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************* 1st modified section *************

4.3.15
Selected IP Traffic Offload (SIPTO) function

The SIPTO function enables an operator to offload certain types of traffic at a network node close to that UE's point of attachment to the access network.

SIPTO can be achieved by selecting a set of GWs (S-GW and P-GW) that is geographically/topologically close to a UE's point of attachment.  SIPTO applies to both the non-roaming case and, provided appropriate roaming agreements are in place between the operators, to the roaming case.

Offload of traffic for a UE is available for UTRAN and E-UTRAN accesses only.

Realization for SIPTO relies on the same architecture models and principles as for local breakout described in clause 4.2.

In order to select a set of appropriate GW (S-GW and P-GW) based on geographical/topological proximity to UE, the GW selection function specified in TS 29.303 [61] uses the UE's current location information.

In order for the operator to allow/prohibit SIPTO on per user and per APN basis, subscription data in the HSS is configured to indicate to the MME if offload is allowed or prohibited. If the SIPTO allowed/prohibited information from the HSS conflicts with MME's configuration for that UE, then SIPTO is not used.

If HSS indicates VPLMN address not allowed, then VPLMN (i.e. MME) shall not provide SIPTO.

In the absence of any SIPTO allowed/prohibited indication from the HSS the VPLMN (i.e MME) shall not provide SIPTO.

The MME may be configured on a per APN basis as to whether or not to use SIPTO (e.g. to handle the case where the HSS is not configured with SIPTO information for the UE).

As a result of UE mobility (e.g. detected by the MME at TAU or SGSN at RAU), the MME may wish to redirect a PDN connection towards a different GW that is more appropriate for the UE's current location. When the MME decides upon the need for GW relocation, the MME deactivates the impacted PDN connections indicating "reactivation requested" as specified in clause 5.10.3. If all of the PDN connections for the UE need to be relocated,  the MME may initiate the "explicit detach with reattach required" procedure as specified in clause 5.3.8.3.

NOTE:
 If either of the above procedures for GW relocation are initiated while the UE has active applications, it may cause disruption of services that are affected if the IP address changes.

4.3.16
Protection from Potential MTC Device Related Overload

The number of Machine Type Communication devices may be several orders of magnitude greater than “traditional” devices. Many (but not all) MTC devices will be relatively stationary and/or generate low volumes of traffic. However, these MTC devices have the capability to generate normal quantities of signalling. 

The total signalling from large numbers MTC devices is a concern in at least two situations:

- 
when an application requests many devices to do “something” at the same time; and/or

- 
when many M2M devices are roamers and their serving network fails, then they can all move onto the local competing networks, and potentially overload the not (yet) failed network(s).

To counter these potential problems, the following standardised indications and mechanisms are provided. These permit node specific features to be developed to protect the networks.

a) 
[OMA DM and/or USIM OTA] mechanisms can be used to configure the UE as an MTC device.

b) 
MTC devices provide the E-UTRAN with specific indications that the RRC Connection Establishment is for signalling or user data from an MTC device.

c) 
RRC signalling has ‘extended wait timers’ added to the rejection messages.

d) 
E-UTRAN is provided with an indication from the UE that permits it to steer “new MTC entrants into a pool area” to specific MMEs (e.g. to an MME optimised for MTC devices by having a larger subscriber data base).

e) 
E-UTRAN provides additional Access Class Barring functionality to bar MTC devices independently of ‘non-MTC’ devices. Subcategories of this ACB permit different categories of roamers to be barred. 

f) 
Overload messages from the MME to E-UTRAN are extended to aid the RAN in performing the above functionality

g) 
MTC devices have an increased minimum time inbetween their searches for more preferred PLMNs

h) 
At PLMN change, MTC devices perform Attach with IMSI rather than a TA update with GUTI (thus avoiding the need to reject the RA update, and to request the IMSI following the subsequent Attach with GUTI).

i) 
MTC devices provide indications to the MME in NAS signalling that permit the MME to undertake protective measures (e.g. to permit the MME to immediately command the UE to move to a state where it does not need to generate further signalling messages and/or does not reselect PLMNs)

j) 
The HSS can provide MTC indications to the MME.

k) 
Using the HSS and/or UE provided indications, the MME can allocate a long PTU timer to the UE. A long PRU timer is likely to slow down the rate at which a UE detects a network failure and thus it slows down the rate of movement of UEs from a failed network to other local competing networks.

l) 
The addition of ‘back off timers’ to EMM and ESM signalling messages (e.g. to rejection messages).

m) 
Signalling that permits the P-GW and S-GW to request the SGSN to generate the above GMM/SM signalling with ‘back off timers’

n) 
Mechanisms to limit downlink paging load by the use of additional parameters on the S-GW to MME interface.

4.4
Network elements

4.4.1
E-UTRAN

E-UTRAN is described in more detail in TS 36.300 [5].

In addition to the E-UTRAN functions described in TS 36.300 [5], E-UTRAN functions include:

-
Header compression and user plane ciphering;

-
MME selection when no routing to an MME can be determined from the information provided by the UE;

-
UL bearer level rate enforcement based on UE-AMBR and MBR via means of uplink scheduling
(e.g. by limiting the amount of UL resources granted per UE over time);

-
DL bearer level rate enforcement based on UE-AMBR;

-
UL and DL bearer level admission control;

-
Transport level packet marking in the uplink, e.g. setting the DiffServ Code Point, based on the QCI of the associated EPS bearer;

-
ECN-based congestion control.
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