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E-UTRAN system information introduction in GERAN 
1. Introduction 
In GERAN A/Gb mode the network broadcasts GERAN / UTRAN system information on the common control channels. In this paper an overview of the existing broadcast of system information is given. 

A mechanism for introduction of E-UTRAN system information in broadcast in the GERAN A/Gb mode is proposed. The actual system information to be broadcast is out of the scope of this paper. 
It must be noted that this paper was presented in GERAN / E-UTRAN workshop in September 2007 [GR-070009].

2. Background 
Depending on the mode used in GERAN the system information is broadcast by means of SI (System Information) or PSI (Packet System Information) messages in the broadcast control channel (BCCH), packet broadcast control channel (PBCCH) as well as packet associated control channel (PACCH). 
In packet idle and packet transfer mode the MS monitors the BCCH or the PBCCH (if present in the cell) as per rules defined in 3GPP TS 44.060. In case PBCCH is present in the cell, the PBCCH contains the parameters sent on the BCCH to allow the establishment of a circuit switched connection from the BCCH without first having to receive the SI from BCCH. This enables the MS in GPRS attached mode to monitor the PBCCH only. The availability of the PBCCH in the cell is indicated on the BCCH. In case where no PBCCH is present it is the BCCH that will be used to broadcast information also for PS operation. 
If a mobile station is unable to receive the system information sent on BCCH or PBCCH, i.e. if it is busy in packet transfer mode state for a certain time (15seconds) then it may acquire the missing system information from the network by means of the PACKET (P)SI STATUS procedure (mandatory feature for the MS starting from Rel-4) . A network supporting these procedures may send the PSI and SI messages on PACCH. 
The requirements for the monitoring of system information are specified in 3GPP TS 44.060, respectively 3GPP TS44.018. 
The broadcast capacity in GERAN in particular on the BCCH(ext) is fairly limited, but the usage of the PACKET (P)SI STATUS mechanism enables overcoming these limitations. In case of interworking with E-UTRAN the limitations in the broadcast capacity should be taken into account. Consequently this imposes difficulties in straightforward introduction of the broadcast of E-UTRAN system information in GERAN.

2.1 UTRAN System Information Broadcast in GERAN A/Gb mode 

In TS44.060, TS44.018 there are different PSI and SI messages defined. Certain types of these messages are sent on PBCCH and BCCH in a multiple number of instances. If such a PSI or SI message type is sent on (P)BCCH, the mobile station needs to acquire a “consistent set” of that type of PSI or SI message. In some cases, more than one type of PSI messages may be joined into one consistent set. The consistent sets of system information messages can be found in TS44.060 (Table 5.5.2.1.4.1). 

The sets of messages carrying the UTRAN system information in GERAN are:
1. System information type 2quater (SI2quater)
2. Packet System Information Type 3 quater (PSI3quater)
3. System information type 2ter (SI2ter)
4. Packet System Information 15 (PSI15)
SI2quater message is sent optionally on the BCCH by the network to all mobile stations in a cell. It provides additional measurement and reporting parameters and/or UTRAN neighbour cells. It contains 3G Neighbour Cell and 3G MEASUREMENT parameter descriptions. 
PSI3quater is sent on the PBCCH or PACCH giving information on 3G Neighbour Cells and additional measurement and reporting parameters. 
PSI15 may be sent by the network on the PACCH to provide a list of the UTRAN frequencies used by the network. As specified in TS44.060, TS25.403 these frequencies may be used in the cell selection procedure. 
SI2ter is sent optionally on the BCCH and may provide information on UTRAN frequencies and 3G Measurement Parameters. The information received in this message is only used for cell reselection in idle mode.

The scheduling of the SI2quater, PSI3quater, SI2n and in SI2ter on (P)BCCH is done according to the special requirements defined in 3GPP TS45.002. They are sent if needed, as determined by the system operator. 

In addition, the UTRAN system information in GERAN  is send also as part of the following messages:

1. MEASUREMENT INFORMATION 
2. PACKET MEASUREMENT ORDER (PMO) 
3. PACKET CELL CHANGE ORDER (PCCO)
The MEASUREMENT INFORMATION is sent on the SACCH by the network to the mobile station. It may contain a combination of information for e.g. BSICs, Report priority, 3G Neighbour Cell Description, Measurement parameters or 3G Measurement parameters.

The PMO is sent on the PCCCH or PACCH by the network to a mobile station to inform on the additional measurement reporting and network controlled cell reselection including the 3G Neighbour Cell Description and 3G additional measurement parameters.

The PCCO is sent on the PCCCH or PACCH by the network to the mobile station to command the mobile station to leave the current cell and change to a new cell. In case of a multi-RAT mobile station the new cell may be a 3G Cell in which case this message contains the 3G neighbor cell description.

3. E-UTRAN system Information Broadcast in GERAN 

The broadcast of E-UTRAN system information in GERAN A/Gb mode will follow preferably the same principles and utilizing the same mechanisms as for the UTRAN information.

Following the UTRAN broadcast system information, the E-UTRAN system information will be broadcast on BCCH, PBCCH and PACCH. The candidate system information messages for the introduction of E-UTRAN broadcast system information are: SI2quater, PSI3quater and PSI15.  SI2ter has limited capacity already and therefore introduction of E-UTRAN broadcast information in this message would be very inefficient. In case of BCCH the E-UTRAN system information can be introduced in the SI2quater message in the same manner as UTRAN system information i.e.3G neighbor cell list. This message can contain up to 16 instances and as such there is capacity available for this introduction. In case of PBCCH, PSI3quater could be used to introduce the E-UTRAN system information. This message similarly as SI2quater can also have up to 16 instances and it contains currently the UTRAN neighbor cells.

The E-UTRAN frequency list could be introduced in the PSI15 message. However as this message is used to support preconfigurations, it may be beneficial only if the same mechanism would be specified for E-UTRAN same as for UTRAN. This message may contain only up to 8 instances and such there may be capacity limitations when introducing the E-UTRAN frequency list. 
Another candidate message that could be used would for the introduction of the E-UTRAN broadcast info is the SI2n. This message is sent optionally on the BCCH and/or PACCH by the network to all mobile stations within the cell giving the parameters affecting cell reselection for the neighbouring cells. Seen that  SI2n  can be broadcast both on the BCCH and PACCH or only on PACCH upon MS request as part of PACKET SI STATUS procedure it  could be a good candidate for the introduction of the E-UTRAN system information. However, this message has the disadvantage that the MS will be missing the E-UTRAN information when operating in (packet) idle mode (and not engaging in any PS traffic in the cell) if the provision of the SI2n messages is only supported on the PACCH by the network.
For the dedicated mode the MEASUREMENT INFORMATION could be used to introduce the E-UTRAN system information. This message may contain up to 16 instances and still has capacity left. In a similar way as the UTRAN system information, the E-UTRAN parameters can be introduced in the PMO and PCCO message in dual transfer mode.  
4. Conclusions 

The E-UTRAN broadcast information in GERAN should follow the same principles as the UTRAN broadcast information provided that there are no broadcast capacity limitations. Based on the reasoning given in Section 3 above it is suggested that the E-UTRAN broadcast information in GERAN is introduced in the following messages:

1. System information type 2quater (SI2quater)
2. Packet System Information Type 3 quater (PSI3quater)
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