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With the R99 WI COMPACT the Cell Bar Qualify 2 (CBQ2) parameter was introduced in the BCCH and PBCCH system information. This parameter impacts the cell selection, the cell re-selection and the PLMN selection. This paper raises certain questions/problems on the usage of the CBQ2 parameter and the CPCCCH.

Analysis

Cell selection 

What is the relationship between CBQ2 and CPBCCH?

According to TS 03.22 sec. 4.5 a "GSM voice capable" MS shall not search for CPBCCH carriers, whereas a "GSM CS data without supporting GSM voice" may search for CPBCCH carriers.

This implies that a cell with a CPBCCH carrier does not support "voice service", but it is not explicitly defined that a CPBCCH cell shall set the CBQ2 to not equal "00". Furthermore it is unclear why it is optional for a " GSM CS data MS " whether or not to select a CPBCCH cell.

This rule defines a service based cell selection which seems to be in contradiction to the basic rule in GERAN WG1.

It seems to be not specified at all whether a GSM voice capable MS should select a CPBCCH/CBQ2 cell if no other cell is available and allowable in order to provide at least PS and CS data services.

Should a "voice capable" MS ignore CBQ2 marked cells during the cell selection?

According to TS 05.08 table 1a 
" The CELL_BAR_QUALIFY_2 parameter is used for indicating cells without voice support. These cells may be barred for MS prior to release 99, by setting the value of CELL_BAR_ACCESS to "1" and the value of CELL_BAR_QUALIFY to "0""

This implies that only R99 COMPACT capable MS should use such a network. But as the usage of the CBQ2 COMPACT is not explicitly stated even a normal R99 GSM MS has to select such a cell . Now it is the question why a R98 or old MS should be barred while a R99 GSM MS has to select the cell.

According to TS 03.22 sec. 3.2.2 in "limited service" the MS shall not select a cell which indicates "voice not supported". Here is not clear whether this rule is applicable for all MS types or only for voice capable ones?

But even if the CBQ2 indicates the non support of voice service it is not defined that a voice capable MS shall ignore such cells, but this is only defined for CPBCCH cells. On the other hand the CBQ2 is used when selecting any cell in the "limited service" state.

Presence of the CBQ2 in the BCCH system information messages

The CBQ2 defines the Cell selection priority for a certain cell, thus it needs be known for all available cells. But at the moment the CBQ2 parameter is only included in the System Information type 3 message. Up to now the system information's were defined in such a manner that the MS must only read either SI3 or SI4 during the cell selection process. As the CBQ2 is not included in the SI4 this leads to the fact, that the average time for the cell selection will increase significantly.

Cell re-selection

In TS 05.08 Table 3b it is defined that if the CBQ2 is set to not equal "00" the CELL_BAR ACCESS_2 shall be ignored during cell re-selection. The CBQ2 seems to have no direct impact on the cell re-selection

This implies that within one PLMN the setting of the CBQ2 can't be mixed.

PLMN selection

Service based PLMN selection

In TS 23.122 sec. 4.4.3.1.1 a) it is defined that "an MS with voice capability shall ignore PLMNs for which the MS has identified at least one cell that do not offer voice service. (In A/Gb mode, this is indicated by the CELL_BAR_QUALIFY_2 parameter " during the PLMN selection process.

This is not in line with the definition for the cell selection(TS 03.22 sec. 4.5), where the criteria is the presence of the CPBCCH carrier rather then the setting of the CBQ2 parameter.

This rule defines a service based PLMN selection which seems to be in contradiction to the basic rule in GERAN WG1. At least in the past all proposals from TSG CN1 to check the support of the GPRS service (PS domain available via Gb interface) within the PLMN selection process where always rejected by GERAN(or former SMG2).

Presence of the CBQ2 in the BCCH system information messages

The requirement to check the CBQ2 implies the requirement to read SI3 during a PLMN scan while up to now it was sufficient to either read SI3 or SI4. If the PLMN scan must be performed and in parallel the CCCH must be monitored for pagings, it is in certain cases not possible at all to read the SI3. A PLMN scan while the CCCH is monitored is for example needed for the PLMN reselection attempt for a higher prioritised(23.122 sec. 4.4.3.4)

Definition of COMPACT as separate RAT

TS 23.122 define GSM COMPACT as a separate access technology(RAT), but the is not clear. Is it the presence of a CPBCCH or the setting of the CBQ2?

Summary of questions

We would like to raise the following questions:

· For which purpose was the CBQ2 introduced in the BCCH and PBCCH System Information's?

· Is the CBQ2 a COMPACT related feature and for which purpose was it designed?

· Why isn't the CBQ2 introduced in the SI4 message? 

· Is the CPBCCH visible at all for a non COMPACT capable MS?

· Which messages will be send on CPBCCH, 04.18 or 04.60 or both?

Conclusion

In our understanding the CBQ was introduced in order to be used in COMPACT PLMNs. Based on this assumption the CBQ2 must only be checked by COMPACT capable MS. We propose to clarify that non-COMPACT capable MS shall ignore the CBQ2 and are not required to apply any rules in the cell (re-)selection and PLMN selection procedures.

In our understanding a MS which is not COMPACT capable will not be able to detect a CPBCCH at all. Based on this understanding we propose to clarify that all requirements which are using the CPBCCH as criteria are only applicable for COMPACT capable MS.

 Annex: Relevant section in 3GPP specifications
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Table 1a: Parameters affecting cell priority for cell selection

	CELL_BAR QUALIFY_2 
	CELL_BAR QUALIFY
	CELL_BAR ACCESS
	Cell selection priority
	Status for cell reselection

	00
	0
	0
	normal
	normal

	00
	0
	1
	barred
	barred

	00
	1
	0
	low
	normal (see note 2)

	00
	1
	1
	low
	normal (see note 2)

	10
	X
	X
	Normal
	Normal (see note 3)

	11
	X
	X
	Low
	Normal (see note 3)


If all the following conditions are met, then the "Cell selection priority" and the "Status for cell reselection" shall be set to normal:


‑
the cell belongs to the MS HPLMN;
‑
the MS is in cell test operation mode;
‑
the CELL_BAR_ACCESS is set to "1";
‑
the CELL_BAR_QUALIFY is set to "0";

the CELL_BAR_QUALIFY_2 is set to 00;
‑
the Access Control class 15 is barred.

If the CELL_BAR_QUALIFY_2 parameter has the value 10 or 11, the MS shall ignore the value of CELL_BAR_ACCESS and the value of CELL_BAR_QUALIFY.

NOTE 1:
A low priority cell is only selected if there are no suitable cells of normal priority (see 3GPP TS 03.22).

NOTE 2:
Two identical semantics are used for cross phase compatibility reasons. This allows an operator to declare a cell always as a low priority one for a phase 2 MS, but keeps the opportunity for an operator to decide whether a phase 1 MS is permitted to camp on such a cell or not.

NOTE 3:
The CELL_BAR_QUALIFY_2 parameter is used for indicating cells without voice support. These cells may be barred for MS prior to release 99, by setting the value of CELL_BAR_ACCESS to "1" and the value of CELL_BAR_QUALIFY to "0".

10.4
Control parameters

The parameters employed to control the radio links for GPRS are shown in table 3.

"

....

"

Table 3b: Parameters affecting cell priority for cell selection and re-selection

	CELL_BAR QUALIFY_2 
	CELL_BAR ACCESS_2
	Cell selection priority
	Status for cell reselection

	00
	0
	Normal
	Normal

	00
	1
	Barred
	Barred

	10
	X
	Normal
	Normal

	11
	X
	Low
	Normal


If the CELL_BAR_QUALIFY_2 parameter has the value 10 or 11, the MS shall ignore the value of CELL_BAR_ACCESS_2.

NOTE 1:
A low priority cell is only selected if there are no suitable cells of normal priority (see 3GPP TS 03.22).

NOTE 2:
The CELL_BAR_QUALIFY_2 parameter is used for indicating cells without voice support. These cells may be barred for MS prior to release 99, by setting the value of CELL_BAR_ACCESS_2 to "1".
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3.2.2
"Camp on any cell"

If the MS cannot find a suitable cell, it attempts to camp on any acceptable cell and enter a "limited service state", as defined in subclause 3.7. An MS attempting to camp on any acceptable cell shall not scan for CPBCCH.

There are various requirements that a cell must satisfy before being considered an acceptable cell to be camped on in  "limited service state":

i)
It should not be "barred" (see subclause 3.5.1);

ii)
The radio path loss between MS and BTS must be below a threshold set by the PLMN operator. This is estimated as shown in subclause 3.6;

iii)
The cell shall not broadcast a CELL_BAR_QUALIFY_2 parameter value other than “00” (voice supported).

4.5
Cell selection process

Whenever a PLMN is selected, the MS attempts to find a suitable cell of that PLMN to camp on. Two methods of searching for a suitable cell are possible:

a)
Normal cell selection ("Normal cell selection" state) ‑ Here the MS has no prior knowledge of which RF channels are BCCH or CPBCCH carriers. It searches at least the number, given in subclause 3.2.1, of the strongest RF channels in descending order of received signal level to see which are BCCH or CPBCCH carriers. (If no BCCH or CPBCCH carriers have yet been found, searching will continue until at least one BCCH or CPBCCH carrier is found.). The first BCCH or CPBCCH carrier found which is from a suitable cell and on which there is a normal priority indication is taken and that cell is camped on. If at least the number, given in subclause 3.2.1, of the strongest RF channels have been tried and the only suitable cells found have low priority indication the MS shall camp on the strongest of these cells.

b)
Stored list cell selection (optional) ("Stored list cell selection" state)‑ Here the MS has a list of the BCCH and CPBCCH carriers used by the PLMN. (This list may be derived by the MS from information gathered during previous selections of the PLMN). The BCCH and CPBCCH carriers in the list are searched in descending order of received signal level, and the first BCCH or CPBCCH carrier found which is from a suitable cell and on which there is a normal priority indication is taken, and that cell is camped on. If an MS decodes system information from a cell of the selected PLMN but is unable to camp on that cell, the BA of that cell shall be examined and any BCCH and CPBCCH carriers in the BA which are not in the list of BCCH or CPBCCHcarriers to be searched shall be added to the list. If all these BCCH and CPBCCH carriers have been tried and the only suitable cells found have low priority indication, the MS shall camp on the strongest of these cells. When required to search for CPBCCH, the stored list cell selection is mandatory for CPBCCH carrier from the HPLMN.

If no suitable cell is found using method b), method a) is then tried.

An MS with GSM voice capability shall not search for CPBCCH carriers. An MS supporting GSM circuit-switched data without supporting GSM voice may search for CPBCCH carriers.

NOTE:
Since CPBCCH carriers are not transmitting continuously, another measurement algorithm than the one used for BCCH carriers must be followed when measuring signal strength of CPBCCH carriers (see GSM 05.08). 

While camped on a cell of the registered PLMN ("camped normally"), the MS may need to select a different cell ("normal cell reselection" state). The following events trigger a cell reselection:

i)
The path loss criterion parameter C1 (see subclause 3.6) indicates that the path loss to the cell has become too high;

ii)
There is a downlink signalling failure (subclause 3.6);

iii)
The cell camped on (current serving cell) has become barred; 

iv)
There is a better cell (in terms of the path loss criterion C2) in the same registration area, or a much better cell in another registration area of an equivalent PLMN (using the CRH parameter, subclause 3.4);

v)
A random access attempt is still unsuccessful after "Max retrans" repetitions; "Max retrans" being a parameter broadcast on control channel.

A GPRS MS in Ready state applies the READY_STATE CELL RESELECTION HYSTERESIS together with the path loss criterion when reselecting the cell within the registration area. The GPRS MS in Ready state shall inform the network about cell reselection within the registration area by the cell update procedure. The network may control cell reselection of a GPRS MS in Ready state (GSM 03.64). 

Instead of the parameter C2, a GPRS MS applies the corresponding GPRS parameter if provided. If this GPRS parameter is provided the cell shall also broadcast a list BA(GPRS) indicating BCCH or CPBCCH carriers to be monitored by GPRS MSs for cell re-selection purpose.

An MS supporting SoLSA with SoLSA subscription shall use the SoLSA cell re-selection parameters.

The MS will then reselect a new cell in order to fulfil the process goal (see subclause 4.1).

Before camping on the cell after re‑selection, the MS shall attempt to decode the full set of system information. The MS shall check that the parameters affecting cell re‑selection are unchanged. If a change is detected the MS shall check if the cell re‑selection criterion is still valid using the changed parameters. If the cell selection criteria are still valid, the MS shall camp on the cell. If they are not still valid, the MS shall repeat this process for the cell with the next highest value of C2 or corresponding GPRS parameter or SoLSA parameters, respectively.

Once the MS has re‑tuned to the chosen cell, it shall monitor its paging subgroup (if known) for that cell. If the MS and the cell support group or broadcast calls, it shall also monitor the notification channel. A GPRS MS shall monitor the relevant GPRS control channel(s). If the MS receives a page before having decoded the relevant system information for the new cell, the MS shall store the page and respond, if permitted, once the relevant system information has been decoded. If not permitted, no page response shall be made.

When the MS leaves "connected mode" (e.g., after a call) and returns to idle mode, a cell must be chosen ("choose cell" state) as soon as possible (e.g., to allow a new call to be made). The chosen cell will not necessarily be the same cell as the MS was camped on when the call started e.g., if the MS moved a significant distance while the call was in progress. Two cases are distinguished in GSM 05.08, for which the algorithm is slightly different:

a)
Normal case ‑ The call is terminated, either because the user (or network) has terminated the call, or because a radio link failure has occurred and call re‑establishment is not being attempted.

b)
Call re‑establishment ‑ A radio link failure has occurred and a call re‑establishment is being attempted. (The MS returns to idle mode to start the call re‑establishment attempt and needs to select a new cell on which to make the attempt as soon as possible in order to minimize the interruption to the call).

If no suitable cell is found by either the stored list cell selection, normal cell reselection or choose cell tasks (all of which use a limited search), the normal cell selection task (which searches all RF channels for a suitable cell) is entered.

If no suitable cell is found by the normal cell selection task, or if there is no SIM in the MS, the MS attempts to find an "acceptable cell" on which it may camp so that emergency calls may be made ("any cell selection" state). The MS ignores the PLMN information when selecting an acceptable cell, and no attempt at location registration is made. This task is also entered if an LR reject is received with one of the following cause values:

‑
"IMSI unknown in HLR" (only for non-GPRS MS as this impacts only the non-GPRS update state, MSs capable of GPRS and non-GPRS services take a cell selection state according to the outcome of the routing area update);

‑
"Illegal MS";

‑
"illegal ME";

‑
"PLMN not allowed" (However, this will trigger a new PLMN selection if the MS is in automatic mode);

-
"GPRS not allowed" (only for MS capable of GPRS only, where this will trigger a new PLMN selection if the MS is in automatic mode; MSs capable of GPRS and non-GPRS services take a cell selection state according to the outcome of location updating as "GPRS not allowed" has only impact on the GPRS update status).

If an acceptable cell is found, the MS camps on it ("Camped on any cell" state). If one of the cell reselection trigger events (i) to (v) above occurs, the MS attempts to find a new acceptable cell to camp on ("any cell reselection" state) but using a zero dB value of CRH. If no acceptable cell can be found, the "any cell selection" task is re‑entered.

If while camped on an acceptable cell, an emergency call origination is made, the MS enters a connected mode and at the end of the call, chooses an acceptable cell ("choose any cell" state) so that it is ready for the next emergency call origination.

In all cases, if a new PLMN is selected, the MS searches for a suitable cell of that PLMN. However, if the MS has recently searched the strongest RF channels while a previous PLMN was selected, it may already have information about other PLMNs.

The user may request a search of RF channels to determine which PLMNs are available. This search shall be done in such a way as to minimize interruptions to the MS's monitoring of its paging subchannel.
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3.3.1.1.1
Permission to access the network

All mobile stations with an inserted SIM are members of one out of 10 access classes numbered 0 to 9. The access class number is stored in the SIM. In addition, mobile stations may be members of one or more out of 5 special access classes (access classes 11 to 15) (see 3GPP TS 22.011), this is also held on the SIM card.

The system information messages on the BCCH broadcast the list of authorized access classes and authorized special access classes in the system information messages, and whether emergency calls are allowed in the cell to all mobile stations or only to the members of authorized special access classes.

If the establishment cause for the request of the MM sublayer is not "emergency call", access to the network is allowed if and only if the mobile station is a member of at least one authorized:

-
access class; or

-
special access class.

If the establishment cause for the request of the MM sublayer is "emergency call", access to the network is allowed if and only if:

· emergency calls are allowed to all mobile stations in the cell or the mobile station is a member of at least one authorized special access class

· the network support voice services.

If requesting emergency call access in a cell where voice services are not available (CELL_BAR_QUALIFY_2 parameter indicates no voice service), the mobile station shall immediately go to "Any Cell Selection" state as defined in 3GPP TS 03.22, prior to establishing the emergency call.

9.1.35
System information type 3

This message is sent on the BCCH by the network giving information of control on the RACH, the location area identification, the cell identity and various other information about the cell. See Table 9.1.35.1/3GPP TS 04.18. Special requirements for the transmission of this message apply, see 3GPP TS 05.02. This message has a L2 Pseudo Length of 18.

Message type:
SYSTEM INFORMATION TYPE 3

Significance:
dual

Direction:
network to mobile station

Table 9.1.35.1/3GPP TS 04.18: SYSTEM INFORMATION TYPE 3 message content

	IEI
	Information element
	Type / Reference
	Presence
	Format
	length

	
	L2 Pseudo Length
	L2 Pseudo Length
10.5.2.19
	M
	V
	 1

	
	RR management Protocol Discriminator
	Protocol Discriminator
10.2
	M
	V
	1/2

	
	Skip Indicator
	Skip Indicator
10.3.1
	M
	V
	1/2

	
	System Information Type 3 Message Type
	Message Type
10.4
	M
	V
	1

	
	Cell Identity
	Cell Identity
10.5.1.1
	M
	V
	2

	
	Location Area Identification
	Location Area Identification
10.5.1.3
	M
	V
	5

	
	Control Channel Description
	Control Channel description
10.5.2.11
	M
	V
	3

	
	Cell Options
	Cell Options (BCCH)
10.5.2.3
	M
	V
	1

	
	Cell Selection Parameters
	Cell Selection Parameters
10.5.2.4
	M
	V
	2

	
	RACH Control Parameters
	RACH Control Parameters
10.5.2.29
	M
	V
	3

	
	SI 3 Rest Octets
	SI 3 Rest Octets
10.5.2.34
	M
	V
	4


9.1.43f
System information type 19

This message is sent optionally on the BCCH by the network to all mobile stations within the cell giving information on COMPACT neighbour cells. See Table 9.1.43f.1/3GPP TS 04.18. Special requirements for the transmission of this message apply, see 3GPP TS 05.02.

A mobile station that does not support COMPACT should ignore this message.

This message has a L2 pseudo length of 1.

Message type:
SYSTEM INFORMATION TYPE 19

Significance:
dual

Direction:
network to mobile station

Table 9.1.43f.1/3GPP TS 04.18: SYSTEM INFORMATION TYPE 19 message content

	IEI
	Information element
	Type / Reference
	Presence
	Format
	length

	
	L2 Pseudo Length
	L2 Pseudo Length
10.5.2.19
	M
	V
	 1

	
	RR management
Protocol Discriminator
	Protocol Discriminator
10.2
	M
	V
	1/2

	
	Skip Indicator
	Skip Indicator
10.3.1
	M
	V
	1/2

	
	System Information
Type 19 Message Type
	Message Type
10.4
	M
	V
	1

	
	SI 19 Rest Octets
	SI 19 Rest Octets
10.5.2.37g
	M
	V
	20


10.5.2.11
Control Channel Description

The purpose of the Control Channel Description information element is to provide a variety of information about a cell.

The Control Channel Description information element is coded as shown in Figure 10.5.2.11.1/3GPP TS 04.18 and Table 10.5.2.11.1/3GPP TS 04.18.

The Control Channel Description is a type 3 information element with 4 octets length.

	8
	7
	6
	5
	4
	3
	2
	1
	

	
	Control Channel Description IEI
	octet 1

	MSCR
	ATT
	BS-AG-BLKS-RES
	CCCH-CONF
	octet 2

	0
spare
	0
spare
	0
spare
	CBQ2
	BS-PA-MFRMS
	octet 3

	T 3212
time-out value
	octet 4


Figure 10.5.2.11.1/3GPP TS 04.18: Control Channel Description information element

Table 10.5.2.11.1/3GPP TS 04.18: Control Channel Description information element

	MSCR, MSC Release (octet 2)

Bit

8

0           MSC is Release '98 or older

1           MSC is Release '99 onwards



	ATT, Attach-detach allowed (octet 2)

 Bit

 7

 0          MSs in the cell are not allowed to apply

            IMSI  attach  and  detach procedure.

 1          MSs in the cell shall apply IMSI attach

            and detach procedure.

 BS-AG-BLKS-RES (octet 2)

 The  BS-AG-BLKS-RES  field  is  coded as the binary

 representation of the number of blocks reserved for

 access grant.

 Range 0 to 2 if CCCH-CONF = "001"

       0 to 7 for other values of CCCH-CONF

 All other values are reserved in the first case

                                                          

	CBQ2, Cell Bar Qualify 2 (octet 3)

 Bits

 5 4

 0 0        Cell Bar Qualify 2 inactive

 0 1        Reserved, shall be interpreted as 11

 1 0        Voice not supported, cell not barred, norm. cell selection priority

 1 1        Voice not supported, cell not barred, low cell selection priority

Note: See 3GPP TS 05.08 for information on Cell Bar Qualify 2



	CCCH-CONF (octet 2)

 bits

 3 2 1

 0 0 0      1 basic physical channel used for CCCH,

            not combined with SDCCHs

 0 0 1      1 basic physical channel used for CCCH,

            combined with SDCCHs

 0 1 0      2 basic physical channel used for CCCH,

            not combined with SDCCHs

 1 0 0      3 basic physical channel used for CCCH,

            not combined with SDCCHs

 1 1 0      4 basic physical channels used for CCCH,

            not combined with SDCCHs

  all other values are reserved



	BS-PA-MFRMS (octet 3)

  Bits

 3 2 1

 0 0 0      2 multiframes period for transmission of

              PAGING  REQUEST  messages  to the same

              paging subgroup

 0 0 1      3 multiframes period for transmission of

              PAGING  REQUEST  messages  to the same

              paging subgroup

 0 1 0      4 multiframes period for transmission of

              PAGING  REQUEST  messages  to the same

   .          paging   subgroup

   .

   .

 1 1 1      9 multiframes period for transmission of

              PAGING  REQUEST  messages  to the same

              paging subgroup

 Note: The number of different paging subchannels on

       the CCCH is:

       MAX(1,(3 - BS-AG-BLKS-RES)) * BS-PA-MFRMS

               if CCCH-CONF = "001"

       (9 - BS-AG-BLKS-RES) * BS-PA-MFRMS

               for other values of CCCH-CONF

                                                     

	T3212 timeout value (octet 4)

 The  T3212  timeout  value  field  is  coded as the

 binary  representation  of  the  timeout  value for

 periodic updating in decihours.

 Range: 1 to 255

 The  value 0 is used for infinite timeout value

 i.e.  periodic  updating  shall not be used within

 the cell.                                           


10.5.2.37g
SI 19 Rest Octets

The SI 19 Rest Octets information element contains information for cell re-selection to COMPACT channels.

The SI 19 Rest Octets information element is a type 5 information element with 20 octets length.

The value part is coded as shown below:

Table 10.5.2.37g.1/3GPP TS 04.18: SI 19 Rest Octets information element

	< SI 19 Rest Octets > ::=




< SI19_CHANGE_MARK : bit (2) >




< SI19_INDEX : bit (3) >




< SI19_LAST : bit (1) >




< COMPACT Neighbour Cell Parameters : < COMPACT Neighbour Cell params struct > >




< spare padding >;



	< COMPACT Neighbour Cell params struct > ::=




{ 1
< START_FREQUENCY : bit (10) >





< COMPACT Cell selection params : COMPACT Cell Selection struct >





< NR_OF_REMAINING_CELLS : bit (4) >





< FREQ_DIFF_LENGTH : bit (3) >





{ < FREQUENCY_DIFF : bit (n) >










< COMPACT Cell Selection struct > > } * val(NR_OF_REMAINING_CELLS } ** 0;



	< COMPACT Cell Selection struct > ::=




{ 0 <BCC : bit (3)> | 1 <BSIC : bit (6)> }




< CELL_BARRED : bit (1) >




< CBQ2 : bit (2) >




{ < LA Different parameters : < LA Different struct > > }




{ 0 | 1
< MS_TXPWR_MAX_CCH : bit (5) > }




{ 0 | 1
< RXLEV ACCESS MIN : bit (6) > }




{ 0 | 1
< CELL_RESELECT_OFFSET : bit (6) > }




{ 0 | 1
< TEMPORARY_OFFSET: bit (3)






< PENALTY_TIME : bit (5) > }




{ 0 | 1
< TIME_GROUP : bit (2) > }




{ 0 | 1
< GUAR_CONSTANT_PWR_BLKS : bit (2) >} ;



	< LA Different struct > : :=




{ 0 | 1
< CELL_RESELECT_HYSTERISIS : bit (3) > ;


Table 10.5.2.37g.2/3GPP TS 04.18: SI 19 Rest Octets information element details

	SI19_CHANGE_MARK (2 bit field)

The SI19 change mark field is changed each time information has been updated in any of the SI19 messages. A new value indicates that the mobile station shall re-read the information from all the SI19 messages. The coding of this field is network dependent.

Range: 0-3.

	SI19_INDEX (3 bit field)

The SI19_INDEX field is used to distinguish individual SI19 messages containing information about different neighbour cells. The field can take the binary representation of the values 0 to n, where n is the index of the last SI19 message.

Range: 0-7.

	SI19_LAST (1 bit field)

This field is coded as binary one if the SI19_INDEX in this message is the last SI19 message (i.e., it represents the highest SI19_INDEX being broadcast). If the field is coded as binary zero, then this is not the last SI19 message.

Range: 0-1.

	START_FREQUENCY (10 bit field)

The Start Frequency defines the ARFCN for the BCCH frequency of the first cell in the list.

	FREQ_DIFF_LENGTH (3 bit field)

The Freq Diff length field specifies the number of bits to be used for the Frequency diff field in the current Frequency group. The field is coded according to the following table

3 2 1
0 0 0

1 bit 
0 0 1

2 bits
  . . .
1 1 1

8 bits

	NR_OF_REMAINING_CELLS (4 bit field)

This field specifies the remaining number of cells that are defined in the frequency group. For each of them the parameters 'Frequency diff' and 'Cell selection params' will be repeated.

Range 1-16.

	COMPACT Cell Selection params

This struct contains information about COMPACT neighbour cells. The first field of the COMPACT Cell Selection struct, BSIC, defines the BSIC of the cell and then comes the field same RA as serving cell. Then follows none, some, or all of the fields MS_TXPWR_MAX_CCH, RXLEV ACCESS MIN, CELL_RESELECT_OFFSET, TEMPORARY_OFFSET, PENALTY_TIME, TIME_GROUP, GUAR_CONSTANT_PWR_BLKS. If fields are omitted, the values for these parameters are the same as for the preceding cell.

	FREQUENCY_DIFF ("Freq Diff length" bit field)

The Frequency Diff field specifies the difference in ARFCN to the BCCH carrier in the next cell to be defined. Note that the difference can be zero if two specified cells use the same frequency.

	BSIC (6 bit field)

The BSIC field is coded as the  "Base Station Identity Code" defined in 3GPP TS 03.03.

	BCC (3 bit field)

The BCC is specified by encoding its binary representation; it specifies the BSIC given by that BCC and the NCC of the BSIC specified by the previous occurrence of <BCC : bit(3)> or <BSIC : bit(6)>.

	CELL_BARRED (1 bit field)

0
The cell is not barred
1
The cell is barred

	CBQ2 (2 bit field)

Cell Bar Qualify 2. Coded as described in Table 10.5.2.11.1/3GPP TS 04.18.

	LA Different parameters

If <LA Different struct> contains a < CELL_RESELECT_HYSTERISIS : bit (3)>, this means that the cell is to be considered by the mobile station to belong to a different location area and that for the cell, the cell reselect hysteresis specified in < CELL_RESELECT_HYSTERISIS : bit (3)> applies.

If <LA Different struct> doesn't contain a < CELL_RESELECT_HYSTERISIS : bit (3)>, this means that the cell is to be considered by the mobile station to belong to the same location area.

For < CELL_RESELECT_HYSTERISIS : bit (3)>: see 10.5.2.4.

For < MS_TXPWR_MAX_CCH : bit  (5)>: see 10.5.2.4.

For < RXLEV_ACCESS_MIN : bit  (6)> see 10.5.2.4.

For < CELL_RESELECT_OFFSET : bit (6)>: see 10.5.2.35.

For < TEMPORARY_OFFSET : bit  (3)>: see 10.5.2.35.

For < PENALTY_TIME : bit  (5)>: see 10.5.2.35.

	TIME_GROUP (2 bit field)

The TIME_GROUP defines which time group (see 3GPP TS 05.02) the cell belongs to

Bit
2 1
0 0
Time Group 0
0 1
Time Group 1
1 0
Time Group 2
1 1
Time Group 3

	GUAR_CONSTANT_PWR_BLKS (2 bit field)

This field indicates the guaranteed number of constant power blocks in the neighbour cell. These are the blocks that the MS can use to perform neighbour cell measurements (see 3GPP TS 05.08). Note that there may be more CPBCCH blocks or allowed paging blocks in the neighbour cell than what is indicated in this field, but never less.

Bit

2 1 
Blocks at constant power

0 0 
4

0 1 
5

1 0 
6

1 1 
12 (i.e. BS_PAG_BLKS_RES = 0 in that cell)
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Access Technology: The access technology associated with a PLMN. The MS uses this information to determine what type of radio carrier to search for when attempting to select a specific PLMN (e.g., GSM, UMTS or GSM COMPACT). A PLMN may support more than one access technology.

4.4.3
PLMN selection

The registration on the selected PLMN and the location registration are only necessary if the MS is capable of services which require registration. Otherwise, the PLMN selection procedures are performed without registration.

The “HPLMN Selector with Access Technology”, “User Controlled PLMN Selector with Access Technology” and “Operator Controlled PLMN Selector with Access Technology” data fields in the SIM include associated access technologies for each PLMN entry, see GSM 11.11 [32]. The PLMN/access technology combinations are listed in priority order. If an entry includes more than one access technology, then no priority is defined for the preferred access technology and the priority is an implementation issue. 

The Mobile Equipment stores a list of "equivalent PLMNs". This list is replaced or deleted at the end of each location update procedure, routing area update procedure and GPRS attach procedure. The stored list consists of a list of equivalent PLMNs as downloaded by the network plus the PLMN code of the network that downloaded the list. All PLMNs in the stored list are regarded as equivalent to each other for PLMN selection, cell selection/re-selection and handover.

The MS shall not use the PLMN codes contained in the “HPLMN Selector with Access Technology” data field.

NOTE:
To allow provision for multiple HPLMN codes, the HPLMN access technologies are stored on the SIM together with PLMN codes. This version of the specification does not support multiple HLPMN codes and the “HPLMN Selector with Access Technology” data field is only used by the MS to get the HPLMN access technologies. The HPLMN code is the PLMN code included in the IMSI.

NOTE:
Different GSM frequency bands (eg. 900, 1800, 1900, 400) are all considered GSM access technology. An MS supporting more than one band should scan all the bands it’s supports when scanning for GSM frequencies. However GSM COMPACT systems which use GSM frequency bands but with the CBPCCH broadcast channel are considered as a separate access technology from GSM.

4.4.3.1
At switch‑on or recovery from lack of coverage

At switch on, or following recovery from lack of coverage,the MS selects the registered PLMN or equivalent PLMN (if it is available) using all access technologies that the MS is capable of and if necessary (in the case of recovery from lack of coverage, see subclause 4.5.2) attempts to perform a Location Registration.

EXCEPTION: In A/Gb mode or GSM COMPACT, an MS with voice capability, shall not search for CPBCCH carriers, unless the “RPLMN Last Used Access Technology” field is available in the SIM and indicates GSM COMPACT. In A/Gb mode or GSM COMPACT, an MS not supporting packet services shall not search for CPBCCH carriers.

If successful registration is achieved, the MS indicates the selected PLMN.

If there is no registered PLMN, or if registration is not possible due to the PLMN being unavailable or registration failure, the MS follows one of the following two procedures depending on its operating mode.

EXCEPTION: If registration is not possible on recovery from lack of coverage due to the registered PLMN being unavailable, a MS attached to GPRS services may, optionally, continue looking for the registered PLMN for an implementation dependent time.

NOTE 1:
A MS attached to GPRS services should use the above exception only if one or more PDP contexts are currently active.

4.4.3.1.1
Automatic Network Selection Mode Procedure

The MS selects and attempts registration on other PLMNs, if available and allowable, in the following order:

i)
HPLMN (if not previously selected);

ii)
 each PLMN in the "User Controlled PLMN Selector with Access Technology" data field in the SIM (in priority order);

iii)
each PLMN in the "Operator Controlled PLMN Selector with Access Technology" data field in the SIM (in priority order);

iv)
other PLMN/access technology combinations with received high quality signal in random order;

v)
other PLMN/access technology combinations in order of decreasing signal quality.

When following the above procedure the following requirements apply:

a)
In A/Gb mode or GSM COMPACT, an MS with voice capability shall ignore PLMNs for which the MS has identified at least one cell that do not offer voice service. (In A/Gb mode, this is indicated by the CELL_BAR_QUALIFY_2 parameter).

b)
In A/Gb mode or GSM COMPACT, an MS with voice capability , or an MS not supporting packet services shall not search for CPBCCH carriers.

c)
In ii and iii, the MS should limit its search  for the PLMN to the access technology or access technologies associated with the PLMN in the appropriate PLMN Selector with Access Technology list (User Controlled  or Operator Controlled selector list). An MS using a SIM without access technology information storage (i.e. the “User Controlled PLMN Selector with Access Technology” and the “Operator Controlled PLMN Selector with Access Technology” data fields are not present) shall instead use the “PLMN Selector” data field, for each PLMN in the “PLMN Selector” data field, the MS shall search for all access technologies it is capable of and shall assume GSM access technology as the highest priority radio access technology.

d)
In iv and v, the MS shall search for all access technologies it is capable of, before deciding which PLMN to select.

e)
In ii, and iii, a packet only MS which supports GSM COMPACT, but using a SIM without access technology information storage (i.e. the “User Controlled PLMN Selector with Access Technology” and the “Operator Controlled PLMN Selector with Access Technology” data fields are not present) shall instead use the “PLMN Selector” data field, for each PLMN in the “PLMN Selector” data field, the MS shall search for all access technologies it is capable of and shall assume GSM COMPACT access technology as the lowest priority radio access technology.

f)
In i, the MS shall search for all access technologies it is capable of. The MS shall start its search using the access technologies stored in the “HPLMN Selector with Access Technology” data field on the SIM in priority order as defined in section 4.4.3 (i.e. the PLMN/access technology combinations are listed in priority order, if an entry includes more than one access technology then no priority is defined for the preferred access technology and the priority is an implementation issue).

g)
In i, an MS using a SIM without access technology information storage (i.e. the “HPLMN Selector with Access Technology” data field is not present) shall search for all access technologies it is capable of and shall assume GSM access technology as the highest priority radio access technology. A packet only MS which supports GSM COMPACT using a SIM without access technology information storage shall also assume GSM COMPACT access technology as the lowest priority radio access technology.

h)
In v, the MS shall order the PLMN/access technology combinations in order of decreasing signal quality within each access technology. The order between PLMN/access technology combinations with different access technologies is an MS implementation issue.

NOTE:
Requirements a) and b) apply also to requirement d), so a GSM voice capable MS should not search for GSM COMPACT PLMNs, even if capable of GSM COMPACT. 

NOTE:
Requirements a) and b) apply also to requirement f), so a GSM voice capable MS should not search for GSM COMPACT PLMNs, even if this is the only access technology on the “HPLMN Selector with Access Technology” data field on the SIM. Also PLMNs not offering voice services should be ignored by voice capable GSM mobiles.

NOTE:
High quality signal is defined in the appropriate AS specification.

If successful registration is achieved, the MS indicates the selected PLMN.

If registration cannot be achieved because no PLMNs are available and allowable, the MS indicates "no service" to the user, waits until a new PLMN is available and allowable and then repeats the procedure.

If there were one or more PLMNs which were available and allowable, but an LR failure made registration on those PLMNs unsuccessful or an entry in the “forbidden LAs for regional provision of service” list prevented a registration attempt, the MS selects the first such PLMN again and enters a limited service state.

4.4.3.1.2
Manual Network Selection Mode Procedure

The MS indicates whether there are any PLMNs, which are available using all supported access technologies. This includes PLMNs in the "forbidden PLMNs" list and PLMNs which only offer services not supported by the MS. An MS which supports GSM COMPACT shall also indicate GSM COMPACT PLMNs (which use PBCCH).

If displayed, PLMNs meeting the criteria above are presented in the following order:

i)-
HPLMN;

ii)-
PLMNs contained in the " User Controlled PLMN Selector with Access Technology " data field in the SIM (in priority order);

iii)- PLMNs contained in the "Operator Controlled PLMN Selector with Access Technology" data field in the SIM (in priority order);

iv)- other PLMN/access technology combinations with received high quality signal in random order;

v)-
other PLMN/access technology combinations in order of decreasing signal quality.

In ii and iii, an MS using a SIM without access technology information storage (i.e. the “User Controlled PLMN Selector with Access Technology” and the “Operator Controlled PLMN Selector with Access Technology” data fields are not present) shall instead present the PLMNs contained in the “PLMN Selector” data field in the SIM (in priority order).

In v, requirement h) in section 4.4.3.1.1 applies.

In A/Gb mode or GSM COMPACT, if a PLMN does not support voice services then this shall be indicated to the user.[This defines the requirement that SI3 must be read!]
The user may select his desired PLMN and the MS then initiates registration on this PLMN using the access technology chosen by the user for that PLMN or using the highest priority available access technology for that PLMN, if the associated access technologies have a priority order. (This may take place at any time during the presentation of PLMNs). For such a registration, the MS shall ignore the contents of the “forbidden LAs for roaming”, “forbidden LAs for regional provision of service”, "forbidden PLMNs for GPRS service" and “forbidden PLMNs” lists. 

NOTE:
It is an MS implementation option whether to indicate access technologies to the user. If the MS does display access technologies, then the access technology used should be the access technology chosen by the user for that PLMN. If the MS does not display access technologies, then the access technology chosen for a particular PLMN should be the highest priority available access technology for that PLMN, if the associated access technologies have a priority order.

If the user does not select a PLMN, the selected PLMN shall be the one that was selected before the PLMN selection procedure started. If no such PLMN was selected or that PLMN is no longer available, then the MS shall attempt to camp on any acceptable cell and enter the limited service state.

NOTE:
High quality signal is defined in the appropriate AS specification.

4.4.3.2
User reselection

At any time the user may request the MS to initiate reselection and registration onto an available PLMN, according to the following procedures, dependent upon the operating mode.

4.4.3.2.1
Automatic Network Selection Mode

The MS selects and attempts registration on PLMNs, if available and allowable, in all of its bands of operation in accordance with the following order:

i)
HPLMN;

ii)
PLMNs contained in the " User Controlled PLMN Selector with Access Technology" data field in the SIM (in priority order) excluding the previously selected PLMN;

iii)
PLMNs contained in the "Operator Controlled PLMN Selector with Access Technology" data field in the SIM (in priority order) excluding the previously selected PLMN;

iv)
other PLMN/access technology combinations with the received high quality signal in random order excluding the previously selected PLMN;

v)
other PLMN/access technology combinations, excluding the previously selected PLMN in order of decreasing signal quality or, alternatively, the previously selected PLMN may be chosen ignoring its signal quality;

vi)
The previously selected PLMN.

The previously selected PLMN is the PLMN which the MS has selected prior to the start of the user reselection procedure.

NOTE:
 If the previously selected PLMN is chosen, and registration has not been attempted on any other PLMNs, then the MS is already registered on the PLMN, and so registration is not necessary.

When following the above procedure the requirements a), b), c), e), f), g), h) in section 4.4.3.1.1 apply: Requirement d) shall apply as shown below:

d)
In iv, v, and vi, the MS shall search for all access technologies it is capable of before deciding which PLMN to select.

NOTE: 
High quality signal is defined in the appropriate AS specification.

4.4.3.3
In VPLMN

If the MS is in a VPLMN, the MS shall periodically attempt to obtain service on its HPLMN or higher priority PLMN listed in "user controlled PLMN selector" or "operator controlled PLMN selector" by scanning in accordance with the requirements that are applicable to i), ii) and iii) as defined in the Automatic Network Selection Mode in clause 4.4.3.1.1. In the case that the mobile has a stored “Equivalent PLMNs” list the mobile shall only select a PLMN if it is of a higher priority than those of the same country as the current serving PLMN which are stored in the “Equivalent PLMNs” list. For this purpose, a value T minutes may be stored in the SIM, T is either in the range 6 minutes to 8 hours in 6 minute steps or it indicates that no periodic attempts shall be made. If no value is stored in the SIM, a default value of 60 minutes is used.

The attempts to access the HPLMN or higher priority PLMN shall be as specified below:

a)
The periodic attempts shall only be performed in automatic mode when the MS is roaming;

b)
After switch on, a period of at least 2 minutes and at most T minutes shall elapse before the first attempt is made;

c)
The MS shall make an attempt if the MS is on the VPLMN at time T after the last attempt;

d)
Periodic attempts shall only be performed by the MS while in idle mode;

e)
If the HPLMN or higher priority PLMN is not found, the MS shall remain on the VPLMN;

f) In steps i), ii) and iii) the MS shall limit its attempts to access higher priority PLMNs to PLMNs of the same country as the current serving VPLMN;

g) Only the priority levels of Equivalent PLMNs of the same country as the current serving VPLMN shall be taken into account to compare with the priority level of a selected PLMN.

4.4.3.4
Investigation Scan for higher prioritized PLMN

The support of this procedure is mandatory if the ME supports GSM COMPACT and otherwise optional.

A MS capable of both GSM voice and packet service shall, when indicated in the SIM, investigate if there is service from a higher prioritized PLMN not offering GSM voice service, either HPLMN or a PLMN in a "PLMN Selector with Access Technology " data field on the SIM.

The MS shall scan  for PLMNs in accordance with the requirements described for automatic network selection mode in subclause 4.4.3.1.1 that are applicable to i), ii) and iii) with the exception of requirement a) and b) in subclause 4.4.3.1. Requirement a) and b) that are specified for automatic network selection mode in subclause 4.4.3.1 shall be ignored during the investigation scan. 

If indicated on the SIM, the investigation scan shall be performed:

i) After each successful PLMN selection and registration is completed, when the MS is in idle mode. This investigation scan may rely on the information from the already performed PLMN selection and may not necessarily require a rescan

ii) When the MS is unable to obtain normal service from a PLMN, (limited service state) see subclause 3.5. 

The investigation scan is restricted to automatic selection mode and shall only be performed by an MS that is capable of both voice and packet data. It shall only be performed if the selected PLMN is not already the highest prioritized PLMN in the current country. (HPLMN in home country, otherwise according to PLMN selector lists)

The MS shall return to RPLMN after the investigation scan is performed.

If a higher prioritized PLMN not offering GSM voice service is found, this shall be indicated to the user. The MS shall not select the PLMN unless requested by the user.

