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Introduction
When MTC devices are triggered to send MTC messages, MTC devices in RRC idle mode move to RRC connected mode to send MTC messages. Then, after completing transmission of MTC messages, a cell would release the RRC connections with the MTC devices.
In case of MTC applications such as smart metering, a cell would periodically make the RRC connections with lots of MTC devices and then release them. Since it is expected that the number of MTC devices connected to a cell is more than what had before, we think that establishment and release of a large number of RRC connections should be efficiently handled. 
Until now, RAN2 discussion focuses on RRC connection establishments. We think that it is also interesting to discuss how the network efficiently handles the RRC connection release with a large number of MTC devices in RRC connected mode.

Rather than individually releasing a large number of RRC connections with MTC devices by sending a lot of RRC Connection Release messages, the network could use the following options to release the RRC connections with MTC devices for saving resources.
· Option 1: Group Release of RRC Connections

· Option 2: Implicit Release of RRC Connections with a Timer

Option 1: Group Release of RRC Connections

UTRAN can send the RRC Connection Release message on CCCH i.e. Group Release, in order to release RRC connections with a group of UEs. For group release, UTRAN includes U-RNTI group in the RRC Connection Release message to identify a group of UEs. In addition, UTRAN can use paging to release RRC connection with a group of UEs by including U-RNTI group in a paging message.
In UTRAN, this signalling could be used to release RRC connections with a large number of MTC devices. If the MTC group is specified [1], UTRAN could include the MTC group identifier in the RRC Connection Release message on CCCH or the Paging message in order to release RRC connections with a group of MTC devices.
However, this signalling is not specified in E-UTRAN. In E-UTRAN, the RRC Connection Release message cannot be sent on CCCH and the Paging message dose not support group release of RRC connections.
In summary, we can the following options for group release of RRC connections with MTC devices in UTRAN and E-UTRAN:
· Option 1a: The RRC connection release message on CCCH
· Group RNTI is assigned to a group of MTC devices and included in the RRC Connection Release message on CCCH. This Group RNTI could be linked to the MTC Group or the MTC subscription specified in [1].

· Option 1b: Group Paging with Group Identity
· Group RNTI is assigned to a group of MTC devices and included in the Paging message on PCCH. This Group RNTI could be linked to the MTC Group or the MTC subscription specified in [1].
The first set of the options have the following advantages and drawbacks:
· Pros

· This signalling is already specified in UTRAN.

· SA2 would introduce a MTC identifier to uniquely identify the MTC group and the MTC subscription.

· Cons

· It is a new signalling for E-UTRAN.
· In E-UTRA, MTC devices monitor a new RNTI i.e. Group RNTI. (However, MTC devices may not monitor SPS C-RNTI and therefore replacing SPS C-RNTI with Group RNTI may not cause additional cost.)
Option 2: Implicit Release of RRC Connections 
We think that in case of some of MTC applications such as smart meters, MTC devices would not stay in RRC connected mode for a long time. After transmitting and/or receiving MTC messages in RRC connected mode, RAN would move MTC devices into RRC idle mode as soon as possible.
Thus, it seems to be interesting that MTC devices implicitly leave the RRC connected mode e.g. with a timer. This option has a benefit because any other signaling is not used for releasing RRC connections with a large number of MTC devices.
We could consider the following options for implicit release of RRC connections:
· Option 2a: NAS Timer
· A MTC device receives a NAS timer value for connection release via a NAS message e.g. during Initial UE Context Setup.
· For instance, whenever the MTC device goes into RRC connected mode, the MTC device triggers this NAS timer and then implicitly releases the RRC connection after expiry of the timer. If necessary, NAS could maintain the MTC device in RRC connected mode by sending another NAS message. Details are FFS.
· If lifetime of the RRC connection is the same whenever the MTC device goes into RRC connected mode, option 2a seems to be preferred. 
· Option 2b: RRC Timer

· A MTC device receives a RRC timer value for RRC connection release via a RRC message e.g. RRC Connection Reconfiguration message.
· For instance, if the MTC device sets up DRB for MTC data transmission, the MTC device triggers this RRC timer and then implicitly releases the RRC connection after expiry of the timer. If necessary, RRC could maintain the MTC device in RRC connected mode by sending another RRC message e.g. another RRC Connection Reconfiguration message. Details of triggering are FFS.
· If lifetime of the RRC connection changes whenever the MTC device goes into RRC connected mode, option 2b seems to be preferred.
· Option 2c: MAC Timer

· A MTC device receives a MAC timer value for RRC connection release via a RRC message e.g. during RRC Connection Reconfiguration
· For instance, if DRX is configured, whenever MAC starts to use the long DRX cycle (e.g. if drx-InactivityTimer expires, if a DRX Command MAC control element is received, or if drxShortCycleTimer  expires), the MTC device (re)starts this MAC timer. If PDCCH indicates any transmission, MAC stops this timer. After expiry of this timer, MAC notifies RRC to implicitly release the RRC connection in the MTC device. Details are FFS.
· For instance, if DRX is not configured, whenever the PDCCH indicates a new transmission, the MTC device (re)starts this MAC timer. After expiry of this timer, MAC notifies RRC to implicitly release the RRC connection in the MTC device. Details are FFS.
· If the network cannot estimate lifetime of the RRC connection for the MTC device, option 2c seems to be preferred.

· Option 2d: Connection release after the last transmission

· A MTC device releases a RRC connection after transmitting/receiving the last PDU or the last message.

· For instance, in case of a UE originating call, upon reception of ACK to the last PDU that a MTC device sent, RLC or MAC notifies RRC to implicitly release the RRC connection in the MTC device. Details are FFS.
· If a MTC device establishes a RRC connection only for transmission of one report e.g, smart meter’s report, it seems to be preferred that the MTC device implicitly releases the RRC connection after completing transmission of the report.
The second set of the options have the following advantages and drawbacks:

· Pros

· DL messages are not transmitted to explicitly release the RRC connections i.e. radio resources are not consumed during release of RRC connections
· Assignment of Group RNTI is not needed compared to the first set of the options.

· Cons

· It is a new mechanism in UTRAN as well as E-UTRAN.
Conclusion

In conclusion, we propose to specify one of the following options for MTC.

· Option 1: Group Release of RRC Connections

· Option 2: Implicit Release of RRC Connections 

We think that both options are feasible. If SA specifies the MTC identifier addressing the MTC group, the first set of the options (option 1) could be easily specified at least for UTRAN because it is the existing signalling in UTRAN. The second set of the options (option 2) seems to be also attractive because it simply avoids a large number of messages for RRC connection releases with little effort in the network side.
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