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Introduction

The BCH transport channel is mapped directly onto the primary CCPCH, which is a fixed low rate physical channel (32kbps). The number of bits available for data in one time-slot is 10 bits which corresponds to 20 octets in one 10ms frame. This limited number of octets has to be taken into account when designing the rules for the scheduling of system information, which has to be at the same time efficient for fast access to information and allow for extensibility to add future information.

Scheduling tree

At the last RAN WG2#4 meeting, the principle was adopted in 25.304 that system information is carried in blocks and there is a master block used to specify what system information blocks are in use in a cell, and how they should be accessed.

If we estimate the size of the scheduling information as :

- 1 octet for the type of system information block

- 1 octet minimum for the repetition rate information,

this would allow to signal only approximately 10 system information blocks in one radio-frame.

If the master block has to carry the scheduling info for all other blocks, then as we add on new system information blocks, the master block will quite soon have to be segmented and transmitted in several radio frames. This is not very efficient, as the UE will have to decode the full master block before it can get the scheduling information for each block. This does not allow to give a priority to some type of BCCH info that needs to be acquired faster than others. Also if the transmission of the master block extends over several radio frames, this means that the repetition period of all the other blocks has to be extended too, which will slow down the scheduling of all blocks.

Therefore we define here the notion of a scheduling tree, which enables a hierarchical classification of the system information, in which the UE can acquire the higher priority information rapidly.

A SIB (System Information Block) is hereafter defined to be the transport block of fixed size (20 octets) carried in one 10 ms radio frame. A SIP (System Information Packet) groups together system information elements of the same nature. The pre-defined SIPs are organised as a tree. Each SIP type has a parent SIP type, except for the master SIP.

Each SIB contains :

- One or more SIPs, and

- The scheduling information for the children SIPs of each of the SIPs. The scheduling of a given SIP type shall be provided in at least all SIBs carrying the parent of this SIP type.

The UE first reads the master SIB, which contains the master SIP and the scheduling information for the children of the master SIP. The UE can then go and read this second generation of SIPs, where it will find the scheduling of the third generation, and so on.

A SIP can be segmented and carried in several SIBs.

The following description in CSN1 gives an example of the structure of a SIB :

<SIB> ::=


<Scheduling information>

<BCCH information> 


  <Ignore : bit** = 0**>}//;

-- reserved for extension

<Scheduling information> ::=


<Number of SIP scheduling data sets>


<SIP scheduling data set>**fn(Number of SIP data sets);

<SIP scheduling data set> ::=


<SIP type>


<Schedule data>


<Refresh data>; // indicates how the information in the SIP is to be updated by UE

<Schedule data> ::=


<Repetition rate>

<Number of segments>;

<BCCH information> ::=


{<Delimited SIP segment>}**; 

<Delimited SIP segment> ::=


<SIP type>

{0 <System Information Packet> | 
-- complete (end derived from structure)

10 <SIP Segment> |


-- end given by end of message

11 
<Length>


-- end given by a length field


{<SIP Segment> & bit(fn(Length))}};

Classification of system information into SIP types

S25.304 lists the following information to be broadcast on the BCH :

· PLMN  identity

· Registration Area  Identity

· LSA IDs. There may be several LSA IDs broadcast, since a cell may belong to several LSAs.

· cell priority (high | low)

· access allowed (standard | barred | operator only | LSA exclusive)

· minimum received level

· maximum UE transmit power

· neighbouring cells with corresponding scrambling code

· ...

These can be grouped into SIPs identified by a certain repetition rate, which may in some cases be in the order of 10 ms, others of 1 s or more etc...

The main tasks of a UE in idle mode are cell re-selection and monitoring its paging channel. In order to perform cell re-selection, UE needs to read neighbour cell information like cell priority, access allowed, and probably also some parameters related to the cell re-selection algorithm. 

The Master SIP should therefore contain information related to cell re-selection in idle mode, which needs to be monitored regularly and accessed rapidly.

The Master SIP can be scheduled at a fixed pre-defined repetition rate to help UE in acquiring the set of information.

Proposal

It is proposed to include the above principles in 25.304.

1. Broadcast information receiving

System Information

The following information are broadcast by UTRAN on the BCH in each cell:

· PLMN  identity

· Registration Area  Identity

· LSA IDs. There may be several LSA IDs broadcast, since a cell may belong to several LSAs.

· cell priority (high | low)

· access allowed (standard | barred | operator only | LSA exclusive)

· minimum received level

· maximum UE transmit power

· neighbouring cells with corresponding scrambling code

· ...

[Note: This list is not exhaustive due to the fact that some information related to L1 aspects may be further needed. Details are FFS.] 

[Editor’s note: The complete list of BCH parameters will be listed in the RRC protocol specification.] 

The system information elements are broadcast in system information blocks. Different system information blocks may have different characteristics, e.g. regarding their repetition rate and the requirements on UEs to update the system information blocks. A master information block is used to specify what system information blocks are in use in a cell, and how they should be accessed. Figure 4 illustrates the relation between the master information block and the system information blocks in a cell.
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Figure 4. The overall structure of system information. 

[Note: TSG-RAN WG2  has agreed the concept in principle]

Scheduling of system information

A SIB (System Information Block) is defined to be the transport block of fixed size (20 octets) carried in one 10 ms radio frame. A SIP (System Information Packet) groups together system information elements of the same nature. The pre-defined SIPs are organised as a tree. Each SIP type has a parent SIP type, except for the master SIP.

Each SIB contains :

- One or more SIPs, and

- The scheduling information for the children SIPs of each of the SIPs. The scheduling of a given SIP type shall be provided in at least all SIBs carrying the parent of this SIP type.

In order to acquire the broadcast sytem information, the UE shall first read the master SIB, which contains the master SIP and the scheduling information for the children of the master SIP. The UE then goes and reads this second generation of SIPs, where it will find the scheduling of the third generation, and so on.

A SIP may be segmented and carried in several SIBs.
The Master SIP is scheduled at a fixed pre-defined repetition.

Classification of system information into SIP types

The Master SIP contains neighbour cell information needed by a UE in order to peform cell re-selection in idle mode.
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