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There are cases an operator wants to deactivate PDN connections to an APN and to have UEs wait for certain amount of time, so that the operator could prevent congestion worsening or network-wide failure.

The following occurs for impacted PDN connections based on Rel-10:

(a) In case of MME performing explicit NAS signalling to UEs: The MME sends a deactivation message to the UEs. The UEs reactivate PDN connections immediately, whether it comes from then-running application or user interaction. The MME sends back Rel-10 SM back-off timer; the MSs wait.

(b) In case of MME not performing explicit NAS signalling to UEs: The UEs know the PDN connections status when trying to connect with Service Request. The MME sends back Rel-10 SM back-off timer; the UEs wait.

The case (a) is improved if the MME is able to send a deactivation message with SM back-off timer at first. With the timer, the UEs don’t reactivate PDN connections, instead wait immediately.

As for the case (b), such UEs’ attempts to connect are not scattered but spike with current smart phone applications. When there is NAS signalling connection, the case (b) is improved if the MME is able to send a deactivation message with SM back-off timer at first instead of waiting for such UEs’ attempts.
As such, based on Rel-10 feature only, unnecessary signalling traffic and unnecessary action, which could be fatal in congested network, are incurred. To get rid of those, Rel-10 SM back-off timer needs to be enhanced, that is, “NW initiated” SM back-off solution is required.
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**************** 1st change *****************
6.4.4.2
EPS bearer context deactivation initiated by the network

If a NAS signalling connection exists when the MME initiates the EPS bearer context deactivation procedure, the MME shall initiate the EPS bearer context deactivation procedure by sending a DEACTIVATE EPS BEARER CONTEXT REQUEST message to the UE, start the timer T3495, and enter the state BEARER CONTEXT INACTIVE PENDING (see example in figure 6.4.4.2.1). The DEACTIVATE EPS BEARER CONTEXT REQUEST message contains an ESM cause typically indicating one of the following:

#8:

operator determined barring;
#26:
insufficient resources;
#36:
regular deactivation;
#38:
network failure;

#39:
reactivation requested; or
#112:
APN restriction value incompatible with active EPS bearer context.
If the deactivation is triggered by a UE initiated bearer resource modification procedure or UE requested PDN disconnect procedure, the DEACTIVATE EPS BEARER CONTEXT REQUEST message shall contain the procedure transaction identity (PTI) value received by the MME in the BEARER RESOURCE MODIFICATION REQUEST or PDN DISCONNECT REQUEST respectively.

When the MME wants to deactivate all EPS bearer contexts to a PDN and thus disconnect the UE from the PDN, the MME shall include the EPS bearer identity of the default bearer associated to the PDN in the DEACTIVATE EPS BEARER CONTEXT REQUEST message.

If no NAS signalling connection exists when the MME initiates the EPS bearer context deactivation, the ESM entity in the MME shall locally deactivate the EPS bearer context towards the UE without any peer-to-peer ESM signalling between the MME and the UE.

NOTE:
The EPS bearer context state(s) can be synchronized between the UE and the MME at the next EMM-IDLE to EMM-CONNECTED transition, e.g. during a service request or tracking area updating procedure.
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Figure 6.4.4.2.1: EPS bearer context deactivation procedure
**************** 2nd change *****************
6.4.4.3
EPS bearer context deactivation accepted by the UE

Upon receipt of the DEACTIVATE EPS BEARER CONTEXT REQUEST message, the UE shall delete the EPS bearer context identified by the EPS bearer identity. After deactivating the identified EPS bearer context, the UE shall respond to the MME with the DEACTIVATE EPS BEARER CONTEXT ACCEPT.

If the EPS bearer identity indicated in the DEACTIVATE EPS BEARER CONTEXT REQUEST is that of the default bearer to a PDN, the UE shall delete all EPS bearer contexts associated to the PDN. After deactivating all EPS bearer contexts, the UE shall respond to the MME with the DEACTIVATE EPS BEARER CONTEXT ACCEPT.
Upon sending the DEACTIVATE EPS BEARER CONTEXT ACCEPT message, the UE shall enter the state BEARER CONTEXT INACTIVE. If due to the EPS bearer context deactivation only the PDN connection for emergency bearer services remains established, the UE shall consider itself attached for emergency bearer services only.
If the DEACTIVATE EPS BEARER CONTEXT REQUEST includes ESM cause #39 "reactivation requested" and the EPS bearer context is a default EPS bearer context, the UE should stop timer T3396 if it is running for the APN associated with the PDN connection and re-initiate the UE requested PDN connectivity procedure for the same APN as the deactivated default EPS bearer context to reactivate the EPS bearer context. Additionally, the UE should re-initiate the request(s) for dedicated bearer resources that have been activated on request of the UE and released as a result of this EPS bearer context deactivation procedure.

NOTE 1:
User interaction is necessary in some cases when the UE cannot re-activate the EPS bearer context(s) automatically.

NOTE 2:
The UE behaviour is not specified for the case where the DEACTIVATE EPS BEARER CONTEXT REQUEST includes ESM cause #39 "reactivation requested" and the deactivated EPS bearer context was a dedicated EPS bearer context.

If the DEACTIVATE EPS BEARER CONTEXT REQUEST message contains a PTI value other than "no procedure transaction identity assigned" and "reserved" (see 3GPP TS 24.007 [12]), the UE uses the PTI to identify the UE requested bearer resource modification procedure or UE requested PDN disconnect procedure to which the EPS bearer context deactivation is related (see subclause 6.5.4).
If the DEACTIVATE EPS BEARER CONTEXT REQUEST message contains a PTI value other than "no procedure transaction identity assigned" and "reserved" (see 3GPP TS 24.007 [12]), the UE shall release the traffic flow aggregate description associated to the PTI value provided.
If the ESM cause value is #26 "insufficient resources", the network may include a value for timer T3396 in the DEACTIVATE EPS BEARER CONTEXT REQUEST message. The UE shall take different actions depending on the timer value received for timer T3396:
-
if the timer value indicates neither zero nor deactivated, the UE shall start timer T3396 and not send another PDN CONNECTIVITY REQUEST message for the same APN until timer T3396 expires, the timer T3396 is stopped, the UE is switched off or the USIM is removed;

-
if the timer value indicates that this timer is deactivated, the UE shall not send another PDN CONNECTIVITY REQUEST message for the same APN until the UE is switched off or the USIM is removed, or the UE receives an ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message with the same APN from the network; and
-
if the timer value indicates zero, the UE may send another PDN CONNECTIVITY REQUEST message for the same APN;

If the UE is switched off when the timer T3396 is running, the UE shall behave as follows when the UE is switched on:
-
let t1 be the time remaining for T3396 timeout at switch off and let t be the time elapsed between switch off and switch on. If t1 is greater than t, then the timer shall be restarted with the value t1 – t. If t1 is equal to or less than t, then the timer need not be restarted. If the UE is not capable of determining t, then the UE shall restart the timer with the value t1.

If the T3396 IE is not included, the UE shall proceed with deactivation procedure as described in subclause 6.4.4.3. 

Upon receipt of the DEACTIVATE EPS BEARER CONTEXT ACCEPT message, the MME shall enter the state BEARER CONTEXT INACTIVE and stop the timer T3495.
**************** 3rd change *****************
8.3.12.1
Message definition

This message is sent by the network to request deactivation of an active EPS bearer context. See table 8.3.12.1.

Message type:
DEACTIVATE EPS BEARER CONTEXT REQUEST

Significance:

dual

Direction:


network to UE

Table 8.3.12.1: DEACTIVATE EPS BEARER CONTEXT REQUEST message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Protocol discriminator
	Protocol discriminator

9.2
	M
	V
	1/2

	
	EPS bearer identity
	EPS bearer identity

9.3.2
	M
	V
	1/2

	
	Procedure transaction identity
	Procedure transaction identity

9.4
	M
	V
	1

	
	Deactivate EPS bearer context request message identity
	Message type

9.8
	M
	V
	1

	
	ESM cause
	ESM cause

9.9.4.4
	M
	V
	1

	27
	Protocol configuration options
	Protocol configuration options

9.9.4.11
	O
	TLV
	3-253

	37
	T3396 value
	GPRS timer 3
9.9.3.16B
	O
	TLV
	3


8.3.12.2
Protocol configuration options
This IE is included in the message when the network wishes to transmit (protocol) data (e.g. configuration parameters, error codes or messages/events) to the UE.
8.3.12.x
T3396 value

The network may include this IE if the ESM cause is #26 "insufficient resources".
**************** end of change *****************
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