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Proposed description of RRC modes/states

1. Introduction

This contribution proposes a description of RRC modes/states and the implications for RRC and MAC split functionalities.

2. Summary of the proposal

The proposal is based on the following key principles:

· RRC is responsible for the radio mobility (handovers and cell re-selection)

· RRC has 4 states: CELL_dedicated, CELL_shared, CELL_PCH and GRA_PCH; these states map onto the 4 UTRAN RRC states.
· RRC is responsible for the Radio Bearer allocation (including RB Id), as well as the Signaling Radio Bearer allocation
· RRC is responsible for the radio resource allocation i.e. allocation of dedicated and shared resources to the MS
· MAC does not allocate radio resources, whether dedicated or shared

· MAC is responsible for the TBF establishment and management; MAC manages Correspondence between RB Id and TBF.
· Radio Bearer multiplexing on physical resources is based on MAC multiplexing only (and possibly on PDCP)
· RRC signaling radio Bearers are based on TBF i.e. they have a temporary lifetime

Adhering to these principles, most RRC procedures are inherited from UTRAN RRC.

Regarding Information Elements in the RRC messages, they have to be redefined for GERAN RRC vs UTRAN RRC mainly for the following reasons:

· Physical layer and RLC/MAC specific parameters

· Optimization of the message encoding so as to have smaller messages

3. RRC state machine

The following diagram illustrates the GERAN RRC state machine with 4 RRC states in RRC connected mode:
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The characteristics of the states are the following:

CELL_dedicated:

· The MS has been allocated at least a dedicated channel.

· The MS may have been allocated a TBF on shared resources (in this case, necessary broadcast data would need to be sent on the dedicated channel). Need for this case in rel 4 is subject to a more complete analysis of the consequences.
· TBFs are allocated/released based on 04.60.

· The mobility of the MS is managed by RRC in the network.

· On a dedicated resource, there is no need to implicitly address the MS.

· 
CELL_shared:

· The MS has not been allocated a dedicated channel.

· The MS has been allocated at least one TBF on shared resources

· The mobility of the MS is managed by RRC in the network or RRC in the MS (cell re-selection), or both (similar to GPRS principles)

· On this shared resource, there is a need to implicitly address the MS.

· TBFs are allocated/released based on 04.60.

CELL_PCH:

· The MS has neither been allocated a dedicated channel nor a TBF on shared resources

· The mobility of the MS is managed by RRC in the MS (cell re-selection)

· The MS performs a cell update procedure at every cell change

· The MS camps on a paging channel, and monitors the broadcast channel

GRA_PCH:

· The MS has neither been allocated a dedicated channel nor a TBF on shared resources

· The mobility of the MS is managed by RRC in the MS (cell re-selection)

· The MS has been allocated a GRA when transiting to GRA_PCH

· The MS performs a cell update procedure when changing the GRA it has been allocated, when it is paged and when it moves to CELL_shared state
· The MS camps on a paging channel, and monitors the broadcast channel

The RRC procedures are those in section 8.3 of 25.331 “RRC connection mobility procedures”.

4. Radio Bearer management

An important aspect to resolve is the relationship between the RRC functions and MAC functions, specifically, the management of multiple TBFs and the mapping onto SRBs and RBs.

4.1 Management of multiple TBF

Keeping the establishment and management of the TBFs in the MAC has a number of advantages:

· Standard exists and has been optimized

· Sharing of resources between r4 MS and pre-r4 MS is simple

In order to manage multiple RBs to the same MS, multiple MAC entities, each managing its TBF, is proposed.

Still, there is a need to manage uniquely the MS capability (multi-slot but also mutli-TBF capability), and it is proposed that this is a function of the RRC protocol, which is a restriction of usage on MAC functions in current 04.60.





· 
· 
· 
So the following is proposed:

· RRC allocates radio resource to MS i.e. dedicated and/or shared resources

· RRC informs MAC of the allocation and MS capability

· MAC allocates TBF on these resources, each TBF having its own MAC protocol entity
4.2 Mapping of RBs on TBFs

Mainly there are two issues:

· Which TBF is carrying the SRBs (i.e., Signaling Radio Bearers) associated with RRC (i.e., SRB mapping information)

· Which TBF is carrying a given RB (i.e., Radio Bearer) associated with PDCP (i.e., RB mapping information)


In order to align on current 04.60 principles, it is proposed the following:

· RRC allocates RB Identities, including Signalling RBs

· RRC assigns a priority to these RBs, and provides that priority to MAC, as well as scheduling information

· Mapping of RB Id on TBFs is perfomed by MAC, at TBF establishment
· Signaling Radio Bearers follow the same principles i.e. they are established and may be released after usage.
4.3 Multiplexing

It is proposed that multiplexing be performed in the following layers as is defined for UTRAN, and also in line with simple additions on current specifications:

· L1

· MAC

· PDCP (if defined in 25.323; not under study for r4)

4.3 MS Classmark

The radio interface has to align the management of the MS Classmark on the Iu interface support.

It is necessary to move the management of the Classmark (MS Capability) in RRC, and re-use for this the procedures defined in RRC.

The MS capability is proposed to be given by the RRC protocol to MAC so that MAC TBF management takes into account MS capabilities when managing TBFs on radio resources. Still, management of muti-slot capability and Radio capability (e.g. multi-band) should reside in RRC so as to be centralized.
5. Radio Mobility Management

RRC procedures and state transitions should be inherited from 25.331.
It is also proposed to support the same radio mobility procedures with UTRAN, as is described in [1].
6. Conclusion

This contribution has proposed RRC states based on UTRAN and shown corresponding the MAC functions.

· 4 states RRC based on UTRAN 4 states

· RRC allocates radio resource to MS i.e. dedicated and/or shared resources

· RRC informs MAC of the allocation and MS capability

· RRC assigns a priority to these RBs, and provides that priority to MAC, as well as scheduling information

· MAC allocates TBF on these resources, each TBF having its own MAC protocol entity, RRC allocates RB Identities, including Signaling RBs

· Mapping of RB Id on TBFs is performed by MAC, at TBF establishment

· Signalling Radio Bearers follow the same principles i.e. they are established and may be released after usage

This proposal maximizes re-use of RRC protocol from 25.331, and has extremely limited impacts on RLC/MAC specifications in 04.60.
It is proposed that this proposal is accepted for GERAN.
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