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	Reason for change:
	Clause 5.3.25 specifies that the UE shall immediately report a change of its 3GPP PS Data Off status in PCO by using MS-initiated PDP Context Modification procedure if the GGSN/PGW supports Data Off.

5.3.25
 3GPP PS Data Off

5.3.25.1
General
…

For those PGWs/GGSNs that indicated support for the 3GPP PS Data Off feature during PDP Context Activation procedure, the MS shall report a change of its 3GPP PS Data Off status in PCO immediately by using MS-initiated PDP Context Modification procedure to those PGWs/GGSNs as described in clause 9.2.3.3, this also applies to the scenario of inter-RAT mobility procedure to GERAN/UTRAN. If the MS has not received any 3GPP PS Data Off Support Indication during PDP Context Activation procedure, it shall not report any change of its 3GPP PS Data Off Status for this PDN connection.

However, when the UE is running a back-off timer for any PDN connection due to different congestion control mechanism (e.g. APN based session management congestion control, Group specific NAS level congestion control, or APN and group specific NAS level congestion control), it’s not clear whether the UE is allowed to initiate MS-initiated PDP Context Modification procedure for Data Off change. 

5.3.6.2.2 APN based Session Management congestion control

…
Upon reception of the Session Management back-off timer in the Session Management reject message or in the Deactivate PDP Context Request message, the MS shall take the following actions until the timer expires:

-
If APN is provided in the rejected Session Management Request message or if the Session Management back-off timer is received in the Deactivate PDP Context Request message, the MS shall not initiate any Session Management procedures for the congested APN. The MS may initiate Session Management procedures for other APNs.

-
If APN is not provided in the rejected Session Management Request message, the MS shall not initiate any Session Management requests without APN. The MS may initiate Session Management procedures for specific APN.

-
Cell/RA/PLMN/RAT change do not stop the Session Management back-off timer.

-
The MS is allowed to initiate the Session Management procedures when it is accessing the network with AC11‑15 or for emergency services even when the Session Management back-off timer is running.

-
If the MS receives a network initiated Session Management Request message for the congested APN while the Session Management back-off timer is running, the MS shall stop the Session Management back-off timer associated with this APN and respond to the SGSN.

-
If the MS is configured with a permission for overriding low access priority and the Session Management back-off timer is running due to a reject message received in response to a request with low access priority, the upper layers in MS may request the initiation of Session Management procedures without low access priority.

The MS is allowed to initiate PDN disconnection procedure (e.g. sending Deactivate PDP Context Request) when the Session Management back off timer is running.

As a result, the PS Data Off status activation may not be reported to the Core Network timely, and the policies associated with the Data Off activation cannot be applied as expected and unexpected billing to the end user may happen.
For Data Off deactivation, when session management back off timer is running, it’s proposed that the UE report the Data Off status at back off timer expiration or stopped, which could help to mitigate the congestion situation.

	
	

	Summary of change:
	Clarify that UE is allowed to initiate MS-initiated PDP Context Modification procedure to report the 3GPP PS Data Off activation even when back off timer is running. For 3GPP PS Data Off status deactivation, it’s proposed that the UE report the status when the back off timer expires or is stopped.

Clarifiy that SGSN shall not reject the MS-initiated PDP Context Modification procedure when back off timer is running.

	
	

	Consequences if not approved:
	If Data Off activation is not reported timely, unexpected charging to the UE may happen due to unexpected DL data packets sent to the UE. 
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* * * First Change * * *
5.3.6.2.2
APN based Session Management congestion control

The APN based Session Management congestion control may be activated by SGSN due to e.g. congestion situation at SGSN, or by OAM at SGSN, or by a restart or recovery condition of a GGSN or PDN GW, or by a partial failure or recovery of a GGSN or PDN GW for a particular APN(s).

The SGSN may reject the Session Management (SM) requests from the MS (e.g. Activate PDP Context and Secondary PDP Context) with a Session Management back-off timer for congested APNs. If the MS provides no APN, then the SGSN uses the APN which is used in GGSN/PDN GW selection procedure.

The SGSN may deactivate PDP contexts belonging to a congested APN by sending the Deactivate PDP Context Request message to the MS with a Session Management back-off timer. If Session Management back-off timer is set in the Deactivate PDP Context Request message then the cause "reactivation requested" should not be set.

NOTE 1:
MSs that do not support the Session Management back-off timer (including earlier release of MS) might contribute to increasing the signalling load in the SGSN by reattempting Session Management procedure.

The SGSN may store a Session Management back-off time per MS and APN when congestion control is active for an APN if a request without the low access priority indicator is rejected by the SGSN. The SGSN may immediately reject any subsequent request from the MS targeting to the APN before the stored Session Management back-off time is expired except Modify PDP Context Request (as it may be used by the MS to report 3GPP PS Data Off activation see clause 5.3.25). If the SGSN stores the Session Management back-off time per MS and APN and the SGSN decides to send a Session Management Request message to a MS connected to the congested APN (e.g. due to decreased congestion situation), the SGSN shall clear the Session Management back-off time prior to sending any Session Management Request message to the MS.

NOTE 2:
The above functionality is to diminish the performance advantage for MSs that do not support the NAS level back-off timer (e.g. pre-Rel‑10 MSs) compared to MSs that do support it.

The SGSN should not apply APN based congestion control for emergency services.

Upon reception of the Session Management back-off timer in the Session Management reject message or in the Deactivate PDP Context Request message, the MS shall take the following actions until the timer expires:

-
If APN is provided in the rejected Session Management Request message or if the Session Management back-off timer is received in the Deactivate PDP Context Request message, the MS shall not initiate any Session Management procedures for the congested APN. The MS may initiate Session Management procedures for other APNs.

-
If APN is not provided in the rejected Session Management Request message, the MS shall not initiate any Session Management requests without APN. The MS may initiate Session Management procedures for specific APN.

-
Cell/RA/PLMN/RAT change do not stop the Session Management back-off timer.

-
The MS is allowed to initiate the Session Management procedures when it is accessing the network with AC11‑15 or for emergency services even when the Session Management back-off timer is running.
-
The MS is allowed to perform MS-initiated PDP Context Modification procedure to report 3GPP PS Data Off activation when the Session Management back off timer is running.
-
If the MS receives a network initiated Session Management Request message for the congested APN while the Session Management back-off timer is running, the MS shall stop the Session Management back-off timer associated with this APN and respond to the SGSN.

-
If the MS is configured with a permission for overriding low access priority and the Session Management back-off timer is running due to a reject message received in response to a request with low access priority, the upper layers in MS may request the initiation of Session Management procedures without low access priority.

The MS is allowed to initiate PDN disconnection procedure (e.g. sending Deactivate PDP Context Request) when the Session Management back off timer is running.

NOTE 3:
The MS does not delete the related Session Management back-off timer when deactivating a PDP context.

The MS shall support a separate Session Management back-off timer for every APN that the MS may activate.

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

The APN based Session Management congestion control is applicable to the NAS SM signalling initiated from the MS in the control plane. The Session Management congestion control does not prevent the MS to send and receive data or initiate Service Request procedures for activating user plane bearers towards the APN(s) that are under SM congestion control.

* * * Second Change * * *
5.3.6.2.5
Group specific NAS level congestion control

The group specific NAS level congestion control applies to a specific group of MSs. Each group has a group identifier assigned.

A MS belongs to a group, if the corresponding group identifier is stored in the MS's subscription data in the HLR/HSS. A MS may belong to multiple groups and the SGSN may perform the Group specific NAS level congestion control to an MS as described below independent of whether Group specific NAS level congestion control is activated for one, multiple, or all groups the MS belongs to. The group identifier shall be stored per MS in the HLR/HSS and obtained by the SGSN as part of normal HLR/HSS signalling. A MS is not aware of a group subscription.

The group specific NAS level congestion control may be activated for Session Management signalling, or for Mobility Management signalling, or both. The group specific NAS level congestion control is activated based on operator policies.

When the group specific NAS level congestion control for Session Management signalling is active for a particular group, the SGSN's behaviour is similar to that in clause 5.3.6.2.2, with the following modifications:

-
SGSN may apply Session Management congestion control to all subscribed APNs for MSs that belong to this particular group.

NOTE:
How the SGSN applies Session Management congestion control to all subscribed APNs is left to Stage 3.

-
The SGSN may reject the Session Management (SM) requests from the MS belonging to this particular group (e.g. Activate PDP Context and Secondary PDP Contextwith a Session Management back-off timer.

When group specific NAS level congestion control for Mobility Management signalling is active for a particular group and a particular APN, the SGSN's behaviour is similar to that in clause 5.3.6.2.3, but applied to MSs with subscribed to this particular group rather that subscribed to a particular APN.

Group specific NAS level congestion control is performed at the SGSN based on the MS's subscription information provided by the HLR/HSS. There is no impact on the MS, and hence, MS's behaviour as described in clauses 5.3.6.2.2 and 5.3.6.2.3 does not change.

* * * Third Change * * *
5.3.6.2.6
APN and group specific NAS level congestion control

The APN and group specific NAS level congestion control is the interclause of APN specific NAS level congestion control and Group specific NAS level congestion control, i.e. it applies to a specific group of MSs with a particular subscribed APN. Each group of UEs has a group identifier assigned and stored in the HSS.

A MS may belong to multiple groups and the SGSN may perform the APN and group specific NAS level congestion control to a MS as described below independent of whether the APN and group specific NAS level congestion control is activated for one, multiple or all groups the MS belongs to. The group identifier(s) shall be stored per MS in the HLR/HSS and obtained by the SGSN as part of normal HLR/HSS signalling. A MS is not aware of the group identifier(s) that the UE belongs to.

The APN and group specific NAS level congestion control may be activated for Session Management signalling, or for Mobility Management signalling, or both. The APN and group specific NAS level congestion control is activated based on operator policies.

When the APN and group specific NAS level congestion control for Session Management signalling is activated for a MS belonging to a particular group and initiating signalling to a particular subscribed APN, the SGSN's behaviour is similar to that in clause 5.3.6.2.2, with the following modifications:

-
The Session Management (SM) congestion control is applied to this particular APN, and for MSs belonging to this particular group.

-
The SGSN may reject the SM requests from the MS belonging to this particular group and attaching to this particular APN (e.g. Activate PDP Context and Secondary PDP Context) with a Session Management back-off timer. If the MS provides no APN, then the SGSN uses the APN which is used in GGSN/PDN GW selection procedure.

-
The SGSN may deactivate PDP contexts from the MSs, belonging to this particular group and attaching to this particular APN, by sending the Deactivate PDP Context Request message to the MS with a Session Management back-off timer.

When APN and group specific NAS level congestion control for Mobility Management signalling is activated for a MS belonging to a particular group and with a particular subscribed APN, the SGSN's behaviour is similar to that in clause 5.3.6.2.3, but applied to MSs with this particular subscribed APN and belonging to this particular group.

APN and group specific NAS level congestion control is performed at the SGSN based on the MS's subscription information provided by the HLR/HSS. There is no impact on the MS, and hence, MS's behaviour described in clauses 5.3.6.2.2 and 5.3.6.2.3 does not change.

* * * Fourth Change * * *
5.3.25
3GPP PS Data Off

5.3.25.1
General

This clause provides an overview about feature for 3GPP PS Data Off according to service requirements described in TS 22.011 [112].

3GPP PS Data Off feature specified in TS 23.401 [89] is applicable, with the SGSN node providing the functions specified for the MME and the GGSN node providing the functions of the PGW.

The MSs are configured with up to two lists of 3GPP PS Data Off Exempt Services and the list(s) are provided to the MSs by HPLMN via Device Management or UICC provisioning. When the MS is configured with two lists, one list is valid for the MSs camping in the home PLMN and the other list is valid for any VPLMN the MS is roaming in. If the MS is configured only a single list, without an indication to which PLMNs the list is applicable, then this list is valid for the home PLMN and any PLMN the MS is roaming in.

When the MS requests PDP Context Activation, the MS shall send its current 3GPP PS Data Off status (i.e., activated, inactivate) in PCO to the GGSN/PGW as described in clause 9.2.2.

If 3GPP PS Data Off status is activated, the MS prevents the sending of uplink IP packets except those related to 3GPP PS Data Off Exempt Service, based on the pre-configured list of 3GPP Data Off Exempt Services.

For those PGWs/GGSNs that indicated support for the 3GPP PS Data Off feature during PDP Context Activation procedure, the MS shall report a change of its 3GPP PS Data Off status in PCO immediately by using MS-initiated PDP Context Modification procedure to those PGWs/GGSNs as described in clause 9.2.3.3, this also applies to the scenario of inter-RAT mobility procedure to GERAN/UTRAN. When the back-off timer as specified in clause 5.3.6.2.2 is running, if 3GPP PS Data Off status is changed to “activated”, the UE shall immediately report its 3GPP PS Data Off status, and if 3GPP PS Data Off status is changed to “deactivated”, the UE reports the 3GPP PS Data Off status when the back off timer expires or is stopped. If the MS has not received any 3GPP PS Data Off Support Indication during PDP Context Activation procedure, it shall not report any change of its 3GPP PS Data Off Status for this PDN connection.

The MS discovers whether a PGW/GGSN supports 3GPP PS Data Off feature during PDP Context Activation procedure via the presence of the 3GPP PS Data Off Support Indication in the Activate PDP Context Accept message.

NOTE 1:
When the MS detects that the PGW/GGSN does not support 3GPP PS Data Off feature, how the MS reacts to non-exempt MT requests from the network is implementation dependent.

The additional behaviour of the PGW/GGSN for 3GPP PS Data Off is controlled by local configuration or policy from the PCRF as defined in TS 23.203 [88].

NOTE 2:
For the PDN connection used for IMS services, the 3GPP Data Off Exempt Services are enforced in the IMS domain as specified TS 23.228 [123]. Policies configured in the PGW/GGSN/PCRF need to ensure those services are always allowed when the 3GPP PS Data Off status of the MS is set to "activated".

* * * * End of Changes * * *
