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1. Introduction
In this contribution we propose a set of states for the E-MAC protocol
2. Discussion

In all 3GPP releases up to and including R6, the UE states (Idle mode, Cell-DCH, Cell-FACH, Cell-PCH and URA-PCH) are all controlled by RRC and require RRC signalling to transition from one to another. This concept is appropriate for CS type of services where the resources need to be dedicated permanently.
With the convergence of services to the packet switched domain and the constant reduction of the TTI however, it becomes natural to consider any data stream as bursty traffic. If the burstiness of the traffic is predictable (in the case of VoIP a new packet should be expected on average every 20ms) or if inactivity in the data stream has been observed (in the case of reading time during Web Browsing sessions) it makes sense for the UE to take advantage of the discontinuity and allow to DTX and/or DRX to save battery life and increase UL as well as DL capacity.
In order to synchronize the DTX and DRX procedures between the UE and the E-Node B, we propose to define E-MAC states as shown in section 2.1 which represent different levels of inactivity.

A UE which has been inactive for some time should however be able to be re-activated very fast so that the user experience is not disrupted. For this reason we propose that E-MAC state transitions are handled in the E-Node B directly through MAC or physical layer signalling as described in section 2.2. 
2.1. E-MAC States
We propose to define 3 E-MAC states as illustrated in Figure 1 and described below.
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Figure 1: Proposed E-MAC states and transitions
E-MAC Active
In E-MAC Active the UE cannot perform any DTX or DRX, it has to monitor the DL and UL control channels because it can be scheduled on the DL or given an UL grant at any time.

E-MAC Periodic

In E-MAC Periodic the UE applies a periodic DTX/DRX scheme negotiated at call setup through E-RRC signalling. The DTX and DRX periods need to be configured as well as the channels to which it applies. This scheme would be mostly relevant for fixed low data rate traffic such as VoIP or radio broadcasts. In the case of un-predictable bursty traffic such as web browsing we envision a scheme where the periodicity of the DTX/DRX increases until the E-MAC finally transitions to E-MAC Inactive.
E-MAC Inactive
In E-MAC Inactive the UE applies an increased DTX/DRX scheme which can be seen as a keep-alive mechanism where the UE is loosely tracked. The main difference between E-MAC periodic and E-MAC Inactive is that in E-MAC inactive the UE will not be able to receive or transmit user plane data. It would need to be brought back to E-MAC active before the data transmission can resume.
2.2. E-MAC State Transitions
In this section we describe the allowed transitions between all E-MAC states. In some cases the transition mechanisms are described however in most cases the exact transition mechanism is FFS.
Start
We propose that at call setup, E-MAC always start in E-MAC Active. Indeed, any call setup requires some signalling to be exchanged fast so that the user data can start flowing as soon as possible.

E-MAC Active to E-MAC Periodic

Once the call is setup and contexts are established both the UE and the E-Node B can start applying the periodic scheme as agreed at call setup if any. Both entities can then implicitly transition to the E-MAC Periodic state. In case the service is not periodic (Web Browsing for example) the transition to E-MAC periodic can be triggered after an UL and DL inactivity timer expires.
E-MAC Active to E-MAC Inactive

This transition could be needed if the E-Node B decides the user has to be put on hold for some time to resolve a burst of activity or interference. In this case we expect that an explicit MAC signalling would be exchanged between the E-Node B and the UE.
E-MAC Periodic to E-MAC Active

Bringing back the E-MAC from Periodic to Active can be made explicit by the use of a special transmission format during one the active slots (i.e. a slot which is no DTX’ed nor DRX’ed).
E-MAC Periodic to E-MAC Inactive

This transition is envisaged for E-MAC entities which are essentially inactive. It can be triggered by another inactivity timer.
E-MAC Inactive to E-MAC Active

Bringing back a UE from Inactive will require a wakeup mechanism, i.e. some sort of MAC level paging (if the E-Node B detects DL activity) followed by an access procedure or only the access procedure if the UE detects UL activity. Since the call was already setup (the call was authenticated and the traffic potentially encrypted) the access procedure should be prioritized compared to a new call setup.
3. Conclusions
We propose to define E-MAC states based on predicted or observed activity levels as well as L2 or L1 based transition mechanisms to ensure a real “always-on” experience for the user.
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