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1. Introduction
There have been several papers and discussion for the different e-RRC states for LTE. Within the LTE_Active state, there was a general understanding that there could be 2 e-MAC substates. The first e-MAC substate, MAC_Active, is where UEs can freely transmit and/or receive data to/from the network. The second e-MAC substate, MAC_Dormant, is a power-saving state in which UEs operate with reduced power.
In this contribution, the characteristics of the power-saving e-MAC substate and also the mobility implications are explored further.
2. MAC_Dormant Characteristics
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Figure 1: LTE states

In general, a power-saving e-MAC dormant state may have the following features:
· Typically, the power-saving mechanism involves discontinuous reception of the DL shared control channel where the scheduling and other related information is sent by the e-Node B. The duration of this DRX cycle could be configurable and signalled during call setup, or could be a pre-defined value if savings on signalling is required.
· Transition to this dormant state can generally be triggered after a period of no activity on both the downlink and the uplink. To reduce signalling, transition to this dormant state may not require explicit signalling if an inactivity timer is used and DRX cycle information was already known by UE.
· For longer DRX cycle duration, synchronisation will be lost and UE will need to re-synchronise upon transition from the dormant state to the active state. This may incur additional delay for transitioning to the active state.
· Transition in and out of the dormant state should be controlled by e-MAC. This is so that e-RRC signalling is not required for MAC state transition. Furthermore, this ensures that e-RRC does not need to be aware of the e-MAC substates
· Transition from dormant to active state can be triggered by arrival of data to be transmitted.

· On the uplink, UE transmits a grant/resource request message to e-Node B. This can be an implicit e-MAC signalling for “Transition to Active Request”.
· On the downlink, e-Node B must wait for next time the UE listens to the DL shared control channel, which depends on the UE’s DRX cycle. E-Node B then sends DL scheduling information for the UE on the shared control channel. This can be an implicit e-MAC signalling for “Transition to Active Command”.
3. MAC_Dormant Mobility

When the UE is in the MAC_Dormant state and moves between different cells, there is a requirement to determine the mobility characteristics. Among the possible options are:

Option 1. UE-based cell update where UE notifies the network of its location every time it moves to a different cell
· UE notifies new cell with an update message when it has entered the new cell coverage area. This could be done via the contention channel
· The update message could include the UE cell-specific ID of the old cell and the old e-Node B ID

· UE context transfer to new e-Node is initiated by new e-Node B in the case of inter-site mobility

· New e-Node B can assign a new cell-specific ID to the UE once the UE context has been successfully transferred
· In the case of downlink data transfer, the new e-Node B can request the UE to transition to the active state directly. Similarly, on the uplink, the UE can send a grant/resource request message directly to the new e-Node B to request transition to the active state.
Option 2. UE-based cell update where UE notifies the network of its location when it moves to a different set of cells
· A set of cells e.g. “sub-tracking” area is needed so that UE will not need to update its location to a new e-Node B every time it enters a new cell

· The update message could be sent in a similar fashion to Option 1

· UE context transfer to new e-Node is initiated by new e-Node B when the UE performs a “sub-tracking” area update
· In the case of downlink data transfer and the UE’s location is only known within a “sub-tracking” area, a function similar to paging will be required in order to notify the UE to transition to the active state.

· Transition from dormant to active state is slower compared with Option 1. This is because the UE context may need to be transferred from the old e-Node B to the new e-Node B before any data transfer can begin.
Option 3. Network-based cell update where e-Node B directs UE to new cell

· When UE detects a suitable new cell, UE can move to active state to notify the current e-Node B of its measurement of the new cell strength. Alternatively, UE can remain in the dormant state and send the measurement report. In this case, UE can move to the active state when the UE receives notification from e-Node B to handover to the new cell.
· E-Node B signals to UE to handover to the new cell. This can be the same mechanism used by active state UEs.
· UE can move back to dormant state once it has received confirmation it has successfully moved to the new cell e.g. by the receipt of a new cell-specific ID from the new cell
· Only one procedure is required for handover to a new cell which can be used by both dormant and active UEs

· UE context transfer to new e-Node is initiated by current e-Node B
From the perspective of simplicity, Options 1 and 3 are the simplest out of the three to implement and do not require much additional functionality. Option 2 would require implementation of a “sub-tracking” area and also a type of paging function, which makes it very similar to the URA_PCH state. Option 3 would be the simplest as the active state handover function could be reused. Option 1, on the other hand, would require an additional handover mechanism and signalling for UEs in the e-MAC Dormant state. This implies that e-RRC will be aware of the e-MAC state.
4. Conclusion

The characteristics of the MAC_Dormant state and the options for the mobility case was presented for discussion in RAN2. 
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