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Abstract of the contribution:

Text clarifying interaction between the Time Controlled feature and wait time is introduced. As well discussion on possible interaction between long back off wait times with periodic timers is added.
Discussion
Currently there is no discussion in the TR regarding the calculated wait time in the case the MTC device making the access also supports the Time Controlled feature. As well there is no discussion of possible interaction issue between long back off wait times with periodic timers.
Forbidden Time Interval

When calculating the wait time there is a risk that the delayed signalling connection request or attach request  may fall within the Time Controlled “Forbidden Time Interval”
This would occur in the case of the RAN rejecting request (Solution-Rejecting RRC Connection and Channel Request) as it does this independent of the subscriber data. This may also occur when the SGSN rejects the request in advance of obtaining the subscriber data (ref: Solution – Rejecting connection request by SGSN/MME) 

A possible consequence of this is that the MTC device will be prevented from making the access as it coincides with a “Forbidden Time Interval”. This is not considered a serious drawback as the MTC device as per Time Control implementation would access the network as its next available Grant Time Interval.

Therefore it is proposed to add the following to the TR:

· In the case that the MTC device supports the Time Controlled feature and the subscriber data is available based on implementation the SGSN/MME may take this into consideration when calculating a wait time
· Add discussion in evaluation sections for case where a calculated wait time may coincide with a Time Controlled “Forbidden Time Interval”
Periodic Timer Interaction

For the case of  MTC Device being barred due to an extended wait time and interaction issues with periodic timers a solution could be modelled on the existing “Abnorrnal case for UE” whereby the TAU procedure is started as soon as possible when access for “signalling” is granted (TS 36.331, clause 5.5.3.2.6): 

If access is barred for "signalling" (see 3GPP TS 36.331 [22]), the tracking area updating procedure shall not be started. The UE stays in the current serving cell and applies the normal cell reselection process. The tracking area updating procedure is started as soon as possible and if still necessary, e.g. when access for "signalling" is granted on the current cell or when the UE moves to a cell where access for "signalling" is granted.
Based on the above model it is recommended that MTC devices receiving an extended wait time would start any necessary periodic update procedure following expiration of the extended wait time
The network supervises the periodic routing area updating procedure by means of the Mobile Reachable timer. Currently the mobile reachable timer shall be slightly longer than the periodic RA update timer used by an MS. (TS 23.060, clause 6.2.3).

With an existing max timer length of 15s for the wait time the possibility of suppressing or missing a periodic RAU/TAU update does not have a significant impact on the core network supervision functions.

In the case of very long wait time the SGSN/MME may miss a scheduled periodic update leading to clearing of the paging proceed flag whose purpose is to indicate whether paging can be initiated. 

In the case of the RAN rejecting the channel request the SGSN/MME would be unaware the MTC device may be delayed by an extended wait time.
Therefore it proposed to add text identifying that the MME/SGSN in the case of MTC devices shall set the mobile reachable timer to be longer than the periodic RA update timer used by an MS and may take into consideration the value of the extended wait time that the RAN may use when rejecting channel requests in overload conditions.
Proposal

The following changes are proposed to TR 23.888 v0.4.1.
* * * Begin First Change * * * *

6.22.3
Impacts on existing nodes or functionality

Impact on the SGSN/MME

Additional functionality for SGSN/MME with this solution includes:

· Rejection of a connection request targeted at a particular APN,

· Rejection of attach and connection requests by MTC Devices belonging to a particular MTC Group,

· Detection if an MTC Device is part of a particular MTC Group (e.g. based on subscription information requested from the HSS/HLR),

· Determining the MTC Group or APN that causes congestion, within SGSN/MME, or upon reception of indication from GGSN/PGW.

· Providing a reject cause including a back off time in the reject messages,

· Determination of the back off time that is applicable for a particular MTC Device
· (For SGSN) Indicating MTC Group ID to GGSN

· (For MME) Indicating MTC Group ID to SGW
· In the case that the MTC device supports the Time Controlled feature and the subscriber data is available, based on implementation the SGSN/MME may take this into consideration when calculating a wait time.
· In the case of the SGSN/MME rejecting a service request the Mobile Reachable Timer may be compensated by the extended wait time to take into consideration that a periodic TAU/RAU may be suppressed during this period
Impact on the MTC Device / UE

Additional functionality for the communication module in MTC Device / UE with this solution includes:

· Not re-initiating further attach or connection requests before the back off time is expired, if timer value is provided by the network.
Impact on the SGW

Additional functionality for SGW with this solution includes:
· Forwarding MTC Group ID received from MME to PGW

· Forwarding the overload/congestion situation indication received from PGW to MME for a particular APN or MTC Group
· Forwarding a reject cause in the reject messages received from PGW to MME

Impact on the GGSN / PGW

Additional functionality for the GGSN and PGW with this solution includes:

· Detecting the overload/congestion

· Determining the MTC Group or APN that causes overload/congestion,
· Rejection of a connection request targeted at a particular APN,

· Rejection of connection requests by MTC Devices belonging to a particular MTC Group
· Indicating the overload/congestion situation to SGSN/MME for a particular APN or MTC Group
· Providing a reject cause in the reject messages
Impact on the HSS/HLR
Additional functionality for HSS/HLR with this solution includes:

· Storing the MTC Group Identifier as part of the subscription profile of an MTC Device
6.22.4
Evaluation
In the case that the MTC device also supports the Time Controlled feature and the subscriber data is unavailable, the calculated wait time may coincide with a Time Controlled “Forbidden Time Interval”. This is not considered significant as the MTC device as per Time Control implementation would access the network at the next available Grant Time Interval.
* * * Begin Next Change * * * *

6.26.3
Impacts on existing nodes or functionality

The E-UTRAN, UTRAN and GERAN would be impacted by the introduction of an extended wait time whose range would extend beyond the following documented values:

For E-UTRAN the RRC Protocol Spec (36.331 v.9.1.0) shows a waitTime of between 1-16 seconds for the RRCConnectionReject. 

For UTRAN the RNC (25.331 RRC UTRAN) can return an RRC Connection Reject which includes a waitTime of between 0-15 seconds.

For GERAN the BSS (TS 44.018 RRC) can return an IMMEDIATE ASSIGNMENT REJECT which includes wait indication octet (i.e. 0-255 seconds).

E-UTRAN, UTRAN and GERAN devices and networks extended wait time support would benefit from support of the Low priority access value (see solution "Low Priority Access Indication") that is indicated by the MTC Device when the MTC Device attempts to connect to the network and evaluated by the RAN when allowing/rejecting the request.

MME/SGSN in the case of MTC devices shall set the mobile reachable timer to be longer than the periodic update timer used by an MS and may take into consideration (i.e. through configuration) the value of the extended wait time that the RAN may use when rejecting channel requests in overload conditions. 
MTC Devices receiving an extended wait time shall start any necessary the periodic update procedure following expiration of the extended wait time.
6.26.4 
Evaluation

Benefits:

· Based on an existing concept of a wait time parameter in the E-UTRAN, UTRAN and GERAN protocols.   

· Works in a roaming environment as solution is not dependent on coordinating any specific MTC application level identifiers between operators. Instead broad control is possible in the serving network based on devices making access attempts as a low-priority-access. If a rejection is required an extended wait time can be returned for those accesses.
· Low impact on existing 3GPP standards and products and may be feasible in Rel-10. 

· allows for CN node specific load control in flex or sharing scenarios (in UTRAN and E-UTRAN, but not GSM)
· Provides a faster way to protect from overload compared to mechanisms relying on broadcasted system information (e.g. ACB) from the time the RAN decides to start rejecting low-priority-access connect requests until the low-priority-access barring is first broadcast by the RAN.
Drawbacks:

· Doesn’t allow to  target specific MTC groups or applications
· Allows each unique low-priority-access device to send a connect request followed by a corresponding reject sent by the RAN, thus adding to the current congestion load in the RAN (vs, broadcasting which can prevent the remaining low-priority-access devices from sending any access requests).
· In the case that the MTC device also supports the Time Controlled feature, the calculated wait time may coincide with a Time Controlled “Forbidden Time Interval”. This is not considered significant as the MTC device as per Time Control implementation would access the network at the next available Grant Time Interval
* * * End of Changes * * * *
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