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Introduction

The repetition period of the different system information blocks on the BCCH has a significant impact on the cell selection and reselection performance in idle mode and in connected mode. It is therefore necessary to specify the scheduling of the information blocks when defining the scenarios for the performance requirements. In [3] it was shown that it is not possible to repeat the information blocks that are required for idle mode operation more frequently than every 160 ms, even if the schedule of the information blocks is optimised for idle mode operation. However, this cannot be seen as a typical way of scheduling the broadcast information. Furthermore, the size of the information blocks was assumed to be so small that they fit into one TTI without segmentation. In this document a realistic SIB scheduling scenario is discussed. The document also proposes a value for the minumum repetition rate of all relevant system information blocks.

Other important item, which affects cell reselection performance, is the length of DRX cycle. This is also discussed in the document.

Assumptions

In order to estimate the time that is needed to acquire the information from the BCCH in a realistic environment it is necessary to estimate the size of the different information blocks. The following table summarises the assumed sizes (numbers in brackets indicate optional information blocks):

SIB
RRC protocol state
Description
Size [TTI]

1
Idle Mode
Contains NAS system information and timers and counters for idle mode
1

2
Connected Mode
Contains URA identity and information for periodic cell and URA update. Includes also the UE timers and counters for connected mode
1

3
Idle Mode
Contains parameters for cell selection and reselection in idle mode
1

4
Connected Mode
Contains parameters for cell selection and reselection in connected mode
(1)

5
Idle Mode
Contains configuration parameters for the common physical channels
3

6
Connected Mode
Contains configuration parameters for the common and shared physical channels used in connected mode
(3)

7
Idle Mode, Connected Mode
Contains fast changing parameters (UL-Interference and dynamic persistence level)
0.5

8
Connected Mode

(FDD only)
Contains static CPCH information
1.5

9
Conn. Mode

(FDD only)
Contains CPCH information
0.5

10
CELL_DCH

(FDD only)
DRAC procedure (Transmitted on FACH)
-

11
Idle Mode
Contains neighbour cell list and measurement control information for idle mode
1-10

12
Connected Mode
Contains neighbour cell list and measurement control information for connected mode
(1-10)

13
Idle Mode, Connected Mode
Contains ANSI-41 information
1

13-1
Idle Mode, Connected Mode
Contains ANSI-41 RAND info
0.5

13-2
Idle Mode, Connected Mode
Contains ANSI-41 user zone ID
0.5

13-3
Idle Mode, Connected Mode
Contains ANSI-41 private neighbour list
0.5

13-4
Idle Mode, Connected Mode
Contains ANSI-41 service redirect information
0.5

14
Idle Mode, Connected Mode

(TDD only)
Contains information for UL outer loop power control
-

15
Idle Mode, Connected Mode
Information for LCS support
1

16
Idle Mode, Connected Mode
Preconfiguration for HO to UTRAN
3

System information block 5 contains configuration information for the common channels, e.g. information that is needed for paging reception. In order to be able to calculate the paging occasions fast after cell reselection it is beneficial to transmit SIB 5 with a short repetition period. 

System information block 7 contains frequently changing parameters that are needed before uplink transmission on RACH. SIB 7 is not updated by using the value tag of the master information block, it must be read from the BCCH immediately before the parameters are used and should therefore be transmitted with a short repetition period. 

The size of system information block 11 depends strongly on the number of neighbouring cells and the amount of measurement control information that is included. When we assume a scenario where only one cell (the serving cell) is present and no other measurement control information is included then the information block will fit into one TTI without segmentation. In an environment with 32 neighbouring cells (e.g. 12 intra-frequency, 12 inter-frequency and 8 GSM neighbours) SIB 11 will require 10 TTIs. The same applies for SIB 12 that contains neighbour information used in connected mode.

Discussion

When we consider that the master information block is transmitted with a repetition period of 80 ms, i.e. every 4th TTI, and assume that the MIB is small enough to fit into one TTI, then 25% of the total broadcast capacity is already used by the master block. The remaining 75% correspond to 12 free TTIs within a period of 320 ms, 24 free TTIs within 640 ms and 48 free TTIs within 1280 ms. These free TTIs are available to transfer the actual system information blocks.

Taking only the mandatory information blocks into account and assuming a size of only one TTI for SIB 11 then the total number of TTIs needed is 16. This would imply the use of a repetition period of 640 ms where 24 TTIs are available. However, such a 'minimum scenario' cannot be seen as a typical schedule of the broadcast information. In practice the amount of data will be higher:

Optional system information blocks (SIB 4, 6 and 12) might be used to provide different configurations for UEs in idle and connected mode

A typical environment will contain several intra- and inter-frequency neighbouring cells as well as GSM cells. This leads to more measurement control information and thus to an increased size of the blocks 11 and 12

As stated above it is beneficial to repeat some of the information blocks more frequently to increase the system performance. These blocks then naturally occupy more broadcast capacity

The concatenation of information blocks cannot always be done in a optimal way due to restrictions in the specification (e.g. it is not possible to transmit the last segment of one block together with the first segment of another block within one TTI). This might lead to an inefficient use of the broadcast capacity

When we consider such a realistic scenario where also the optional blocks are used and 32 neighbours are included in the neighbour list then the number of required TTIs will be around 40, leading to a repetition period of 1280 ms. The remaining TTIs can then be used to repeat fast changing SIBs with a shorter repetition period. 

Conclusion

The repetition period of most system information blocks transmitted on the BCCH in an realistic environment will not be shorter than 1280 ms. Only few information blocks that contain very fast changing parameters might be transmitted with a shorter repetition period. 

Taking into account that during cell selection it is necessary to read the system information broadcasted in two different cells (once from the cell that was found first to obtain the neighbour list and once from the cell that is finally chosen to get the parameters for uplink access etc.) then it is easy to see that in the worst case 2.56 seconds are needed already for broadcast reception. This 2.56 seconds is rather large part of cell reselection delay in order of 5 seconds.  So the repetition rate should be taken into account when defining the performance requirements for cell selection and reselection.  Before deciding any figures for cell reselection delays we should also define DRX cycle  . In order to have cell reselection delay in order of 5 s the DRX cycle cannot be more than 640 ms. This is not necessary a realistic figure and it can be modified if cell reselection delay is also modified accordingly.

The CR, where the minimum repetition rate of relevant system information blocks are proposed, is enclosed. In the same CR also a text for the DRX cycle is also proposed.
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Idle Mode Tasks

4.1
Introduction

.Cell selection and cell reselection delays are applicable when the repetition period of all relevant system information blocks is not more than  1280 ms and the length of DRX cycle is not longer than 640 ms.
4.2
RF Cell Selection Scenario

NOTE:
Some performance requirements in agreed scenarios are added into this subclause. More scenarios will be added later.
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