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Options for logical channels for RRC and MAC control messages 
1 Introduction

1. 
1. 
2. 
3. 


In this contribution we propose different options for transmitting RRC and MAC control messages in GERAN.

In UMTS, four Radio Bearers (signaling RBs) per MS are reserved for control messages; two for unacknowledged mode and two for acknowledged mode. The signaling RBs are treated in the same way as the RBs used for user data. In (E)GPRS, the RLC/MAC control messages are sent on PCCCH (or CCCH) or in “stealing mode” on PACCH.

In [4], it is proposed to define 4 signaling RB used for new RRC procedures. The RRC messages are sent over PDTCH and FACCH. 04.18 control messages are sent on PACCH and FACCH and 04.60 messages are sent over PACCH.

2 Control signaling 

2.1 RLC/MAC control messages

Existing RLC/MAC control messages specified in 04.60 will be sent on PCCCH (or CCCH), PTCCH and PACCH according to 04.60. 

2.2 RRC messages

2.2.1 New RRC messages inherited from 25.331

New RRC messages inherited from 25.331 such as RB management, Transport channel reconfigure, Physical channel reconfigure, RRC connection management, G-RNTI re-allocation, Cell update, GRA update are suggested to be carried on signaling RB.

The signaling RB may be transmitted on the control channels used for existing RR messages (i.e. CCCH, SDCCH, FACCH, SACCH) and on a new defined PACCH-like channel, PACCH’. The PACCH’ is associated with an MS instead of a TBF. The PACCH’ will use the RLC or LAPDm protocol and the channel will carry RRC messages. (For the time being, there is no ciphering defined for LAPDm, so that has to be solved if LAPDm will be used as re-transmission protocol.) PACCH’ may be differentiated from PACCH by using the free combination 11 in the field payload type in the RLC/MAC block header. The PACCH’ may then make it possible to transfer large messages and have the messages re-transmitted. Some of the RRC messages contain a lot of information and may not fit into one or two blocks, so it may therefore be advantageous to define such a new channel. 
If there is no on-going data transfer, a PDTCH has to be setup. That would require extensive signaling even if it is possible to use a one phase, or a fast access to establish an uplink TBF. One way to reduce the signaling is to keep the TBFs for a longer time, i.e. the TBFs may not be released when the buffer is empty. The TBF may instead be released upon explicit signaling and/or a timer-controlled release could be introduced. This solution may be used when a longer sequence of RRC messages is expected to be transmitted e.g. at RRC connection and RB establishment. 

2.2.2 RR messages specified in 04.18

Existing RR messages specified in 04.18 that also will be used in GERAN (Iu mode) may be sent on CCCH, SDCCH, FACCH and SACCH according to 04.18. PACCH’ may also be used if shared resources already are allocated, e.g. in order to avoid stealing speech frames.

3 Proposed solution

We propose a solution where it is possible to transmit RLC/MAC control messages specified in 04.60 messages on PCCCH, PACCH, PTCCH or CCCH according to the specification. For new RRC messages inherited from 25.331, we propose to use a new defined PACCH, PACCH’ and FACCH, SDCCH, CCCH or SACCH depending on the size and type of the message. Existing RR messages from 04.18 may be transmitted on SACCH, CCCH, SDCCH and FACCH as specified. However, 04.18 messages may also be sent on PACCH’, if shared resources already are allocated.

Control message
Logical Channels

RLC/MAC control messages specified in 04.60
PCCCH, PACCH, CCCH, PTCCH

RR messages specified in 04.18
CCCH, SACCH, SDCCH, FACCH, PACCH’ (1)

New RRC messages inherited from 25.331
PACCH’(1), FACCH, SDCCH, SACCH, CCCH

(1) See section 2.2.1

4 References

1. 3G TS 25.331, “RRC Protocol Specification  (Release 1999)”

2. General Packet Radio Service (GPRS); Mobile Station (MS) - Base Station System (BSS) interface Radio Link Control/ Medium Access Control (RLC/MAC) protocol (3GPP TSG 04.60, Release 1999)
3. Mobile  radio interface layer 3 specification, Radio Resource Control Protocol (GSM 04.18 ver 9.0.0)

4.  “Control Channel and Radio Bearers for GERAN signaling”, TSGG#02(00)0712 Lucent

