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1 Introduction

This contribution describes changes necessary to scheduling of access related system information (SIB7..10).

The contribution proposes  CR to TS 25.331 based on given proposals and discussion.

2 Discussion

The following figure shows the scheduling of access related SIB’s as currently defined in the RRC Protocol Specification. There are 2 problems related to the current scheme. 

· UE’s tune to the BCH asynchronously to the expiry of the information contents of access related SIB’s. Due to this the UE may pick the information from a repeat just preceding the change and may use the expired information almost through a whole update cycle. In the picture 1a, the UE picks up the information at the last repeat before the SIB is updated. Thus it will use outdated information almost for a full update cycle.

· Since the expiry time is not a multiple of repeat time, over long time period the repeats and updates are slowly drifting in time causing ambiguity. Picture 1b is a graphic presentation of this problem. 

The next two subsections propose a change to overcome these found problems.


[image: image1.wmf]Expiry time = 31 sec

Fig 1a. Update occurrence not specified

C

C

R

…

…

Expiry time = 31 sec

UE using exp’d data



[image: image2.wmf]Nokia Japan Co. Ltd.

TypeYourNameHere

C

C

Expiry time = 2 sec

Repeat time

=

0.64 seconds

Fig 1b. Expiry time not sync’d with repeat time


2.1 Expiry time synchronisation with repeat time

For the current scheduling of changes on SIB’s having expiry time, the expiry time is defined as multiples of seconds (0..31). The use of seconds does not match well with the repetition rate of the SIB blocks. Repetition rate is currently 0.16, 0.32, 0.64, 1.28, 2.56, 5.12, 10.24 or 20.48 seconds. 

2.1.1 Using a Fibonacci multiple of SIB_REP 

If we want to maintain or exceed the about 30 seconds earlier dynamics for this parameter the expiry time may be SIB_REP multiple by  Fibonacci series (F(n) )without two first terms  F(0) and F(1). I.e. 

Expiry Time = SIB_REP*F(SIB_EXP+2): SIB_UPD_SCH Integer(0..15),

which equals to multiplier of : Integer (1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987,1597). 

This way even for 0.16 seconds repeat rate, largest Expiry Time = 1597*0.16 = 255.52 seconds. Of course this is at the expense of granularity, but probably provides enough granularity for any practical implementations. Only 4 bits are required to SIB_UPD_SCH for this case. The actual range of course depends on the value of SIB_REP.

2.1.2 Using linear multiple of SIB_REP

The other choice is to specify the SIB_EXP to indicate the expiry time using linear multiples of SIB_REP. In that case the range would also be dependent on the SIB_REP value. In case SIB_REP is 0.16 seconds, with a 5 bits SIB_UPD_SCH the Expiry Time has  a maximum value of 32* 0.16 = 5.12 seconds. Thus, more bits are required, but granularity is better. 
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Fig 2. Expiry time sync’d with repeat time


2.2 Expiry (change) occurrence definition

Other problem with the current scheme is that only the expiry time is specified, but the slot where the change occurs has not been specified. It can be defined with one additional predefined MOD rule. The current normalised positions for SIB_REP should be MOD’d with expiry time – note that this is an additional reason to synchronise SIB_REP and Expiry/change time as shown in the previous figure. 

The current formula for SIB segment occurrence  is  Cell_SFN mod SIB_REP = SIB_POS(i)

Now, to define the first block of changed information we need to define, the occurrence as

Cell_SFN mod  (SIB_REP*{expiry time multiplier}) =SIB_POS(i)

3 Proposal

Proposed changes to the TS25.331 RRC Protocol Specification.

8.1.1.3.1
Reception of SYSTEM INFORMATION broadcast on a BCH transport channel

The UE may use the pre-defined scheduling information to locate the master information block in the cell.

At reception of the master information block, the UE shall

· check the IE “PLMN identity” in the master information block, If the PLMN identity is different from the stored PLMN identity, the UE shall store that PLMN identity, clear the value tag for the master information block as well as all value tags for all system information blocks and forward that PLMN identity to upper layers.

· store the “value tag” of the master information block.

· check the IE “value tag” for all system information blocks which are to be used by the UE. If the value tag has been changed or if the system information block has not been read before, the UE shall store the scheduling information (SIB_REP and SIB_POS) valid for that system information block.

· Check the IE “update scheduling” = SIB_UPD_SCH for all fast changing system information which are to be used by the UE. Compute the update phase information based on the IE value The scheduling is based on the Cell System Frame number (SFN). The frame at which a particular segment (i) of a fast changing system information update occurs is defined as follows: SFN mod (SIB_REP*SIB_UPD_SCH) = SIB_POS(i).
The SIB_REP and SIB_POS given by the master information block may be used by the UE to find the location of each system information block that will be acquired.

At reception of a system information block, the UE shall

· store the IE “value tag” (if that IE is present) 
· store the remaining IEs in the system information block

· forward non-access stratum system information to upper layers

8.1.1.4
Modification of system information

The UE and UTRAN may use different mechanisms to update system information blocks. If the system information block contains a value tag, UTRAN shall indicate when any of the information elements are modified. If the system information block is under scheduled update,  the UE is responsible for the re-reading of system information if scheduled update occurs before the values of the included system information elements can be used .

8.1.1.4.1
Modification of system information blocks using a value tag

When system information is modified, UTRAN shall perform the following actions:

· update the actual system information in the corresponding system information block.

· 
· start to repeat the updated system information block on the BCCH mapped on BCH or FACH instead of the old system information block.

· update the master information block. 
· send the new master information block on the BCCH mapped on FACH in order to reach all UEs in state CELL_FACH. UTRAN may repeat the new master information block on the FACH to increase the probability of proper reception in all UEs needing the information.

· send the new master information block on the BCCH mapped on BCH instead of the old master information block.

· send the message PAGING TYPE 1 on the PCCH in order to reach idle mode UEs as well as connected mode UEs in state CELL_PCH and URA_PCH. In the IE “BCCH Modification Information”, UTRAN shall indicate the new value tag for the master information block. The PAGING TYPE 1 message shall be sent in all paging occasions.

At reception of the PAGING TYPE 1 message, the UE shall

· check the “value tag” of the master information block indicated in the IE “BCCH Modification information”. If the value tag has been changed, the UE shall read the new master information block using the pre-defined scheduling information.

At reception of the new master information block (received on the BCCH mapped on BCH or FACH), the UE shall:

· store the new “value tag” of the master information block.

· check the IE “value tag” for all system information blocks which are used by the UE. If any of the value tags have been changed, the UE shall store the scheduling information valid for those system information blocks. Using the scheduling information, the UE is able to locate the modified system information block(s) and retrieve the new information.



10.1.6.4.9
System Information Block type 7..10
The system information block type 7..10 contains the uplink access control parameters and the PRACH power control information to be used in the cell. 

Area scope: cell

UE mode: idle mode (and connected mode)

Information Element
Presence
Range
IE type and reference
Semantics description













UE information 





Uplink access control info
M




PhyCH information elements





PRACH information

1 .. <maxPRACHcount>



   PRACH power control inform.
M




Range Bound
Explanation

MaxPRACHcount
Maximum number of PRACH's














10.2.8.9
Scheduling information

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

SIB type
M




Value tag
C - Blocktype


The value of the 'value tag' IE in the 'scheduling information' IE indicates the value of the 'value tag' IE of the next occurrence of the SIB of SIB type the value of the 'SIB type' IE within the area scope of that SIB.

Scheduling
O




> SEG_COUNT
O

SEG_COUNT


> SIB_UPD_SCH
O

Integer (1..32)
Update scheduling parameter 







> SIB_REP
M

Integer (16, 32, 64, 128, .. 2048)
Repetition period for the SIB in frames 

> SIB_POS
M

Integer (0…Rep-1)
Position of the first segment

> SIB_POS offset info
O




 > >    SIB_OFF
M
Segcount-1
Integer (1..32)
Offset of subsequent segments

Condition
Explanation

Blocktype
The presence of this IE depends on the value of the preceding SIB type. This IE is mandatory if the specification of the SIB of that SIB type includes as first IE a Value tag IE.

Option
Default value

SIB_POS offset info
If the SIB_POS offset info is not present, the receiver shall understand that all segments are consecutive, i.e., that the SIB_OFF would have been 0, 1, 2, … 

SEG_COUNT
If not present, the number of segments is one.

SIB_UPD_SCH
If not present, the SIB changes are flagged on the PCH and optionally on PICH

Scheduling
If not present, the SIB is not sent in the area scope.

Range Bound
Explanation




Segcount
The value of the SEG_COUNT IE

Rep
The value of the SIB_REP IE
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Fig 1b. Expiry time not sync’d with repeat time







Repeat time=    0.64 seconds







Expiry time = 2 sec







C







C











_949507678.doc







_1003044368.doc










































[image: image1.bmp]

UE using exp’d data







Expiry time = 31 sec







…







C















R















…







C
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Fig 1. Expiry time not sync’d with repeat time
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Fig 2. Expiry time sync’d with repeat time
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