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Indicating EAB Support on BCCH
1 Introduction
At GERAN #49 agreement was reached regarding the need for an MS to read system information that allows it to determine if EAB information is broadcast in the serving cell but it was left FFS as to what specific SI message would be used to provide this information. To this end various options are considered with the understanding that the periodicity with which this information is sent is not time critical as long it is in the range of seconds and a mobile station knows the Transmission Condition (TC) value during which it is sent:

Option 1: SI13 Rest Octets IE (GPRS Cell Options) 

· This solution has been discussed in previous meetings where it was not deemed desirable due to it being a solution that requires support for GPRS. However, it can still be viewed as viable option for as long as networks continue to support GPRS which means it will be suitable for Rel-10 and potentially well beyond Rel-10.

· It can be supplemented with a Rel-11 solution where it is anticipated that the introduction of features such as MOCN will trigger the need to support BCCH Ext. For example SI7/SI8 are seen as being potentially needed in support of MOCN and can easily be enhanced to support an optional IE indicating whether or not EAB is supported in the cell (i.e. only included if SI13 is not sent).

· It should be noted that SI13 has a transmission periodicity of at least every 4th instance of TC = 4 on BCCH Norm (i.e. once every 8 sec) and SI7/SI8 has a transmission periodicity of every TC = 7 on BCCH Ext (i.e. once every 2 sec) and as such this combined Rel-10/Rel-11 solution is seen as being acceptable from a periodicity of transmission perspective.
Option 2: SI2bis Rest Octets
· This solution takes advantage of the SI2bis Rest Octets currently consisting of an unused octet. Of course the issue of whether or not typical system deployments commonly include the transmission of SI2bis must be taken into account (i.e. how commonly will the extension of the BCCH allocation in the neighbor cells need to be indicated in system information).
· It should be noted that SI2bis has a transmission periodicity of every TC = 5 on BCCH Norm (i.e. once every 2 sec) and as such this solution is seen as being acceptable from a periodicity of transmission perspective.

Option 3: SI4 Rest Octets
· SI4 is always required and includes parameters which are used by the mobile station for cell selection and reselection purposes (see 45.002). It is sent whenever TC = 3 and TC = 7 on BCCH Norm (i.e. once per second) which translates into a nominal periodicity of about once every second and is therefore acceptable from a periodicity of transmission perspective.
· Typical implementations of SI4 Rest Octets are such that a few bits of payload space may still be available and as such small Rel-10 extensions to the SI4 Rest Octets are seen as being possible.

· In the event that not all information can be included in SI4 then SI7 and SI8 provide the needed overflow space where SI7 is sent when TC = 7 on BCCH Ext (i.e. once every 2 sec) and SI8 is sent when TC = 3 on BCCH Ext (i.e. once every 2 sec) and are therefore acceptable from a periodicity of transmission perspective.

· As discussed for option 1 above, SI7/SI8 are seen as being potentially needed in support of the MOCN feature and as such these messages should not be regarded only potentially becoming necessary to support an indication of whether or not EAB is supported (i.e. the introduction of BCCH Ext seems to be unavoidable as we pursue Rel-11 features and as such the potential use of BCCH Ext due to a Rel-10 feature is not seen as being problematic).
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12.24
GPRS Cell Options

The GPRS Cell Options information element is used to control a set of cell options related to GPRS.

This information element may include a nested Extension Bit information element to allow future extension of cell option parameters.

Table 12.24.1: GPRS Cell Options information element

	< GPRS Cell Options IE > ::=


< NMO : bit (2) >


< T3168 : bit (3) >


< T3192 : bit (3) >


< DRX_TIMER_MAX : bit (3) >


< ACCESS_BURST_TYPE : bit >


< CONTROL_ACK_TYPE : bit >


< BS_CV_MAX : bit (4) >


{ 0 | 1
< PAN_DEC : bit (3) >




< PAN_INC : bit (3) >




< PAN_MAX : bit (3) > }


-- Optional extension information:

{ 0 | 1
<Extension Length : bit (6)>




< bit (val(Extension Length) + 1)




& { <Extension Information > ! { bit ** = <no string> } } > } ;


	< Extension Information> : : =


{ {
-- R99 extension:


{ 0 | 1 - EGPRS supported by the cell if the choice bit is set to '1'




< EGPRS_PACKET_CHANNEL_REQUEST : bit >





< BEP_PERIOD : bit (4) > }



< PFC_FEATURE_MODE: bit >



< DTM_SUPPORT: bit >



< BSS_PAGING_COORDINATION: bit > }


{
-- REL‑4 extension:


< CCN_ACTIVE : bit >



< NW_EXT_UTBF : bit > }


{
-- REL 6 extension:


< MULTIPLE_TBF_CAPABILITY : bit > 



< EXT_UTBF_NODATA : bit > 



< DTM_ENHANCEMENTS_CAPABILITY : bit >



{ 0


-- MBMS procedures not supported by the cell if the choice bit is set to '0'


| 1


-- MBMS procedures supported by the cell if the choice bit is set to '1'



< DEDICATED_MODE_MBMS_NOTIFICATION_SUPPORT: bit > 





< MNCI_SUPPORT : bit > } }


{
-- Rel-7 extension:


< REDUCED_LATENCY_ACCESS : bit > }


{
-- Rel-10 extension:


< EXTENDED_ACCESS_BARRING : bit > }


< spare bit > ** } // ;  -- Extension information may be truncated between released versions of the protocol.




    -- The receiver shall assume the value zero for any truncated bit.




Table 12.24.2: GPRS Cell Options information element details

	NMO (2 bit field)
This field is the binary representation of the Network Mode of Operation, see 3GPP TS 23.060:

Bit
2 1
0 0
Network Mode of Operation I
0 1
Network Mode of Operation II
1 0
Network Mode of Operation III
1 1
Reserved.

	T3168 (3 bit field)
This field is the binary representation of the timeout value of timer T3168. Range: 0 to 7. The timeout value is given as the binary value plus one in units of 500 ms.

	T3192 (3 bit field)
This field is the binary representation of the timeout value of timer T3192. Range: 0 to 7. The timeout value is given in the following table. In the case of 0 ms, the timer is not started and the mobile station shall consider T3192 as immediately expiring and follow procedures defined in sub-clauses 9.3.2.6 and 9.3.3.5:

Bit
3 2 1
0 0 0
500 ms
0 0 1
1000 ms
0 1 0
1500 ms
0 1 1
0 ms
1 0 0
80 ms
1 0 1
120 ms
1 1 0
160 ms
1 1 1
200 ms

	DRX_TIMER_MAX (3 bit field)
This field is the binary representation of the parameter DRX_TIMER_MAX. Range: 0 to 7. The parameter value is given as two taken to the power of the binary value minus one (2 (bv - 1) ) in units of 1 second. The binary value zero indicates the parameter value zero (i.e, the parameter takes the values: 0, 1 s, 2 s, 4 s, .. 64 s.)

	ACCESS_BURST_TYPE (1 bit field)
The ACCESS_BURST_TYPE field indicates if the 8 or 11 bit format shall be used in the PACKET CHANNEL REQUEST message, the PS HANDOVER ACCESS message, the PTCCH uplink block (3GPP TS 44.004) and in the PACKET CONTROL ACKNOWLEDGMENT message when the format is four access bursts. The field is coded according to the following table:

0
8-bit format shall be used
1
11-bit format shall be used

	CONTROL_ACK_TYPE (1 bit field)
This field is the binary representation of the default format of the PACKET CONTROL ACKNOWLEDGMENT message:

0
default format is four access bursts
1
default format is RLC/MAC control block.

	BS_CV_MAX (4 bit field)
This field is the binary representation of the parameter BS_CV_MAX. Range: 0 to 15. The value BS_CV_MAX=0 shall be interpreted as value BS_CV_MAX=1 for calculation of T3200 and N3104max values.

	PAN_DEC (3 bit field)
This field is the binary representation of the parameter PAN_DEC. If the field in not included, the default value 0 shall be used. Range: 0 to 7.

	PAN_INC (3 bit field)
This field is the binary representation of the parameter PAN_INC. If the field in not included, the default value 0 shall be used. Range: 0 to 7.

	PAN_MAX (3 bit field)
This field defines the maximum value allowed for counter N3102.

bit
3 2 1
0 0 0
maximum value allowed for counter N3102 is 4
0 0 1
maximum value allowed for counter N3102 is 8
. . .
1 1 1
maximum value allowed for counter N3102 is 32

If the PAN_MAX field in not included, the default value 0 (i.e. N3102 max = 4) shall be used.

	EGPRS_PACKET_CHANNEL_REQUEST (1 bit field)

0
EGPRS capable MSs shall use EGPRS PACKET CHANNEL REQUEST message for uplink TBF 
establishment on the PRACH when there is a PBCCH in the cell or on the RACH when there is no PBCCH in the cell.

1
EGPRS capable MSs shall use two phase packet access with PACKET CHANNEL REQUEST message on the PRACH for uplink TBF establishment when there is a PBCCH in the cell. EGPRS capable MSs shall use two phase packet access with CHANNEL REQUEST message on the RACH when there is no PBCCH in the cell.

	BEP_PERIOD (4 bit field)
This field is applicable in EGPRS TBF mode. For the definition of this field, refer to 3GPP TS 45.008.

	PFC_FEATURE_MODE (1 bit field)

0
The network does not support packet flow context procedures. 
1
The network supports packet flow context procedures.

	DTM_SUPPORT (1 bit field)
This field indicates whether the cell supports DTM or not. It is coded as follows:

0
The cell does not support DTM procedures. 
1
The cell supports DTM procedures. 

	CCN_ACTIVE (1 bit field)
This field indicates whether CCN is enabled in the cell or not. It is coded as follows:

0
CCN is disabled in the cell. 
1
CCN is enabled in the cell.

	NW_EXT_UTBF (1 bit field)
This field indicates whether the network supports the extended uplink TBF mode: 

0
The extended uplink TBF mode is not supported by the network. 
1
The extended uplink TBF mode is supported by the network.

	BSS_PAGING_COORDINATION (1 bit field)
This field indicates the network support of CS paging co-ordination in packet transfer mode during network mode of operation II and III. This field shall be ignored by the mobile station during network mode of operation I or by a mobile station capable of DTM in a cell supporting DTM procedures, in which cases Circuit-Switched paging coordination in packet transfer mode shall be provided by the network. It is coded as follows:

0
The cell does not support Circuit-Switched paging coordination 
1
The cell supports Circuit-Switched paging coordination

	MULTIPLE_TBF_CAPABILITY (1 bit field)
This field indicates whether or not the cell supports multiple TBF procedures for A/Gb mode: 

0
The cell does not support multiple TBF procedures. 
1
The cell supports multiple TBF procedures.

	EXT_UTBF_NODATA (1 bit field)
This field indicates whether the mobile station during extended uplink TBF mode may refrain from sending PACKET UPLINK DUMMY CONTROL BLOCK messages when there is no other RLC/MAC block ready to send in an uplink radio block allocated by the network.

0
The mobile station shall send a PACKET UPLINK DUMMY CONTROL BLOCK message when there is no other RLC/MAC block ready to send in an uplink radio block allocated by the network.

1
The mobile station may refrain from sending a PACKET UPLINK DUMMY CONTROL BLOCK message when there is no other RLC/MAC block ready to send in an uplink radio block allocated by the network.

	DTM_ENHANCEMENTS_CAPABILITY (1 bit field) 
This field indicates whether the cell supports enhanced DTM CS establishment and enhanced DTM CS release or not. It is coded as follows:

0
The cell does not support enhanced DTM CS establishment and enhanced DTM CS release procedures. 
1
The cell supports enhanced DTM CS establishment and enhanced DTM CS release procedures.

	DEDICATED_MODE_MBMS_NOTIFICATION_SUPPORT (1 bit field) 
This field indicates whether the cell supports Dedicated Mode MBMS Notification or not. It is coded as follows:

0
The cell does not support the Dedicated Mode MBMS Notification procedures. 
1
The cell supports the Dedicated Mode MBMS Notification procedures.

	MNCI_SUPPORT (1 bit field)
This field indicates whether the cell supports the distribution of MBMS NEIGHBOURING CELL INFORMATION messages. It is coded as follows:

0
The cell does not support the distribution of MBMS NEIGHBOURING CELL INFORMATION messages
1
The cell supports the distribution of MBMS NEIGHBOURING CELL INFORMATION messages

	REDUCED_LATENCY ACCESS (1 bit field)
This field indicates whether the cell supporting the EGPRS PACKET CHANNEL REQUEST message also supports "One Phase Access Request by Reduced Latency MS", see sub-clause 7.1.2.1.

0
The cell does not support "One Phase Access Request by Reduced Latency MS".
1
The cell supports "One Phase Access Request by Reduced Latency MS".

	EXTENDED_ACCESS_BARRING (1 bit field)
This field indicates whether or not Extended Access Barring (EAB) information is sent on the BCCH. If this field indicates EAB is sent on the BCCH then the network shall send SI21 at least once every 32 51-multiframes. In the absence of this field a mobile station shall assume EAB information is not sent on the BCCH.

0
EAB information is not sent on the BCCH
1
EAB information is sent on the BCCH
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10.5.2.33
SI 2bis Rest Octets

he SI 2bis Rest Octets information element containsonly spare bits. Its purpose is to allow the upward compatible introduction of new information on the BCCH in later phases cell specific information as shown in Table 10.5.2.33.2.
The SI 2bis Rest Octets information element is a type 5 information element with 1 octet length.

Table 10.5.2.33.1: SI 2bis Rest Octets information element

	<SI2bis Rest Octets> ::=


{    L 

-- Receiver compatible with earlier release



| H
 
-- Additions in Release 10 :



       { Extended Access Barring Indicator: bit > }


}
<spare padding> ;
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10.5.2.35
SI 4 Rest Octets

The SI 4 Rest Octets information element includes parameters which are used by the mobile station for cell selection and reselection purposes. It may also include the POWER OFFSET parameter used by DCS 1800 Class 3 MS.

Its content is described in table 10.5.2.35.1.

NOTE:
In the future evolution of this standard the values 64h and 72h shall not be used as values of the first octet when this information element is used in the SYSTEM INFORMATION TYPE 4 message. This will prevent mobile stations misinterpreting this information as the CBCH IEIs .

The SI 4 Rest Octets information element is a type 5 information element with 0 to 10 octets length.

Table 10.5.2.35.1: SI 4 Rest Octets information element content

	<SI4 Rest Octets> ::=

      {       <SI4 Rest Octets_O>


{    L
<Break indicator> 


      | H
<SI Rest Octets_S>}



{    L 

-- Receiver compatible with earlier release



     | H
 
-- Additions in Release 10 :



            { EAB Support : bit > }



}


      <spare padding>


} // ;


-- truncation according to sub-clause 8.9 is allowed, bits 'L' assumed


	<SI4 Rest Octets_O> ::=


{
<Optional selection parameters>



<Optional Power offset>



{L | H < GPRS Indicator >}


} // ;




-- truncation according to sub-clause 8.9 is allowed, bits 'L' assumed



	<SI4 Rest Octets_S> ::=


{L | H <LSA Parameters>}


{L | H <Cell Identity : bit(16)>}


{L | H <LSA ID information>} 


{L | H < CBQ3 : bit (2) >


{0 | 1 < SI13alt Position : bit >}} ;



	<Break Indicator> : :=
L | H ;


	<SI7 Rest Octets> ::=
<SI4 Rest Octets_O><SI4 Rest Octets_S> |<SI4 Rest Octets_S> ;



	<SI8 Rest Octets> ::=
<SI4 Rest Octets_O><SI4 Rest Octets_S> |<SI4 Rest Octets_S> ;



	<Optional Selection Parameters> ::= 
L | H <Selection Parameters> ;



	<Selection Parameters> ::=


<CBQ : bit (1)>


<CELL_RESELECT_OFFSET : bit (6)>


<TEMPORARY_OFFSET : bit (3)>


< PENALTY_TIME : bit (5)> ;



	<Optional Power Offset> ::=
L | H <Power Offset : bit(2)> ;



	<GPRS Indicator> ::=


< RA COLOUR : bit (3) >


< SI13 POSITION : bit > ;



	<LSA Parameters> ::=


<PRIO_THR : bit (3)>


<LSA_OFFSET : bit (3)>


{0 | 1 <MCC : bit (12)>


<MNC : bit (12)>} ;



	<LSA ID information> ::=


<LSA identity>


{0 | 1 <LSA ID information>} ;



	<LSA identity> : :=


{0 <LSA_ID : bit (24)>


|1 <ShortLSA_ID : bit (10)>} ;

If "ACS " in the System information type 4 message is set to "1" then the SI 7 and SI 8 rest octets consists of "SI4 Rest Octets_O" and "SI4 Rest Octets_S", otherwise of only "SI4 Rest Octets_S".




Table 10.5.2.35.2: SI 4 Rest Octets information element details

	CBQ, CELL_BAR_QUALIFY (1 bit field)
CELL_BAR_QUALIFY is used by the network to control mobile station cell selection and reselection. The use and coding of this parameter is defined in 3GPP TS 45.008.

	CELL_RESELECT_OFFSET (6 bit field)
CELL_RESELECT_OFFSET is coded as the binary representation of the "CELL_RESELECT_OFFSET" in 3GPP TS 45.008. It is a value used by the mobile station to apply a positive or negative offset to the value of C2 as defined in 3GPP TS 23.022 and 3GPP TS 45.008.

	TEMPORARY_OFFSET (3 bit field)
The TEMPORARY_OFFSET field is coded as the binary representation of the "TEMPORARY_OFFSET" in 3GPP TS 45.008. It is used by the mobile station as part of its calculation of C2 for the cell reselection process as described in 3GPP TS 45.008. It is used to apply a negative offset to C2 for the duration of PENALTY_TIME.

	PENALTY_TIME (5 bit field)
The PENALTY_TIME is coded as the binary representation of the "PENALTY_TIME" in 3GPP TS 45.008. It defines the length of time for which TEMPORARY_OFFSET is active. The usage of PENALTY_TIME is described in 3GPP TS 23.022 and 3GPP TS 45.008.

	POWER OFFSET (2 bit field)
POWER OFFSET is used only by DCS 1800 Class 3 MSs to add a power offset to the value of MS_TXPWR_MAX_CCH used for its random access attempts. It is also used by the MS in its calculation of C1 and C2 parameters. Its use is defined in 3GPP TS 45.008.

If this parameter is transmitted on a BCCH carrier within the DCS 1800 band, its meaning shall be described below:

Value
Meaning
00
0 dB power offset
01
2 dB power offset
10
4 dB power offset
11
6 dB power offset

If this parameter is transmitted on a BCCH carrier outside the DCS 1800 band, then all bit positions shall be treated as spare. 

	GPRS Indicator
The GPRS Indicator contains the RA COLOUR field and the SI13_POSITION field. If the GPRS Indicator is contained in the information element, it indicates that GPRS is supported in the cell.

	RA COLOUR (3 bit field)
If the mobile station receives different values of the RA COLOUR field in two cells belonging to the same location area or there are two cells belonging to different location areas, the mobile station shall interpret the cell re-selection information as if the two cells belong to different routeing areas. Otherwise, the mobile station shall interpret the cell re-selection information as if the two cells belong to the same routeing area.

	SI13_POSITION (1 bit field)
The SI13 POSITION field indicates the minimum schedule for where the SYSTEM INFORMATION TYPE 13 message is sent on BCCH, see 3GPP TS 45.002:

0
SYSTEM INFORMATION TYPE 13 message is sent on BCCH Norm;
1
SYSTEM INFORMATION TYPE 13 message is sent on BCCH Ext.

	Break Indicator
The Break Indicator indicates if parameters in addition to those in SI 4 rest octets are sent in SI7 and SI8.

L
Additional parameters are not sent in SYSTEM INFORMATION TYPE 7 and 8.
H
Additional parameters, "SI4 Rest Octets_S", are sent in SYSTEM INFORMATION TYPE 7 and 8.

	PRIO_THR (3 bit field)
The PRIO_THR field is a signal threshold used by the mobile station to determine whether prioritised cell re-selection shall apply. The use and coding of this parameters is defined in 3GPP TS 45.008.

	LSA_OFFSET (3 bit field)
The LSA_OFFSET field applies an offset for LSA reselection between cells with same LSA priorities. The use and coding of this parameters is defined in 3GPP TS 45.008.

	MCC and MNC (24 bit field)
If the escape PLMN is broadcast in SI3 and SI4 the cell is used for SoLSA exclusive access and the MCC and MNC field shall be included. The MS shall then for all purposes use the MCC and MNC values received in the LSA Parameters instead of the ones received in the Location Area information element in SI3 and 4, eg when deriving the PLMN identity, the Location Area Identity and Cell Global Identity broadcast by the cell. The MCC and MNC value field is coded as specified in figure 10.5.2.37.1 and table 10.5.2.37.1.

	Cell Identity (16 bit field)
The purpose of the Cell Identity is to identify a cell within a location area (see sub-clause 10.5.1.1). 

	LSA_ID (24 bit field)
The purpose of the LSA_ID field is to identify a LSA. The LSA ID value field is specified in 3GPP TS 23.003.

	Short LSA_ID (10 bit field)
The purpose of the Short LSA_ID field is to identify a LSA. The LSA ID defined by the Short LSA_ID is a LSA_ID as specified in 3GPP TS 23.003 with bit 0 set to "0" bit 1 to 10 set to the value of the Short LSA_ID field (LSB in bit 1, MSB in bit 10) and bit 11 to 23 set to "0".

	CBQ3, Cell Bar Qualify 3 (2 bit field)
The Cell Bar Qualify 3 is coded as shown in table 10.5.2.11.1.

	SI13alt Position (1 bit field)
The SI13alt Position is included if and only if GPRS is not supported and Iu mode is supported in the cell. If both GPRS and Iu mode are supported in the cell then SI13alt Position is not sent, see 3GPP TS 44.118. 

The SI13alt Position field indicates the minimum schedule for where the SYSTEM INFORMATION TYPE 13alt message is sent on BCCH.

Bit
0
SYSTEM INFORMATION TYPE 13alt message is sent on BCCH Norm;
1
SYSTEM INFORMATION TYPE 13alt message is sent on BCCH Ext.

	EAB Support

The EAB Support field indicates whether or not the serving cell supports the transmission of EAB related information using the SYSTEM INFORMATION TYPE 21 message sent on BCCH, see 3GPP TS 45.002:

Bit 

0
SYSTEM INFORMATION TYPE 21 message is sent on BCCH.
1
SYSTEM INFORMATION TYPE 21 message is not sent on BCCH.


5 Fixed Mapping of BCCH Information

In order to facilitate MS operation it is necessary to transmit some System Information messages within specific 51-multiframes within modulo-8 sequences of 51-multiframes and within pre-defined radio blocks within a given 51-multiframe as shown in Table 1 below where TC = (FN DIV 51) mod (8) where FN is the TDMA Frame Number.

The following is a list of requirements for minimum scheduling of SI messages. Note that the network is free to transmit any SI message when scheduling requirements do not require the transmission of any specific SI message.

(i) When used, BCCH Extended may share the same downlink resource with PCH and AGCH. The channels are shared on a block by block basis, and information within each block, when de‑interleaved and decoded allows a mobile to determine whether the block contains paging messages, system information messages or access grants. There are 10 blocks in total available for a 51-multiframe:

· Block Dedicated - BCCH Normal (consisting of one radio block sent every 51-multiframe i.e. every 235.4 ms).

· Block 0 - BCCH Extended or BCCH Extended shared with PCH and AGCH

· Blocks 1 through 8 – PCH and AGCH

 
However, to ensure a mobile satisfactory access to the system, a variable number of the available blocks in each 51-multiframe can be reserved for access grants and system information messages only. The number of blocks not used for paging (BS_AG_BLKS_RES) starting from, and including block number 0 is broadcast in the BCCH. The number of paging blocks per 51-multiframe considered to be "available" for paging shall be reduced by the number of blocks indicated as reserved for access grant messages by BS_AG_BLKS_RES. If system information is sent on BCCH Extended, BS_AG_BLKS_RES shall be set to a value greater than zero.

 (ii)
SI 1 need only be sent if frequency hopping is in use or when the NCH (Notification Channel) is present in a cell.  The NCH is present only on the downlink and is used to notify mobile stations of voice group and voice broadcast calls. If the MS finds another message when TC = 0, it can assume that SI 1 is not in use.

(iii)
An SI 2 message will be sent at least every time TC = 1. SI 2bis or SI 2ter messages are sent if needed, as determined by the system operator. If only one of them is needed, it is sent when TC = 5. If both are needed, SI 2bis is sent when TC = 5 and SI 2ter is sent at least once within any of 4 consecutive occurrences of TC = 4. SI 2quater is sent if needed, as determined by the system operator. If sent on BCCH Norm, it shall be sent when TC = 5 if neither SI2bis or SI 2ter are used, otherwise it shall be sent at least once within any of 4 consecutive occurrences of TC = 4. If sent on BCCH Ext, it is sent at least once within any of 4 consecutive occurrences of TC = 5.

(iv)
BCCH Norm is always sent on channel C0 using timelsots 0, 2, 4 or 6. For any selected timeslot, block 0 (i.e. TDMA frames 2, 3, 4 and 5 of any given 51-multiframe) shall always be used to transmit SI messages carried on BCCH Norm. 

BCCH Ext. is always sent on channel C0 using timelsots 0, 2, 4 or 6. For any selected timeslot, block 1 (i.e. TDMA frames 6, 7, 8 and 9 of any given 51-multiframe)  shall always be used to transmit SI messages carried on BCCH Norm.

(v)
SI 7 and SI 8 are not always needed. One or both are needed if SI 4 does not contain all information needed for cell selection and reselection. When needed they are sent using BCCH Ext.

(vi)
If SI 3 indicates that scheduling information is provided using SI 9 then SI 9 is sent as follows:

· SI 9 is sent when ((FN DIV 51) mod (8) = 4.

· SI 9 is sent when ((FN DIV 51) DIV 8) mod (n+1)) = 0, where n is the value encoded in binary in the 3 bit “WHERE” field included in SI 3 (i.e. n = 0…7).

(vii)
SI 13 need only be sent if GPRS support is indicated in one or more of SI 3, SI 4, SI 7 or SI8 messages. These messages also indicate if SI 13 is sent on the BCCH Norm or BCCH Ext. In the case where it is sent on the BCCH Norm it is sent at least once within any of 4 consecutive occurrences of TC = 4. In the case where it is sent on the BCCH Ext. it is sent when TC = 0.

(viii)
System Information type 16 and 17 are only related to the SoLSA service.

(ix)
System Information type 18 and 20 are sent in order to transmit non-GSM broadcast information. The frequency with which they are sent is determined by the system operator.  System Information type 9 identifies the scheduling of System Information type 18 and 20 messages.

(x)
System Information Type 19 is sent if COMPACT neighbours exist. If System Information Type 19 is present, then its scheduling shall be indicated in System Information Type 9.

(xi)
System Information Type 15 is broadcast if dynamic ARFCN mapping is used in the PLMN. If sent on BCCH Norm, it is sent at least once within any of 4 consecutive occurrences of TC = 4. If sent on BCCH Ext, it is sent at least once within any of 4 consecutive occurrences of TC = 1.

	Message
	Transmission Requirement
	Transmission Conditions
	BCCH Used

	SI 1
	Required

(when frequency hopping is used)
	Sent when TC = 0
	BCCH Norm

	SI 2
	Required
	Sent when TC = 1
	BCCH Norm

	SI 2bis
	Optional
	Sent when TC = 5
	BCCH Norm

	SI 2ter
	Optional
	· Sent when TC = 5 if SI 2bis is not sent.

· Sent at least every 4th instance of TC = 4 if SI 2bis is sent.
	BCCH Norm

	SI 2quater
	Optional

(used for UTRAN neighbours cells)
	· Sent when TC = 5 on BCCH Norm if SI 2bis and SI 2ter are not sent.

· Sent at least every 4th instance of TC = 4 on BCCH Norm if SI 2bis or SI 2ter is sent.

· Sent at least every 4th instance of TC = 5 on BCCH Ext.
	BCCH Norm
or
BCCH Ext.

	SI 3
	Required
	Sent when TC = 2 and TC = 6
	BCCH Norm

	SI 4
	Required
	Sent when TC = 3 and TC = 7
	BCCH Norm

	SI 5
	X
	NA - Sent on SACCH
	SACCH

	SI 5bis
	X
	NA - Sent on SACCH
	SACCH

	SI 5ter
	X
	NA - Sent on SACCH
	SACCH

	SI 6
	X
	NA - Sent on SACCH
	SACCH

	SI 7
	Required             (when extension of SI4 is needed)
	Sent when TC = 7
	BCCH Ext.

	SI 8
	Required             (when extension of SI4 is needed)
	Sent When TC = 3
	BCCH Ext.

	SI 9
	Optional

(when SI 3 indicates there is scheduling info in SI 9)
	· Sent when TC = 4 and when ((FN DIV 51) DIV 8) mod (n+1)) = 0  (i.e. sent every (n+1)th instance of TC = 4)
	BCCH Norm

	SI 13
	Required 

(when GPRS is supported)
	· Sent at least every 4th instance of TC = 4 on BCCH Norm.

· Sent when TC = 0 on BCCH Ext.
	BCCH Norm

or

BCCH Ext.

	SI 14
	X
	NA - Sent on SACCH
	SACCH

	SI 15
	Optional 
(if dynamic ARFCN mapping is used)
	· Sent at least every 4th instance of TC = 4 on BCCH Norm.

· Sent at least every 4th instance of TC = 1 on BCCH Ext.
	BCCH Norm

or

BCCH Ext.

	Type 16
	Not Required

(used if SoLSA service is supported)
	Sent when TC = 6
	BCCH Ext.

	Type 17
	Not Required

(used if SoLSA service is supported)
	Sent when TC = 2
	BCCH Ext.

	SI 18
	Not Required

(used if  EGPRS-136 service is supported)
	Not fixed
	Not fixed

	Type 19
	Not Required 

(used if COMPACT neighbours exist)
	Not Fixed
	Not Fixed

	SI 20
	Not Required

(used if  EGPRS-136 service is supported)
	Not fixed
	Not fixed


Table 1 – Current Requirements for Fixed Mapping of BCCH Information
6 BCCH Capacity Examples

Examples of system configurations are considered to identify the current transmission conditions for associated with SI 4, SI 7 and SI 8. Note that each SI message is 23 octets long which includes 3 octets of overhead (L2 Pseudo Length – 1 octet, RR management Protocol Discriminator – ½ octet, Skip Indicator – ½ octet and Message Type – 1 octet).  This leaves 20 octets of payload space per SI message.

3.1
Use Case 1

For this use case BCCH Ext. is not supported and the set of required SI messages to be transmitted using BCCH Norm are listed below. For Table 2 below TC = ((FN DIV 51) mod (8).

· SI 1

· SI 2

· SI 2bis

· SI2 ter

· SI2quater

· SI 3

· SI 4

· SI 13

	Instance of 

51-multi-frame
	Block Dedicated Content

	
	TC = 0
	TC = 1
	TC = 2
	TC = 3
	TC = 4
	TC = 5
	TC = 6
	TC = 7

	0 - 7
	SI 1
	SI 2
	SI 3
	SI 4
	SI 13
	SI 2bis
	SI 3
	SI 4

	8 - 15
	SI 1
	SI 2
	SI 3
	SI 4
	SI2 ter
	SI 2bis
	SI 3
	SI 4

	16 - 23
	SI 1
	SI 2
	SI 3
	SI 4
	SI2quater
	SI 2bis
	SI 3
	SI 4

	24 - 31
	SI 1
	SI 2
	SI 3
	SI 4
	FREE
	SI 2bis
	SI 3
	SI 4

	32 - 39
	SI 1
	SI 2
	SI 3
	SI 4
	SI 13
	SI 2bis
	SI 3
	SI 4

	40 - 47
	SI 1
	SI 2
	SI 3
	SI 4
	SI2 ter
	SI 2bis
	SI 3
	SI 4

	48 - 55
	SI 1
	SI 2
	SI 3
	SI 4
	SI2quater
	SI 2bis
	SI 3
	SI 4

	56 - 63
	SI 1
	SI 2
	SI 3
	SI 4
	FREE
	SI 2bis
	SI 3
	SI 4

	…
	…
	…
	…
	…
	…
	…
	…
	…


Table 2 – BCCH Normal Use Case 1

3.2
Use Case 2
For this case BCCH Ext. is supported and the required set of SI messages to be transmitted using BCCH Norm and BCCH Ext. are listed below. For Tables 4 and 5 below TC = ((FN DIV 51) mod (8). 
· SI 1

· SI 2

· SI 2bis

· SI2 ter

· SI 2quater

· SI 3

· SI 4

· SI 7 (BCCH Extended)

· SI 8 (BCCH Extended)

· SI 13

	Instance of 

51-multi-frame
	Block Dedicated Content

	
	TC = 0
	TC = 1
	TC = 2
	TC = 3
	TC = 4
	TC = 5
	TC = 6
	TC = 7

	0 – 7
	SI 1
	SI 2
	SI 3
	SI 4
	SI 2ter
	SI 2bis
	SI 3
	SI 4

	8 – 15
	SI 1
	SI 2
	SI 3
	SI 4
	FREE
	SI 2bis
	SI 3
	SI 4

	16 – 23
	SI 1
	SI 2
	SI 3
	SI 4
	FREE
	SI 2bis
	SI 3
	SI 4

	24 – 31
	SI 1
	SI 2
	SI 3
	SI 4
	FREE
	SI 2bis
	SI 3
	SI 4

	32 – 39
	SI 1
	SI 2
	SI 3
	SI 4
	SI  2ter
	SI 2bis
	SI 3
	SI 4

	40 – 47
	SI 1
	SI 2
	SI 3
	SI 4
	FREE
	SI 2bis
	SI 3
	SI 4

	48 – 55
	SI 1
	SI 2
	SI 3
	SI 4
	FREE
	SI 2bis
	SI 3
	SI 4

	56 – 63
	SI 1
	SI 2
	SI 3
	SI 4
	FREE
	SI 2bis
	SI 3
	SI 4

	…
	…
	…
	…
	…
	…
	…
	…
	…


Table 3 – BCCH Normal Use Case 3

	Instance of 

51-multi-frame
	Block 0 Content

	
	TC = 0
	TC = 1
	TC = 2
	TC = 3
	TC = 4
	TC = 5
	TC = 6
	TC = 7

	0 – 7
	SI 13
	FREE
	FREE
	SI 8
	FREE
	SI2quater
	FREE
	SI 7

	8 – 15
	SI 13
	FREE
	FREE
	SI 8
	FREE
	FREE
	FREE
	SI 7

	16 – 23
	SI 13
	FREE
	FREE
	SI 8
	FREE
	SI2quater
	FREE
	SI 7

	24 – 31
	SI 13
	FREE
	FREE
	SI 8
	FREE
	FREE
	FREE
	SI 7

	32 – 39
	SI 13
	FREE
	FREE
	SI 8
	FREE
	SI2quater
	FREE
	SI 7

	40 – 47
	SI 13
	FREE
	FREE
	SI 8
	FREE
	FREE
	FREE
	SI 7

	48 – 55
	SI 13
	FREE
	FREE
	SI 8
	FREE
	SI2quater
	FREE
	SI 7

	56 – 63
	SI 13
	FREE
	FREE
	SI 8
	FREE
	FREE
	FREE
	SI 7

	…
	…
	…
	…
	…
	…
	…
	…
	…


Table 4 – BCCH Extended Use Case 3

7 Conclusion

All 3 options discussed in section 1 are acceptable from a periodicity of transmission perspective and all are straight forward from a complexity of specification perspective. Option 3 (SI4 Rest Octets) has the advantage of potentially allowing a BCCH Norm solution for Rel-10 and yet still allowing for a BCCH Ext solution (should SI4 not provide sufficient payload space) which seems acceptable considering that MOCN will anyway very likely trigger the use of BCCH Ext as of Rel-11.
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