs initiate deferred requests (almost) simultaneously, the AMF should select the Mobility Management back-off timer value so that the deferred requests are not synchronized.

The AMF should not reject Registration Request message for Mobility Registration Update that are performed when the UE is already in CM-CONNECTED state.

The AMF may reject the Service Request message with a Mobility Management back-off timer when the UE is already in CM-CONNECTED state. If UE receives a DL NAS Transfer message from the AMF while the Mobility Management back off timer is running, the UE shall stop the Mobility Management back-off timer.

For CM-IDLE state mobility, the AMF may reject Registration Request messages for Mobility Registration Update and include a Mobility Management back off timer value in the Registration Reject message.

If UE registered in the same PLMN for 3GPP access and non-3GPP access and receives a Mobility Management back-off timer from AMF, the back-off timer is applied to both 3GPP access and non-3GPP access. If UE registered in different PLMN for 3GPP access and non-3GPP access and receives a Mobility Management back-off timer, the back-off timer is only applied to the PLMN that provided the timer to the UE.

If the AMF rejects Registration Request messages or Service Request with a Mobility Management back-off timer which is larger than the sum of the UE's Periodic Registration Update timer plus the Implicit Deregistration timer, the AMF should adjust the mobile reachable timer and/or Implicit Deregistration timer such that the AMF does not implicitly deregister the UE while the Mobility Management back-off timer is running.

NOTE:
This is to minimize unneeded signalling after the Mobility Management back-off timer expires.

5.4.1.3
Mobile Initiated Connection Only (MICO) mode

A UE may indicate preference for MICO mode during Initial Registration or Mobility Registration Update procedure. The AMF, based on local configuration, Expected UE Behaviour if available, UE indicated preferences, UE subscription information and network policies, or any combination of them, determines whether MICO mode is allowed for the UE and indicates it to the UE during Registration procedure. If the UE does not indicate preference for MICO mode during Registration procedure, the AMF shall not activate MICO mode for this UE.

The UE and the AMF re- negotiate the MICO mode at every subsequent Registration procedure. When the UE is in CM-CONNECTED, the AMF may deactivate MICO mode by triggering Mobility Registration Update procedure through UE Configuration Update procedure as described in clause 4.2.4 in TS 23.502 [3].

The AMF assigns a registration area to the UE during the Registration procedure. When the AMF indicates MICO mode to a UE, the registration area is not constrained by paging area size. If the AMF serving area is the whole PLMN, based on local policy, and subscription information, may decide to provide an "all PLMN" registration area to the UE. In that case, re-registration to the same PLMN due to mobility does not apply.

If Mobility Restrictions are applied to a UE in MICO mode, the AMF needs to allocate an Allowed Area/Non-Allowed Area to the UE as specified in clause 5.3.4.1.
When the AMF indicates MICO mode to a UE, the AMF considers the UE always unreachable while the UE CM state in the AMF is CM-IDLE. The AMF rejects any request for downlink data delivery for UE in MICO mode and whose UE CM state in the AMF is CM-IDLE with an appropriate cause. For MT-SMS over NAS, the AMF notifies the SMSF that UE is not reachable, then the procedure of the unsuccessful Mobile terminating SMS delivery described in clause 4.13.3.9 in TS 23.502 [3] is performed. The AMF also defers location services, etc. The UE in MICO mode is only reachable for mobile terminated data or signalling when the UE is in CM-CONNECTED.

A UE in MICO mode need not listen to paging while in CM-IDLE. A UE in MICO mode may stop any access stratum procedures in CM-IDLE, until the UE initiates transition from CM-IDLE to CM-CONNECTED due to one of the following triggers:

-
A change in the UE (e.g. change in configuration) requires an update of its registration with the network.

-
Periodic registration timer expires.

-
MO data pending.

-
MO signalling pending (e.g. SM procedure initiated).

If a registration area that is not the "all PLMN" registration area is allocated to a UE in MICO mode, then the UE determines if it is within the registration area or not when it has MO data or MO signalling and performs Mobility Registration Update before the UE initiates the MO data or MO signalling if it is not within the registration area.

A UE initiating emergency service shall not indicate MICO preference during Registration procedure. When the MICO mode is already activated in the UE, the UE and AMF shall locally disable MICO mode after PDU Session Establishment procedure for Emergency Services is completed successfully. The UE and the AMF shall not enable MICO mode until the AMF accepts the use of MICO mode in the next registration procedure. To enable an emergency call back, the UE should wait for a UE implementation-specific duration of time before requesting the use of MICO mode after the release of the emergency PDU session.
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