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1. Introduction

This document proposes the RRC and MAC protocol states for E-UTRA.
2. Protocol states
Figure 1 shows the proposed E-UTRA protocol states.
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Figure 1: Proposed protocol states
· It is proposed to have two main states, CONNECTED and IDLE state. And in CONNECTED state there are two sub MAC state , DRX state and ACTIVE state. The characteristics of these states are outlined below.
· CONNECTED:
· In CONNECTED state, at least one dedicated logical connection has been setup. UE can tranfer and/or receive data through allocated shared radio resource by E-UTRA. When UE moves between intra-RAT cells or inter-RAT cells, handover rather than cell reselection is executed to keep logical connection.
· DRX MAC state:

· In this substate UE transfer/receive signalling/data in same cycle. Maximum period is related to resumption delay to ACTIVE state and activities to maintain radio connection e.g. measurement report, power control and handover etc. Minimum period depend on maximum data rate needed in this state.
· ACTIVE MAC state:

· In this substate UE transfer/receive signalling/data continuously.
· IDLE

In IDLE state, no logical connection is setup. And UE is tracked in cell groups scope in which UE will be paged. No UE context is kept in E-UTRA and no radio resource is remained. When UE moves between intra-RAT cells or inter-RAT cells UE autonomously reselect by itself.
3. Discussion

There could be several reason for moving to DRX state. Some service e.g. VoIP may only need discontinuously radio resource, thanks to high spectral efficiency of E-UTRA. Or when a trigger is fulfilled in ACTIVE state ,e.g. within predefined time scope the statistic data rate is under relative threshold, the protocol state will also change to DRX substate. So the key issue is the absolute or relative date rate.
Since some basic physical procedure e.g. radio link adaptation, HARQ etc. always need feedback information. It is impossible for UE to transmit data in uplink continuously when in DRX state. Or it will have to receive and process feedback information continuously. So same working scheme is needed for uplink and downlink.

There could be a lot working scheme for DRX substate. The key issue is how to define the period. Apparently minimum period relate to maximum relative or absolute data rate which the DRX substate need support. The stricter trigger is, the less frequent switch is needed, the longer minimum period is.
As for maximum period ,according to 25.913 the worse total delay in CP for upper layer is about 50 ms + DRX interval. Longer period means more actual CP delay and more buffer is needed for coming data.
In order to maintain the radio connection some information is exchanged even no data is transmitted. For example CQI like information is needed for link adaptation , measurement for handover and/or power control, reference pilot for link quality estimation etc. Apparently longer period result in less frequency of these activities and less robust radio link. Conclusively, there should be an upper limit for the maximum period when factors mentioned above is considered. 
URA_PCH is used in legacy 3G system with central node (RNC). In an E-UTRA architecture without central node URA_PCH maybe is not the best choice. ‘cause UE context will be stored in nodeB. When UE reselect to another cell and want access to E-UTRA, the visited nodeB have to retrieve the UE CONTEXT from anchor nodeB and it takes time! If the additional time can’t compensate more access delay from IDLE to CONNECTED compared with from URA_PCH, IDLE is more attractive because no UE CONTEXT need store in E-UTRA. 
4 Proposal

· Following button is proposed:
· Key issue between DRX and ACTIVE is data rate
· same working scheme is needed for uplink and downlink in DRX substate
· minimum period relate to maximum relative/absolute data rate the DRX substate need support
· maximum period relate to resumption time to ACTIVE state and activities’ frequency to maintain radio connection
· IDLE but not URA_PCH is preferred 
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