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Abstract of the contribution: This contribution proposes to add a key issue for system improvement for MTC Time Tolerant Feature derived from the requirements in stage 1.
Discussion

SA1 has addressed the following requirements on Time Tolerant in TS 22.368:

-
It shall be possible for the network operator to restrict MTC Devices' access to the network or the sending of data towards MTC Devices and to dynamically limit the amount of data that the MTC Devices can transfer (Uplink and Downlink), in a specific area, for example when the network load is greater than a (pre) defined load threshold.

-
The network operator shall be capable of (pre)defining load thresholds per MTC Subscription.

-
It shall be possible for the MTC Device to determine the load of the network.

If the network supports Time Tolerant feature, it shall be possible for the network to delay the MTC devices’ access or data transfer to avoid the Network congestion, when a large number of MTC devices are accessed to the network and the network load is in high level. Also if the MTC devices support Time Tolerant feature, it shall be possible to get the load information from the network and to delay its access to the network or data transfer.
In Time Tolerant enabled networks, the operator defines the load threshold to start barring for the time tolerant MTC devices. The defined load may be the same for all MTC devices or different for each MTC subscription. For both cases, when the network load reaches the limitation, the MTC devices are rejected to access the network optionally with the guideline for barring time. Depending on the entity whose load reaches the threshold, we propose the following three solutions. 

1) Solution on the load at the RAN :

For the solution, the RAN notifies its load. The amount of the load is a base on which the MTC devices decide whether to access the network or not and how long it should wait before retrying to access the network. 

If the defined load is same for all MTC devices, we can use the existing solutions, i.e. Access Class barring or Service Specific Access Control with defining the new MTC class or with assigning the existing class to the MTC devices. With Access Class barring, the RAN broadcasts wait factor and hold time for the barred access class (i.e. MTC device class). The wait factor presents the current load status of the RAN and is used for the UE to decide network access in proportion to the load of the RAN. The barring time presents the default time for the barred UE to wait before retrial. 

If the defined load is different for MTC subscription, i.e. for more time tolerant MTC devices, lower load weight is used to start barring and for less time tolerant MTC devices, higher load weight is used to start barring, we should let MTC devices interpret the broadcasted weight factor and barring time by itself according. For this, the network operator configures the specific threshold for weight factor and specific penalty for holding time in the MTC device according to the time-tolerant level. The configuration should be delivered to the MTC devices using OMA-DM. When the MTC devices with the configuration find the MTC device class barring information in broadcasted system information from RAN, they check the weight factor and compute the barring time to be applied to themselves. For example, when the broadcasted weight factor is 0.5 and the broadcasted holding time is 1 sec, the MTC device checks the weight factor is larger than the configured threshold. If the weight factor is larger, i.e. the current RAN load is larger than the configure threshold, the MTC device decides to bar itself to access the network and computes how long it will hold using the broadcasted holding time and the configured penalty (ex. The broadcasted holding time X the configured penalty value). 
2) Solution on the load at the MME
For the solution, the MME notifies its load to the RAN using S1AP message like OVERLOAD START. But, unlike the current OVERLOAD START condition, the MME sends it only for the time-tolerant MTC devices. It is because the MME wants to allow normal UEs to access the network but disallow the MTC devices to access the network. For this, the operator configures the MME overload threshold for the time-tolerant MTC devices in MME. The same defined threshold is applied to all MTC devices. When the load of the MME reaches the threshold, the MME sends OVERLOAD START message to RAN with the indicator to notify that this barring is only applicable to the (time-tolerant) MTC devices. The RAN received the indicator rejects the RRC connection request from the time-tolerant MTC devices. For distinguishing the RRC connection request from the normal UE and from the MTC devices, the MTC device may include the time-tolerant MTC device indicator in RRC connection request. For deciding when the MTC device will re-try to access the network, the following three solutions are possible. 
A) Generate random backoff inside the MTC device

 The time-tolerant MTC device rejected to access network generates the random backoff for barring time and re-tries to access network after the generated barring time has passed. 

B) indicate the holding time in control message from MME 

The MME indicates to the RAN the default barring time based on the current load and estimated time for the overload status to be solved in the OVERLOAD START message. The RAN notifies the received barring time to the time-tolerant MTC device when tearing down the RRC connection. After the received barring time has passed, the time-tolerant MTC device re-tries to access the network. 
C) interpret the indicated holding time using the configuration 

For this solution, the network operator configures the specific penalty to the MTC device. Also, the MME indicates the default barring time in OVERLOAD START message like B) and the RAN sends the received default barring time to the MTC devices in RRC release message. The MTC device computes its holding time using the configured penalty like the solution on the load at the RAN.

3) Solution on the load at the S-GW/P-GW

For the solution, the MME checks the load status at S-GW/P-GW by requesting it or by collecting piggy backed information in other messages from S-GW/P-GW. When MME receives an attach request or a service request from the time-tolerant MTC device, the MME decides to accept or reject the request based on the configured threshold for the MTC devices. For this, the operator configures the GW overload threshold for the MTC devices in MME
When the MME rejects the request, the MME can include the barring time based on the current load at S-GW/P-GW and the estimation when the overload status is solved like solutions on the load at the MME. Also, the barring time can be computed specific to the MTC device by the MME or by the MTC device in the reject message to the MTC devices. Computation specific to the MTC device is done in the same way with computation in the solution on the load at RAN except the fact the weight and barring time are notified in NAS message. When the MTC device performs the computation, it uses the configuration in it. When the MME performs the computation, it uses the MTC subscription from HSS. 

Proposal
It is proposed to insert the following text to the clause 5 of the TR23.888.
Start of Change

5.X Key Issue – Time Tolerant

5.x.1 Use case description

The MTC devices with Time Tolerant feature can defer transferring its. Hence, when a lot of MTC devices are accessed to the network and the network load is in high level, the network can delay the MTC devices’ access or data transfer to avoid the Network congestion. 
5.x.2 Required Functionality 
-
It shall be possible for the network operator to restrict MTC Devices' access to the network or the sending of data towards MTC Devices and to dynamically limit the amount of data that the MTC Devices can transfer (Uplink and Downlink), in a specific area, for example when the network load is greater than a (pre) defined load threshold.

-
The network operator shall be capable of (pre)defining load thresholds per MTC Subscription.

-
It shall be possible for the MTC Device to determine the load of the network.

5.x.3. Solutions 
In Time Tolerant enabled networks, the operator defines the load threshold to start barring for the time tolerant MTC device. The defined load may be the same for all MTC devices or different for each MTC subscription. For both cases, when the network load reaches the limitation, the UE is rejected to access the network optionally with the guideline for barring time. Depending on the entity whose load reaches the threshold, we propose the following three solutions. 
5.x.3.1 Solution 1 for the load at the RAN 
For the solution, the RAN notifies its load. The amount of the load is a base on which the MTC devices decide whether to access the network or not and how long it should wait before retrying to access the network. 

If the defined load is same for all MTC devices, we can use the existing solutions, i.e. Access Class barring or Service Specific Access Control with defining the new MTC class or with assigning the existing class to the MTC devices. With Access Class barring, the RAN broadcasts wait factor and hold time for the barred access class (i.e. MTC device class). The wait factor presents the current load status of the RAN and is used for the UE to decide network access in proportion to the load of the RAN. The barring time presents the default time for the barred UE to wait before retrial. 

If the defined load is different for MTC subscription, i.e. for more time tolerant MTC devices, lower load weight is used to start barring and for less time tolerant MTC devices, higher load weight is used to start barring, we should let MTC devices interpret the broadcasted weight factor and barring time by itself according. For this, the network operator configures the specific threshold for weight factor and specific penalty for holding time in the MTC device according to the time-tolerant level. The configuration should be delivered to the MTC devices using OMA-DM. When the MTC devices with the configuration find the MTC device class barring information in broadcasted system information from RAN, they check the weight factor and compute the barring time to be applied to themselves. For example, when the broadcasted weight factor is 0.5 and the broadcasted holding time is 1 sec, the MTC device checks the weight factor is larger than the configured threshold. If the weight factor is larger, i.e. the current RAN load is larger than the configure threshold, the MTC device decides to bar itself to access the network and computes how long it will hold using the broadcasted holding time and the configured penalty (ex. The broadcasted holding time X the configured penalty value). 

5.x.3.2 Solution 2  for the load at the MME
For the solution, the MME notifies its load to the RAN using S1AP message like OVERLOAD START. But, unlike the current OVERLOAD START condition, the MME sends it only for the time-tolerant MTC devices. It is because the MME wants to allow normal UEs to access the network but disallow the MTC devices to access the network. For this, the operator configures the MME overload threshold for the time-tolerant MTC devices in MME. The same defined threshold is applied to all MTC devices. When the load of the MME reaches the threshold, the MME sends OVERLOAD START message to RAN with the indicator to notify that this barring is only applicable to the (time-tolerant) MTC devices. The RAN received the indicator rejects the RRC connection request from the time-tolerant MTC devices. For distinguishing the RRC connection request from the normal UE and from the MTC devices, the MTC device may include the time-tolerant MTC device indicator in RRC connection request. For deciding when the MTC device will re-try to access the network, the following three solutions are possible. 

A) Generate random backoff inside the MTC device

The time-tolerant MTC device rejected to access network generates the random backoff for barring time and re-tries to access network after the generated barring time has passed. 

B) indicate the holding time in control message from MME 

The MME indicates to the RAN the default barring time based on the current load and estimated time for the overload status to be solved in the OVERLOAD START message. The RAN notifies the received barring time to the time-tolerant MTC device when tearing down the RRC connection. After the received barring time has passed, the time-tolerant MTC device re-tries to access the network. 

C) interpret the indicated holding time using the configuration 

For this solution, the network operator configures the specific penalty to the MTC device. Also, the MME indicates the default barring time in OVERLOAD START message like B) and the RAN sends the received default barring time to the MTC devices in RRC release message. The MTC device computes its holding time using the configured penalty like the solution on the load at the RAN.
5.x.3.3 Solution 3  for the load at the S-GW/P-GW

For the solution, the MME checks the load status at S-GW/P-GW by requesting it or by collecting piggy backed information in other messages from S-GW/P-GW. When MME receives an attach request or a service request from the time-tolerant MTC device, the MME decides to accept or reject the request based on the configured threshold for the MTC devices. For this, the operator configures the GW overload threshold for the MTC devices in MME

When the MME rejects the request, the MME can include the barring time based on the current load at S-GW/P-GW and the estimation when the overload status is solved like solutions on the load at the MME. Also, the barring time can be computed specific to the MTC device by the MME or by the MTC device in the reject message to the MTC devices. Computation specific to the MTC device is done in the same way with computation in the solution on the load at RAN except the fact the weight and barring time are notified in NAS message. When the MTC device performs the computation, it uses the configuration in it. When the MME performs the computation, it uses the MTC subscription from HSS. 

End of Change








































3GPP

SA WG2 TD


