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GERAN RRC State Transition Scenarios

1  Introduction

In this contribution, message sequence diagrams between the RRC layer in the MS and the RRC layer in GERAN are presented. The information flow is kept at a high level, and concentrates on RRC messages and RRC state transition events. It is a companion contribution to the Lucent RRC States contribution [1].  Inter-layer communication is not the focus in this contribution as it was previously covered in 3GPP TSG GERAN Adhoc#1 in Helsinki [2]. 

2 RRC State Transition Scenarios

The following scenarios depict message sequence flows that occur during RRC state transition.  Intermediate RRC states are not shown.  Only the major states, as described in [1], are shown.

2.1 From RRC Idle State 

Figure 1 shows both a successful and unsuccessful RRC establishment. One option in the Packet Channel Request is to use Short Access without TBF establishments for RRC establishment.  The flow is a modified two-phase access, after which the user is in Cell_Shared in order to send the NAS message.  The RRC connection request includes information elements from Packet Resource Reqeust.

The state transition from Idle to Cell_Dedicated is similar to the flows in Figure 1.  For brevity, it is not shown here.  The main difference is that DPSCH is assigned instead of an SPSCH.
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Figure 1 -  RRC transition from Idle

2.2 Connected States to Idle

Figure 2 shows the information flow when RRC transitions from either Cell_shared or Cell_Dedicated to the Idle state.  The analogous scenario applies for Cell_idle and GRA_Idle to the Idle state.  When in one of these connected states, the RRC release event, shown in Figure 2, triggers the transition to the idle state.
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Figure 2 -  RRC state transition from a connected state to Idle

2.3 Transition from Cell_Shared to Cell Dedicated

The RRC state transition from Cell_shared to Cell_Dedicated occurs when the MS is successfully assigned a dedicated resource (DPSCH).  The transition request is triggered by a network request for a RAB setup.  The initial condition is that the MS is assigned an SPSCH for RBm.  The Network initiates an RB setup for RBn (e.g. for optimized speech).  In option (a) of figure 3, the speech of RBn is carried over a DPSCH, and data of RBm (e.g. SIP) is carried over SPSCH.  In option (b), speech of RBn is carried over a DPSCH, and RBm is re-configured to be carried over the DPSCH.  In either case, the RB setup request for the dedicated channel takes place on the PACCH of the existing shared channel allocated to the MS.
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Figure 3 -  RRC Transition from Cell_Shared to Cell _Dedicated

2.4 Transition from GRA_Idle to GRA_Idle

When in the GRA_idle state, the network may want to establish a radio bearer as shown in Figure 4.   One example is to send MM related information (e.g. registration area update) to the network as shown in (b).  It is also possible, as shown in (a), to establish a radio bearer without allocation of a physical resource.  For (a), it is FFS whether the final RRC state should be Cell_Idle instead of GRA_Idle.
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Figure 4 – GRA_Idle to GRA_idle transition

2.5 GRA_Idle to Cell_Shared

Figure 5 shows a message sequence diagram when transitioning from GRA_Idle to Cell_Shared.  This state change is a consequence of a request to send user data.  Both network initiated and MS initiated transfers are shown.  The RB establishment is included in the 2-phase access.
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Figure 5 – GRA_Idle to Cell_Shared

2.6 GRA_Idle to Cell_Dedicated

Figure 6 shows a direct transition from GRA_Idle to Cell_Dedicated.  Because there is no intermediate transition to Cell_Shared here, a new message, or a new IE in the PCA, is required in order to indicate a dedicated bi-directional DPSCH allocation.
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Figure 6 – GRA_Idle to Cell_Dedicated

2.7 RB Release

Figure 7 shows the release of an RB.  Part (a) shows the release of an RB that is not currently active (no resources allocated to it).  Part (b) depicts an RB assigned to a DPSCH.  Part (b) is also applicable for an SPSCH allocation.  For brevity, Figure 7 depicts a network-initiated trigger.  The MS may also request RB release (not shown).  It is FFS whether the number of messages in Part (a) can be reduced.
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Figure 7 – RB Release

2.8 Cell_Idle to Cell_Shared

Figure 8 shows the transition from Cell_Idle to Cell_Shared initiated by the MS having user data to send.  Both a 2-phase and a 1-phase transition are possible.  In the case of 1-phase, the access can be accomplished via ARI or very small new IE(s) in the PCR message, for example.
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Figure 8 – Cell_Idle to Cell_Shared (Mobile-initiated)

Figure 9 shows the same transition from Cell_Idle to Cell_Shared when initiated by the network having data to send to the MS. The mobile at this point may be in either DRX mode or non-DRX mode.
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Figure 9 – Cell_Idle to Cell_Shared (Network-initiated)

2.9 Cell_Idle to Cell_Dedicated

Figure 10 shows the transition from Cell_idle to Cell_dedicated, initiated by the network.
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Figure 10 – Cell_Idle to Cell_Dedicated (Network-initiated)

It is FFS whether it is possible to reduce the number of messages in this procedure.

2.10 Cell_Idle to GRA_Idle

Figure 11 shows a transition to GRA_Idle from Cell_Idle.  The MS may be in either DRX or non-DRX mode at this point.  Radio Bearers may still exist, although no physical resources are allocated.  In Figure 11, the network is directly ordering the mobile to go to GRA_idle.  No acknowledgment is necessary in this case.  It is FFS whether the “GRA idle” message will be absorbed into an existing RRC message or become a new RRC message.
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Figure 11 – Cell_Idle to GRA_Idle

Note that implicit internal events may also trigger a transition to GRA_Idle.  These include timer expiration and, perhaps, a cell-change count.  They are not shown here.

3 Recommendation

Adopt the Message Sequence Diagrams into Stage 2.
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(a) Network initiated DL TBF establishment for RBm
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(a) Release RBm that is not currently active.
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(a) Successful RRC Establishment.
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(b) Unsuccessful RRC Establishment
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