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Abstract of the contribution: This paper discusses which procedures are subject to NAS back-off timer, and how timer should be designed.
1. INTRODUCTION
According to TR23.888 Section 6.22, the motivation is NAS back-off timer is to "avoid a MTC Device from re-initiating a connection request or attach request immediately after a reject to an earlier request".  However, exactly which procedures are targeted for NAS back-off timer and the scope of the back-off timer is not clearly specified.  This paper investigates this.
The motivation of the NAS back-off timer solution is twofold:

1) NAS back-off timer is to reduce the load / congestion situation on the core network entity, especially the one which receives aggregated signalling from the devices which are distributed in wide areas.  

2) The NAS back-off timer solution is currently designed in 'per APN' granularity, so that only the connection requests for problematic APN can be stopped without affecting other services.

Taking above motivations into account, this paper tries to clarify the target procedures for NAS back-off timer and scope of the timer.

2. DISCUSSION
For the sake of expedience, this paper classifies the GPRS/EPS procedures into "Connectivity Request", "Bearer Deactivation", and "Mobility Management"
Please note that, as a matter of convenience, this paper provides subcategories "ESM (EPS)" and "SM (GPRS)" for "Connectivity Request" and subcategories "EMM (EPS)" and "GMM (GPRS)" for "Mobility Management"
2.1 Connectivity Request Procedures (UE initiated)
The following procedures are related to 'connectivity request':
	Subgroup
	Procedures

	ESM (EPS)
	- Attach Request (ESM PDN Connectivity Request message concatenated)

- UE Requested PDN Connectivity Request procedure

- UE Requested Bearer Resource Allocation procedure

- UE Requested Bearer Resource Modification procedure

	SM (GPRS)
	- UE initiated PDP Context Request Activation procedure
- UE initiated Secondary PDP Context Activation procedure
- UE initiated PDP Context Request Modification procedure


Out of the above procedures, the congestion can be caused in the core network when new bearers are established.  Therefore, the procedures which create new bearer will need to support the back-off timer.
Given the motivation is to only stop particular APN without affecting other services, the connection requests for other APNs should be allowed even if the timer is running for a particular APN.

PROPOSAL 1:  The following UE-initiated procedures support the back-off solution:

ESM:
Attach, UE Requested PDN Connectivity Request, UE Requested Bearer Allocation

SM:
PDP Context Activation, Secondary PDP Context Activation
PROPOSAL 2:  The timer should be designed so that it is only applicable to a specific APN.  Therefore, connectivity request for other APNs should be allowed.

2.2 NW Initiated Bearer Deactivation Procedures
During the congestion situation, the network might decide to release already connected bearers.  However, to stop immediate connection re-establishment requests from UEs, it should be better for the network to provide the back-off timer to the UE.

Given the same reason as above, the timer should be designed so that only the APN for this 'deleted' bearer is restricted from re-establishment.  (Other APN should not be affected)

PROPOSAL 3:  The core network should provide timer in the NW initiated PDN connectivity / PDP context deactivation procedures.
PROPOSAL 4:  The timer should be designed so that UE cannot make re-establishment requests for the APN for the deleted bearer. 

2.3 Mobility Management
The procedures involving 'connectivity request' is the following:
	Subgroup
	Procedures

	EMM (EPS)
	- Attach Request (ESM PDN Connectivity Request message concatenated)

- TAU with "Active" Flag

- Service Request

	GMM (GPRS)
	- Service Request


Mobility Management procedures involve Attach, TAU, RAU and Service Request.  In general, procedures involving Location Registration should be allowed unless "Connectivity Request" is not concatenated.  One of the reasons doing so is because terminating mobile data/call/SMS procedures should still be allowed as long as it does not create congestion problems.

However, for the MM/GMM procedures involving bearer establishment require consideration.  It is possible that mass simultaneous requests cause congestion situation, thus it is preferable to include the back-off timer to Service Request and TAU with Active Flag procedures.
As a consequence, a different back-off behaviour in the UE may be needed such that the same procedure cannot be re-initiated until the back-off timer is running.
PROPOSAL 5:  The core network should provide timer in Service Request and TAU with Active flag reject procedures.
PROPOSAL 6:  The timer should be designed so that UE cannot make re-establishment requests for the same procedure.  Other mobility management procedures shall not be affected.
3. CONCLUSION
It is proposed that SA2 agree the following principles:
FOR CONNECTIVITY PROCEDURES:
PROPOSAL 1:  The following procedures support the back-off solution:

ESM:
Attach, UE Requested PDN Connectivity Request, UE Requested Bearer Allocation

SM:
PDP Context Activation, Secondary PDP Context Activation
PROPOSAL 2:  The timer should be designed so that it is only applicable to a specific APN.  Therefore, connectivity request for other APNs should be allowed.

For Bearer Deactivation Procedures:
PROPOSAL 3:  The core network should provide timer in the NW initiated PDN connectivity / PDP context deactivation procedures.
PROPOSAL 4:  The timer should be designed so that UE cannot make re-establishment requests for the APN for the deleted bearer. 

For Mobility Management Procedures:
PROPOSAL 5:  The core network should provide timer in Service Request and TAU with Active flag reject procedures. 
PROPOSAL 6:  The timer should be designed so that UE cannot make re-establishment requests for the same procedure.  Other mobility management procedures shall not be affected.
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