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RRC Connection Establishment

1 Introduction

In UTRAN, the RRC Connection Request (Tr-RLC) and RRC Connection Setup (UM-RLC) messages are sent using signaling RB0 over CCCH. In GERAN, these messages need to be transmitted over packet channels (PCCCH/PACCH/PDTCH), which may require a signaling radio bearer to be setup by GERAN before GERAN knows the mobiles real identity.  Alternatively, new RLC/MAC control messages may be defined to set up the RRC connection on behalf of the RRC layer.  

This contribution presents two options for the RRC Connection establishment and indicates when signaling radio bearers may be setup at GERAN for the mobile. 

2 Two Options for RRC Connection Establishment

2.1 Option 1: Using SRB on PDTCH

In order to send the RRC connection establishment messages using signaling radio bearer over PDTCH, a TBF needs to be established for the respective signaling radio bearer. This requires the signaling radio bearer being setup at GERAN without prior knowledge of the mobile’s real identity, since GERAN has no knowledge of the mobile before the RRC connection is established 

One possible solution is to introduce a random G-RNTI. Generated by the mobile, a random G-RNTI serves two purposes: 1) for contention resolution, and 2) temporarily identifies the mobile in GERAN and allows GERAN to setup a signaling radio bearer until the mobile’s real identity (e.g. IMSI/P-TMSI) is made known to the GERAN. Once implicitly setup, the signaling radio bearer can be used to transmit RRC messages. This scheme is illustrated in Figure 1.

2.2 Option 2: Defining new RLC/MAC control messages

As currently defined, PCCCH and PACCH are RLC/MAC native control channels and are used to carry RLC/MAC control messages.  The second option is to define new RLC/MAC control messages to setup RRC Connection over PACCH without using signaling radio bearers.  The implications of this approach include following: 1) new RLC/MAC control messages and procedures need to be defined, 2) new primitives need to be defined between RRC and RLC/MAC, and 3) if the new RLC/MAC control messages do not fit into one control block, then segmentation of uplink control block is required.   

After RRC connection is setup and MS is assigned a G-RNTI, signaling radio bearers may be setup implicitly. Figure 2 shows an example of possible sequence diagrams for RRC Connection establishment for option 2.

3 Recommendation

Adapt one of the options for RRC Connection establishment.
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Figure 1. RRC Connection establishment using option 1.
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 Figure 2. RRC Connection establishment using option 2.
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