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Relation of State Transitions and 

MAC Procedures in GERAN Iu Mode

1. Introduction

Due to the different functional split the mobility management (MM) states are not the same in GERAN A/Gb and Iu modes. In the A/Gb mode the MM states for a GPRS subscriber are IDLE, STANDBY and READY. In the Iu mode the MM states for a GPRS subscriber are PMM-DETACHED, PMM-IDLE, and PMM-CONNECTED. As some of the procedures described in 44 and 45 series specifications depend on the MM state it is necessary to introduce Iu mode specific states and terminology into these specifications. In this paper we propose basic principles of these changes. Detailed technical solution is provided in accompanying CRs.

2. Mapping between A/Gb mode and Iu mode states

In MM IDLE state and PMM-DETACHED the mobile station is not registered to the (packet switched) network. Therefore, the network has no information about the mobile station and thus cannot follow the MS location. Decisions, regarding cell selection are made independently by the mobile station.

In the READY state the SGSN follows MS’s location in cell level. After ready timer expiry the MS moves to STANDBY state where the location of the mobile station is followed only on routing area level. In the PMM-CONNECTED state the MS has a PS signaling connection, which consists of the RRC connection between the MS and the BSS and the Iu connection between the BSS and the 3G SGSN. In this state the BSC follows the MS location on cell or GERAN Registration Area (GRA) level while the SGSN knows the BSC, which is serving the MS. 

When the mobile station moves from READY state to STANDBY state there is no information transfer ongoing or expected immediately between the mobile station and the network. For this reason, it is beneficial to stop reporting measurements and allow the mobile station to change cell more easily (lower cell re-selection hysteresis). When the mobile station moves from RRC-Cell_Shared state to RRC-GRA_PCH state or releases the RRC connection the situation is similar and therefore the behavior of the mobile station should be the same. 

In below a mapping table between the A/Gb mode and Iu mode states is presented. This mapping is proposed to be used in cases where RLC/MAC and RR/RRC procedures are connected to MM states. This way specifications where STANDBY and READY states have been referred are made applicable for the Iu mode.

	A/Gb mode MM state
	Iu mode PMM/RRC state

	IDLE
	PMM-DETACHED

	STANDBY
	RRC-Idle mode and RRC-GRA_PCH state

	READY
	RRC-Cell_Shared state


Table 1 Mapping between the MM states in A/Gb mode and PMM/RRC states in the Iu mode

The RRC-Cell_Dedicated state has not been listed in the table. In this state, the mobility is controlled through the handover procedure. Consequently, cell re-selection and MAC measurement reporting are not applicable.

3. Proposed change is 44 and 45 series specifications

It is proposed that where RLC/MAC or RR procedures are tied to MM states the presented mapping is used to make the text applicable in the Iu mode. In particular, where the ready timer expiry triggers a change in the mobile station behavior regarding the measurement reporting or cell reselection the corresponding trigger in the Iu mode is the state transition from RRC-Cell_Shared to RRC_GRA_PCH state or release of RRC connection (MS moves to RRC-Idle mode). This should be reflected in the 44.060, 44.160 and 45.008 specifications. 
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