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3.3.2.1
Paging initiation by the network

The network initiates the paging procedure to trigger RR connection establishment by broadcasting a paging request message on the appropriate paging subchannel on CCCH or PCCCH, and starts timer T3113. The paging subchannels on CCCH and PCCCH are specified in 3GPP TS 45.002 and 3GPP TS 43.013.

The network may also send paging related information on PACCH to a mobile station in packet transfer mode, see sub-clause 3.3.2.1.3.

The network may also broadcast paging related information on any voice broadcast or voice group call channel downlink.

3.3.2.1.1
Paging initiation using paging subchannel on CCCH

Paging initiation using the paging subchannel on CCCH is used when sending paging information to a mobile station in idle mode. It is also used when sending paging information to a mobile station in packet idle mode, if PCCCH is not present in the cell.

NOTE 1:
There are 3 types of paging messages which may be used on CCCH:

-
PAGING REQUEST TYPE 1;

-
PAGING REQUEST TYPE 2; and

-
PAGING REQUEST TYPE 3.

In a PAGING REQUEST message on CCCH to trigger RR connection establishment, the mobile station shall be identified by the TMSI (non-GPRS TMSI) or its IMSI. If the mobile station is identified by the TMSI, it shall proceed as specified in sub-clause 3.3.2.2.

If the mobile station in packet idle mode is identified by its IMSI, it shall parse the message for a corresponding Packet Page Indication field:

-
if the Packet Page Indication field indicates a paging procedure for RR connection establishment, or the field is not present in the message, the mobile station shall proceed as specified in sub-clause 3.3.2.2;

-
if the Packet Page Indication field indicates a packet paging procedure, the mobile station shall proceed as specified in sub-clause 3.5.1.2.

A PAGING REQUEST message on CCCH includes for each mobile station that is paged to trigger RR connection establishment an indication which defines how mobiles of different capabilities shall code the establishment cause field in the CHANNEL REQUEST message. The information received in the CHANNEL REQUEST can be used by the network to assign a suitable channel.

A PAGING REQUEST message on CCCH may include more than one mobile station identification.

A PAGING REQUEST TYPE 1 message on CCCH may have additionally a notification message coded in the P1 rest octets information element. The notification for one group call may be segmented over two PCH blocks. Extended paging shall be indicated in the first block.
A PAGING REQUEST message on CCCH may also include priority levels related to the mobile station identifications. A mobile station in group receive mode supporting eMLPP shall take into account this information to decide whether to respond to this PAGING REQUEST and, if the call is answered, the mobile station shall store the priority level for the duration of the call. A mobile station not supporting eMLPP shall ignore this information element when received in a PAGING REQUEST message.

NOTE 2:
A mobile station not supporting VGCS or VBS may ignore this information element when received in a PAGING REQUEST message, since the priority level is also provided in the SETUP message.

If VGCS or VBS is supported by the network, messages sent on the PCH may also include an indication of the change of the information sent on the NCH (see sub-clause 3.3.3.2).

The choice of the message type depends on the number of mobile stations to be paged and of the types of identities that are used. The maximum number of paged mobile stations per message is 4 when using only TMSIs for identification of the mobile stations.

The mobile station in idle mode is required to receive and analyse the paging messages and immediate assignment messages sent on the paging subchannel corresponding to its paging subgroup, as specified in 3GPP TS 45.002.

NOTE 3:
The possible immediate assignment messages are: the IMMEDIATE ASSIGNMENT, the IMMEDIATE ASSIGNMENT EXTENDED and the IMMEDIATE ASSIGNMENT REJECT messages.

The paging and immediate assignment type messages contain a page mode information element. This information element controls possible additional requirements on mobile stations belonging to the paging subgroup corresponding to the paging subchannel the message was sent on. This implies that a given mobile station shall take into account the page mode information element of any message sent on its own paging subchannel whatever the nature of this message (paging messages or immediate assignment messages). This further implies that the mobile station does not take into account page mode information element of messages sent on paging subchannels other than its own paging subchannel. The requirements yielded by the page mode information element are as follows:

a)
normal paging: no additional requirements;

b)
extended paging: the mobile station is required in addition to receive and analyse the next but one message on the PCH;

c)
paging reorganization: The mobile station shall receive all messages on the CCCH regardless of the BS-AG-BLKS-RES setting. It is required to receive all BCCH messages. When the mobile station receives the next message to its (possibly new) paging subgroup the subsequent action is defined in the page mode information element in that message;

d)
same as before: No change of page mode from the previous page mode.

Note that a mobile station takes into account the page mode information only in messages of its own paging subchannel whatever the currently applied requirements (a, b, c or d).

When the mobile station selects a new PCH, the initial page mode in the mobile station shall be set to paging reorganization. If a message in the paging subchannel is not received correctly, the message is ignored and the previous page mode is assumed.

3.3.3
Notification procedure

The support of notification procedure is mandatory for mobile stations supporting "VGCS receive" and/or "VBS receive".

The network informs the mobile station of starting or on-going voice broadcast calls and voice group calls with the notification procedure.

In cases where the mobile station has initiated a VGCS call, if the channel mode modify procedure is applied to turn the dedicated channel into a VGCS channel and ciphering may be applied for that call, in this case the network should suspend transmission of notification messages until ciphering with the group cipher key has started on the dedicated channel.

3.3.3.1
Notification of a call

The mobile station may receive a notification that a voice broadcast call or a voice group call is established. Notifications may be sent on the NCH, on the PCH, or on the FACCH when in dedicated mode or group receive mode. The presence of an NCH is indicated on the PCH in the Pi Rest Octets IE. A notification contains the group call reference and possibly other related information. This notification may be contained:

-
in a NOTIFICATION/NCH message sent on the NCH to notify mobile stations of VBS or VGCS calls in the current cell, possibly together with a description of the related VBS or VGCS channel, and if the call is ciphered the value of the related VSTK_RAND and CELL_GLOBAL_COUNT;

-
in a NOTIFICATION/FACCH message sent in unacknowledged mode on the main DCCH to notify mobile stations in dedicated mode or on the main DCCH of a VGCS or VBS channel, of another VBS or VGCS call in the current cell, possibly together with a description of the related VBS or VGCS channel, and if the call is ciphered the value of the related VSTK_RAND, CELL_GLOBAL_COUNT and bit 22 of  COUNT (related to TDMA frame number as defined in 43.020);

-
in the rest octets part of a PAGING REQUEST TYPE 1 message. The notification may contain a description of the related VBS or VGCS channel and if the call is ciphered the value of the related VSTK_RAND and possibly the CELL_GLOBAL_COUNT.
When the network supports ciphered group calls the CELL_GLOBAL_COUNT shall be provided on the NCH. When the MS camps on a cell it should read the NCH and determine if CELL_GLOBAL_COUNT is provided. 

When the MS obtains its CELL_GLOBAL_COUNT via the Notification/FACCH message it must check if the CELL_GLOBAL_COUNT provided in the message is up to date by comparing  bit 22 of COUNT in the message with the actual value of  COUNT. If the value of bit 22 of COUNT in the message is ‘1’ but the actual value is ‘0’, then the value of CELL_GLOBAL_COUNT obtained from the Notification/FACCH message shall be incremented by one (modulo 4).

The CELL_GLOBAL_COUNT is optionally transmitted in the Paging Request Type 1 message on the PCH and in the Notification/FACCH message when these messages contain a notification for a ciphered group call. If the group call is ciphered but the CELL_GLOBAL_COUNT is not provided in notification on the PCH, then the mobile station may obtain the CELL_GLOBAL_COUNT from the NCH, if not already obtained.

Once the MS has obtained the CELL_GLOBAL_COUNT for the serving cell it shall maintain its own copy of the parameter, incrementing the CELL_GLOBAL_COUNT by one (modulo 4) each time bit 22 of  COUNT changes from ‘1’ to ‘0’.

A mobile station supporting neither VGCS listening nor VBS listening may ignore the notifications sent on the NCH or PCH. It may also ignore the notifications sent on the main DCCH except that a RR-STATUS message shall be sent to the network with cause #97, "message not existent or not implemented".

Upon receipt of every notification message a mobile station supporting VGCS listening or VBS listening shall give an indication containing the notified group call reference(s) to upper layers in the mobile station which may then decide:

-
not to react on the notification; or

-
join the voice broadcast call or the voice group call, if needed after having stopped on going activities.

3.3.3.2
Joining a VGCS or VBS call

3.3.3.2.1
General

In order to join a VGCS or a VBS call the following procedures apply.

In this sub-clause, the term notification refers to the notification which has triggered the decision to join a VGCS or VBS call. The notification for one VGCS/VBS call may by segmented across two messages, as described in sub-clause 3.3.3.2.2.
If the notification on the main DCCH concerns a VBS or VGCS in the current cell and does not contain a description of the VGCS or VBS channel, the mobile station shall read the corresponding notification on the NCH. If the notification is for a VGCS/VBS call that is ciphered but no VSTK_RAND or CELL_GLOBAL are provided, then the notification will be discarded.
If the description of the VGCS or VBS channel was included in the notification for the current cell, RR connection establishment shall not be initiated, instead, the mobile station shall enter the group receive mode, unless the group call is ciphered and the ciphering mechanism parameters (ie VSTK_RAND or CELL_GLOBAL_COUNT are not available). In this case the notification is discarded.

If no description for the VGCS or VBS channel is included in the notification, the mobile station shall establish a RR connection in dedicated mode in order to initiate the notification response procedure.
When the group call is ciphered then the MS shall calculate the ciphering keys using the group key with the following parameters, as described in 43.020:

-
VSTK_RAND - provided in the notification

-
CELL_GLOBAL_COUNT - provided in the notification

-
Cell Global Identifier (CGI)  - provided in system information type 3 and 4

-
Cipher key Sequence Number  - provided in the group call reference that is contained within the notification

The cipher keys need to be recalculated whenever CELL_GLOBAL_COUNT changes. The MS obtains the identity of its ciphering algorithm from its USIM for the given Cipher Key Sequence Number.

3.3.3.2.2
Segmentation of notifications

3.3.3.2.2.1
General

Segmented notifications are only applicable to ciphered group calls. The second segment is used to contain additional parameters related to the VGCS ciphering mechanism (VSTK_RAND, CELL_GLOBAL_COUNT).

Notifications can be segmented on the NCH, FACCH and PCH as described in the following sub-clauses. All segments of  a segmented notification shall be transmitted and reassembled on the same logical channel (ie NCH, FACCH or PCH).

3.3.3.2.2.2
Segmentation of notifications on NCH

The first segment of a segmented notification on the NCH contains the following fields;

-
Group call Reference with group channel description

-
Indication that group call is ciphered group call,  as indicated by Group Cipher Key within the group call reference

-
Segment Id is set to 0

The second segment of a segmented notification on the NCH contains the following fields:

-
Same Group call reference as first segment, with no group channel description 

-
VSTK_RAND and possibly CELL_GLOBAL_COUNT

-
Segment Id is set to 1

When the MS receives a segment of a segmented notification for a group call that it is a member and for which no previous segment has been received, it shall start timer T3206 for the given group call. The MS shall stop timer T3206 in any of the following cases

-
The MS joins another group call
-
The MS reselects to another cell
-
The value of NLN changes

-
The MS receives the missing segment

If timer T3206 expires, the associated segment shall be discarded. 
3.3.3.2.2.3
Segmentation of notifications on FACCH

The first segment of a segmented notification on the FACCH contains the following fields;

-
Group call reference with group channel description

-
Indication that group call is ciphered group call,  as indicated by Group Cipher Key Sequence Number within the group call reference

-
Segment Id is set to 0

The second segment of a segmented notification on the FACCH contains the following fields:

-
Same group call reference as first segment, with no group channel description 

-
VSTK_RAND and possibly CELL_GLOBAL_COUNT

-
Segment Id is set to 1

When the MS receives the first segment of a segmented notification for a group call that it is a member, it shall start timer T3208 for the given group call. The MS shall stop timer T3208 in any of the following cases

-
The MS joins another call
-
The MS performs handover to another cell
-
The MS receives the associated second segment

If timer T3208 expires, the associated segment shall be discarded. 

When the MS receives the second segment of a notification of a group call that it is member of before receiving the associated first segment then the MS shall discard the second segment. If the MS wants to join this group call it shall read the NCH to obtain the full description of the group call.
3.3.3.2.2.4
Segmentation of notifications on PCH

The first segment of a segmented notification on the PCH contains the following fields;

-
Group call reference and group channel description

-
Indication that group call is ciphered group call, as indicated by Group Cipher Key within the group call reference

-
Extended paging set

The second segment of a segmented notification on the PCH contains the following fields:

-
Same group call reference as first segment, or reduced group call reference

-
No group channel description 

-
VSTK_RAND and possibly CELL_GLOBAL_COUNT

-
Extended paging may be set for the mobile stations whose paging subchannel is located at the position of this segment
The MS shall only combine the first segment of the notification with the second segment if they have the same group call reference.

The MS shall discard the first segment if:

-
The second segment is not correctly received 

-
The MS leaves Idle mode to joins another call

When the MS receives the second segment without previously receiving the associated first segment for a group call which it is a member of, then the MS shall discard the second segment. If the MS wants to join this group call it shall read the NCH to obtain the full description of the group call. 
3.4
Procedures in dedicated mode and in group transmit mode

3.4.4
Handover procedure

In dedicated mode, dual transfer mode or group transmit mode, an intercell or intracell change of channel(s) can be requested by the network RR sublayer. This change may be performed through the handover procedure.

NOTE:
The decision to do a handover and the choice of the new cell is out of the scope of this technical specification.

The purpose of the handover procedure is to completely modify the channels allocated to the mobile station e.g. when the cell is changed. A change in the channel configuration nature is possible. This procedure is used only while in dedicated mode, dual transfer mode or group transmit mode.

The handover procedure shall not be used for changing between dependent configurations (see sub-clause 3.4.3). 

The handover procedure includes:

-
The suspension of normal operation except for RR management (layer 3).

-
The disconnection of the main signalling link, and of the other links via local end release (layer 2), and the disconnection of the TCH(s) if any.

-
The abortion of the packet resources (see 3GPP TS 44.060), if in class A mode of operation.

-
The disconnection and the deactivation of previously assigned channels and their release (layer 1).

-
The activation of the new channels, and their connection if applicable.

-
The triggering of the establishment of data link connection for SAPI = 0 on the new channels.

The handover procedure is always initiated by the network.

3.4.4.1
Handover initiation

The network initiates the handover procedure by sending a HANDOVER COMMAND message to the mobile station on the main DCCH. It then starts timer T3103.

If the HANDOVER COMMAND message refers to a cell to which the mobile station is not synchronised to, this shall not be considered as an error (see 3GPP TS 45.008).

NOTE:
The network should take into account limitations of certain mobile stations to understand formats used in the Frequency List IE, Frequency Short List IE, and Cell Channel Description IE used in the HANDOVER COMMAND message, see sub-clause 10.5.2.13, sub-clause 10.5.2.14, and sub-clause 10.5.2.1b.

When sending this message on the network side, and when receiving it on the mobile station side, all transmission of signalling layer messages except for those RR messages needed for this procedure and for abnormal cases, is suspended until resuming is indicated. These RR messages can be deduced from sub-clauses 3.4.3 and 8.5.1 "Radio Resource management".

Upon receipt of the HANDOVER COMMAND message, the mobile station initiates, as described in sub-clause 3.1.4, the release of link layer connections, disconnects the physical channels (including the packet resources, if in class A mode of operation), commands the switching to the assigned channels and initiates the establishment of lower layer connections (this includes the activation of the channels, their connection and the establishment of the data links).

The HANDOVER COMMAND message contains:

-
The characteristics of the new channels, including for the multislot configuration and the TCH/H + TCH/H + ACCHs configuration the exact ACCHs to be used. The message may also contain definitions of the channel mode to be applied for one or several channel sets. If a previously undefined channel set is defined by the HANDOVER COMMAND message, a definition of the channel mode for the new channel set shall be included in the message.

-
The characteristics of the new cell that are necessary to successfully communicate (e.g. frequency list in the case of slow frequency hopping), including the data that allows the mobile station to use the pre-knowledge about synchronization it acquires by the measurement process (i.e. BSIC + BCCH frequency).

-
A power command (cf. 3GPP TS 45.008). The power level defined in this power command shall be used by the mobile station for the initial power on the new channel(s). It shall not affect the power used on the old channel(s).

-
An indication of the physical channel establishment procedure to be used.

-
A handover reference, used as specified in the following sub-clause. The choice of the handover reference by the network is out of the scope of this specification and left to the manufacturers.

-
Optionally a timing advance to be used on the new cell.

-
Optionally a cipher mode setting. In that case, this ciphering mode has to be applied on the new channel. If no such information is present, the ciphering mode is the same as on the previous channel. In either case the ciphering key shall not be changed. In the case of GERAN A/Gb mode to GERAN A/Gb mode handover, the HANDOVER COMMAND message shall not contain a cipher mode setting IE that indicates "start ciphering" unless a CIPHERING MODE COMMAND message has been transmitted previously in this instance of the dedicated mode: if such a HANDOVER COMMAND message is received it shall be regarded as erroneous, a HANDOVER FAILURE message with cause "Protocol error unspecified" shall be returned immediately, and no further action taken. In the case of UTRAN to GERAN A/Gb mode handover or GERAN Iu mode to GERAN A/Gb mode handover, the HANDOVER COMMAND message, which is sent transparently via RNC/BSC from BSS to the mobile station, shall always contain the cipher mode setting IE to indicate the ciphering mode to be used in GERAN A/Gb mode. In the case of CDMA2000 to GERAN A/Gb mode handover, the HANDOVER COMMAND message, which is sent transparently via RNC from BSS to the mobile station, shall always contain the cipher mode setting IE.

-
Optionally, in a voice group call, a VGCS target mode information element defining which RR mode is to be used on the new channel (i.e. dedicated mode or group transmit mode). If this information element is not present, the mode shall be assumed to be the same as on the previous channel. The VGCS target mode information element shall also indicate the group cipher key number for the group cipher key to be used on the new channel or if the new channel is non ciphered. Additionally, the VGCS target cell ciphering information element shall contain the target cell identifier and CELL_GLOBAL_COUNTand optionally contain the target cell’s location area. If these information elements are not present, the ciphering mode, ciphering key target cell identifier, location area and CELL_GLOBAL_COUNT shall be the same as on the previous channel. Mobile stations not supporting VGCS talking shall ignore the HANDOVER COMMAND message if the VGCS target mode information element or VGCS target cell ciphering information element is included in the message and shall send an RR STATUS message to the network with cause #96. If a VGCS target mode information element or VGCS target cell ciphering information element and a cipher mode setting information element is included in the same message, then a mobile station supporting VGCS talking shall regard the HANDOVER COMMAND message as erroneous, an HANDOVER FAILURE message with cause "Protocol error unspecified" shall be returned immediately, and no further action taken.

-
Optionally, when the channel mode indicates that a multi-rate speech codec must be applied, the MultiRateconfiguration to be used in the new cell. The MultiRate Configuration IE defines the set of codec mode and related information to use after the handover. When accessing the new channel, the mobile station shall use for the Initial Codec Mode the mode specified in the MultiRate Configuration IE, if present, or apply by default the implicit rule defined in 3GPP TS 45.009.
In addition, a HANDOVER COMMAND message may indicate a frequency change in progress, with a starting time and possibly alternative channel descriptions.

In the case of the reception of a HANDOVER COMMAND message which contains only the description of a channel to be used after the starting time, the mobile station shall wait up to the starting time before accessing the channel. If the starting time has already elapsed, the mobile shall access the channel as an immediate reaction to the reception of the message (see 3GPP TS 45.010 for the timing constraints).

In the case of a handover towards a GERAN cell to which the mobile station is not synchronised to and in the case of an intersystem handover to GERAN, at the reception of a HANDOVER COMMAND message which contains only the description of a channel to be used after the starting time, the mobile station shall wait up to the starting time before accessing the new channel. If the starting time has already elapsed, the mobile shall access the new channel as an immediate reaction to the reception of the message (see 3GPP TS 45.010 for the timing constraints). Between the reception of the HANDOVER COMMAND and the starting time there is no requirement for the mobile station to receive or transmit on the old channel.

NOTE:
This case may result to a long interruption and should not be used.

If the message contains both the description of a channel to be used after the indicated time and of a channel to be used before, the mobile station accesses a channel as an immediate reaction to the reception of the message. If the moment the mobile station is ready to access is before the indicated time, the mobile station accesses the channels described for before the starting time. The mobile station then changes to the channel described for after the starting time at the indicated time. New parameters can be frequency list, MAIO and HSN. Other parameters describing the allocated channels must be identical to the parameters described for before the starting time. If the moment the mobile station is ready to access is after the starting time, the mobile station accesses the channel described for after the starting time.

If the channel mode indicates that a multi-rate speech codec must be applied, and the MultiRateConfiguration IE is not included in the HANDOVER COMMAND message, then the mobile station shall use on the new channel the AMR configuration it was using on the old channel when it received the HANDOVER COMMAND message. The MultiRate Configuration IE shall be included in the case of full rate channel to half rate channel handover. If not included in this case, the mobile station shall behave as if the MultiRate Configuration IE was inconsistent.
In the case of handover of the group channel in a ciphered group call, the MS shall recalculate the ciphering keys from the following parameters, as described in 43.020:

-
VSTK_RAND – as in source cell

-
CGI
- as supplied in the Handover Command

-
CELL_GLOBAL_COUNT – value of parameter in the target cell, as supplied in the Handover Command

-
Cipher Key Sequence Number – value obtained via the Handover Command

-
B22_COUNT – Bit 22 of COUNT ( as defined in 43.020)

The MS must check if the CELL_GLOBAL_COUNT provided in the Handover Command message is up to date by comparing  bit 22 of COUNT in the message with the actual value of  COUNT in the target cell. If the value of bit 22 of COUNT in the message is ‘1’ but the actual value is ‘0’, then the value of CELL_GLOBAL_COUNT obtained from the Notification/FACCH message shall be incremented by one (modulo 4).

The MS shall fetch from the USIM the identity of its ciphering algorithm to use on the group channel for the given Cipher Key Sequence Number.
3.4.12
Indication of notifications and paging information

Only applicable for mobile stations supporting VGCS or VBS.

In dedicated mode or in group transmit mode, the RR entity shall provide indications to the upper layer on all received notifications for voice group calls or voice broadcast calls according to the VGCS or VBS subscription data stored in the mobile station. The indication shall include the notified group or broadcast call reference and possibly the related priority VSTK_RAND and CELL_GLOBAL_COUNT, if provided.

In group transmit mode, if the mobile station has decoded a paging message with the own mobile station identity on the PCH or on the voice group call channel downlink, the RR entity shall provide an indication to the upper layers, together with the related priority, if applicable.

In group transmit mode, if the RR entity receives information on the voice group call channel of the existence of a paging message in its paging subgroup of the PCH, the RR entity shall pass this information to the upper layers together with the related priority if provided (see also sub-clauses 3.3.2 and 3.3.3).

3.4.15
Group receive mode procedures

Only applicable for support of VGCS listening or VBS listening.

3.4.15.1
Mobile station side

3.4.15.1.1
Reception of the VGCS or VBS channel

3.4.15.1.1.1
General

In group receive mode, the mobile station receives the downlink of the voice broadcast channel or voice group call channel for which the channel description was provided within the notification message or in the related command message. The mobile station should also listen to the CCCH of the serving cell. Moreover, it measures the received levels on the serving cell and on the neighbour cells to assess the need for a cell reselection as specified in 3GPP TS 45.008. The general cell reselection procedure for the mobile station in group receive mode is described in 3GPP TS 23.022. If the group call is ciphered then the MS on cell reselection shall recalculate the cipher keys and obtain the identity of its ciphering algorithm as described in sub-clause 3.4.5.1.1.2.
Information on neighbour cells used for cell reselection and reception of the VGCS or VBS channel in the neighbour cells may be provided on the downlink messages (see sub-clause 3.4.15.1.2). If no such information is provided or information is missing, the mobile station shall try to read this information on the BCCH and NCH of the neighbour cells.

3.4.5.1.1.2
Reception on ciphered VGCS or VBS channel

The MS shall derive the cipher key using the following parameters:

-
VSTK_RAND – obtained via the notification message

-
CELL_GLOBAL_COUNT – obtained via the NCH, Notification/FACCH or Paging Request Type 1

-
CGI – obtained via System Information 3 or 4

-
Cipher Key Sequence Number – obtained via the group call reference

The derivation of the key from the above parameters is explained in 43.020.

The MS shall obtain the identity of its ciphering algorithm from its USIM for the given Cipher Key Sequence Number.

3.4.15.1.2
Monitoring of downlink messages and related procedures

Mobile stations in group receive mode shall monitor messages related to the following procedures on the VGCS or VBS channel downlink and act appropriately in order to be able to keep receiving the VGCS or VBS channel downlink.

All messages for mobile stations in group receive mode shall be sent in UI format on the VGCS or VBS channel downlink. Mobile stations in group receive mode shall ignore all messages which are not sent in UI format or which are not related to the following mentioned procedures.

The mobile should also monitor messages on the PCH or NCH of the current cell.

3.4.15.1.2.1
(void)

3.4.15.1.2.2
(void)

3.4.15.1.2.3
Channel mode modify procedure

The mobile station shall receive CHANNEL MODE MODIFY messages. The mobile station shall use the new channel mode but shall not transmit any response to the network.

3.4.15.1.2.4
Notification and paging information

The mobile station shall monitor messages related to notification and paging procedures.

The RR entity shall provide indications on all received notifications for voice group calls or voice broadcast calls to the upper layer. The indication shall include the notified group or broadcast call reference and, if provided, and if the mobile station supports eMLPP the related priority.

On request by the upper layer to join another voice broadcast call or voice group call for which a corresponding notification has been received on the VGCS or VBS channel downlink, the RR entity shall read the corresponding notification on the NCH.

If the mobile station has received a paging message with its own mobile station identity on the PCH or on the voice broadcast channel or voice group call channel downlink, the RR entity shall provide an indication to the upper layers, together with the related priority, if applicable.

3.4.15.1.2.4.1
Use of Reduced NCH monitoring

This sub-clause applies to mobile stations which are in group receive mode or group transmit mode of dedicated mode and which in addition want to receive notification messages for other voice broadcast calls or voice group calls and which aim at reducing the reception load.

When the MS in group receive mode or group transmit mode enters a cell, it may read the NCH until it has received at least two messages on the NCH indicating NLN, with the two last received NLN being identical. Then it may stop reading the NCH until it receives on the SACCH an NLN(SACCH) different from the last previously received NLN.

For this, a parameter is provided on the SACCH in the SYSTEM INFORMATION TYPE 6 message:

-
NLN(SACCH): Notification List Number.

If a mobile station receives on the SACCH an NLN(SACCH) different from the last received NLN it may read the NCH until it has received at least two messages on the NCH indicating NLN with the two last received NLN being identical.

If a message in the SACCH is not received correctly the MS may read the NCH until it has received at least two messages on the NCH indicating NLN, with the two last received NLN being identical.

3.4.15.1.2.5
Uplink status messages

Mobile stations supporting VGCS talking shall monitor the VGCS uplink control related messages UPLINK FREE and UPLINK BUSY.

3.4.15.1.2.6
Channel release message

The mobile station shall receive CHANNEL RELEASE messages. On receipt of a CHANNEL RELEASE message, the RR entity shall go to idle mode and give an indication to the upper layer. (See also sub-clause 3.4.15.1.4.1, 4th paragraph.)

3.4.15.1.2.7
Information on paging channel restructuring

On receipt of a SYSTEM INFORMATION TYPE 6 message indicating that paging channel restructuring has taken place, if the mobile station wants to be able to read its paging subchannel while in group receive mode or group transmit mode, the mobile station should read the related messages on the BCCH to know the position of its paging group.

3.4.15.1.3
Uplink reply procedure

In Group Receive mode, on receipt of an UPLINK FREE message with an uplink access request indication from the network on the voice group call channel downlink, the mobile station shall send two UPLINK ACCESS messages on the voice group call channel with establishment cause "Reply on uplink access request" and then stop immediately transmitting on the uplink.

The first UPLINK ACCESS message shall be transmitted by the mobile station with a random delay between 0 and 20 ms. The second UPLINK ACCESS messages shall be repeated after a further period of 100 ms plus a random delay between 0 and 20 ms.

If an uplink identity code (UIC) of the current cell has been provided by the network in the UPLINK FREE message, the mobile station shall use this UIC for the coding of the UPLINK ACCESS messages. If no UIC is provided, the mobile station shall use the BSIC received of the serving cell, for instance as received from the initial synchronization.

3.4.15.1.4
Leaving the group receive mode

3.4.15.1.4.1
Returning to idle mode

If the mobile station enters a new cell in which:

-
notifications for the current group or broadcast call are sent; but

-
no VGCS or VBS channel description for the current group or broadcast call is provided;

the mobile station shall go to idle mode and give an indication to the upper (sub-)layers.

NOTE:
Upper (sub-)layers then can request the establishment of an RR connection in order to be informed about the channel description by the network.

If the mobile station enters a cell in which notifications for the current group or broadcast call are not sent, the mobile station shall disconnect locally the TCH, go to idle mode and give an indication to the upper (sub-)layers.

On request by the upper layer in order to respond to a paging message the RR entity shall go to the idle mode in order to establish a dedicated RR connection.

On receipt of a CHANNEL RELEASE message in UI format from the network the RR entity shall go to idle mode and give an indication to the upper layer.

If the upper layer requests to abort the group receive mode, the mobile station shall go back to idle mode.

3.4.15.1.4.2
Going to group transmit mode

Only applicable for mobile stations supporting VGCS talking.

If the upper layer requests an uplink access, the mobile station shall perform the uplink investigation procedure as defined in sub-clause 3.3.1.2.1.1.

If the uplink investigation procedure is not successful, the mobile station shall give an indication to the upper layers and remain in group receive mode.

If the uplink investigation procedure is successful, the uplink access procedure is initiated as defined in sub-clause 3.3.1.2.1.2.

If the uplink access procedure is successful, the mobile station shall give an indication to the upper layers and enter the group transmit mode.

If the uplink access procedure is not successful, the mobile station shall give an indication to the upper layers and remain in group receive mode.

3.4.15.2
Network side

3.4.15.2.1
Provision of messages on the VGCS or VBS channel downlink

3.4.15.2.1.1
General

The network shall provide all messages directed to mobile stations in group receive mode (see sub-clause 3.4.15.1.2) in unacknowledged mode. Those messages which are also sent to the mobile station in group transmit mode in acknowledged mode have therefore to be repeated in addition as UI messages on the VGCS channel downlink if they shall also be received by mobile stations in group receive mode.
When the VGCS/VBS call is ciphered the BSS shall derive the ciphering keys from the following parameters, as described in 43.020:

-
Short term key as supplied at group call setup in the cell

-
CELL_GLOBAL_COUNT

-
Cell Global Identifier (CGI)

The ciphering key needs to be recalculated whenever CELL_GLOBAL_COUNT changes. 

The ciphering algorithm is specified at resource assignment.
3.4.15.2.1.2
Provision of general information messages

In the case where the group call area exceeds one cell, the network should provide the SYSTEM INFORMATION TYPE 6 message on the SACCH related to the voice broadcast channel or voice group call channel.

In addition, if the group call area exceeds one cell, the network should provide SYSTEM INFORMATION TYPE 5 (possibly together with TYPE 5bis and 5ter) on the SACCH related to the voice broadcast channel or voice group call channel.

-
The SYSTEM INFORMATION TYPE 5, TYPE 5bis and TYPE 5ter messages provide information on the BCCH frequency of the neighbour cells.

-
The SYSTEM INFORMATION TYPE 6 message provides information on the location area of the current cell, possibly the status of the NCH (see conditions in sub-clause 3.3.3), and an indication of whether paging channel restructuring has taken place.

-
$(ASCI)$ The SYSTEM INFORMATION TYPE 10 message provides information for cell re-selection in group receive mode.

The network may also provide layer 3 messages for notification on the VGCS or VBS channel downlink FACCH.

3.4.15.2.1.3
Provision of messages related to the voice group call uplink channel

Only applicable for the support of VGCS talking.

The network shall provide UPLINK FREE messages on the main signalling link of all voice group call channels when the uplink is set free. The provision of UPLINK FREE messages shall be repeated as long as no uplink is granted to a mobile station.

The network shall provide an UPLINK BUSY message on the main signalling link of all voice group call when the uplink has been granted to a mobile station.

The network may send UPLINK FREE messages containing an uplink access request on the main signalling channel of the VGCS channels in order to obtain knowledge on whether any listening mobile is present in a cell or not. If there is no mobile station responding to the uplink access request, the network may decide to clear the VGCS channel in that cell.

3.4.15.2.2
Release of the VGCS or VBS Channels

If a release request for a voice group call is received from the upper layer, the network, after having released the RR connection with the mobile station in group transmit mode, shall stop the notification procedures for that voice group call and clear all related voice group call channels.

If a release request for a voice broadcast call is received from the upper layer, the network shall stop the notification procedures for that voice broadcast call and locally disconnect any channel related to the voice broadcast call.

9.1.15
Handover command

This message is sent on the main DCCH by the network to the mobile station to change the dedicated channel configuration, timing adjustment needed. See table 9.1.15.1.

Message type:
HANDOVER COMMAND

Significance:
dual

Direction:
network to mobile station

Table 9.1.15.1: HANDOVER COMMAND message content

	IEI
	Information element
	Type / Reference
	Presence
	Format
	Length

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

	
	Skip Indicator
	Skip Indicator
10.3.1
	M
	V
	1/2

	
	Handover Command Message Type
	Message Type
10.4
	M
	V
	1

	
	Cell Description
	Cell description
10.5.2.2
	M
	V
	2

	
	Description of the first channel, after time
	Channel Description 2
10.5.2.5a
	M
	V
	3

	
	Handover Reference
	Handover Reference
10.5.2.15
	M
	V
	1

	
	Power Command and Access type
	Power Command and Access type
10.5.2.28a
	M
	V
	1

	D-
	Synchronization Indication
	Synchronization Indication
10.5.2.39
	O
	TV
	1

	02
	Frequency Short List, after time
	Frequency Short List
10.5.2.14
	C
	TV
	 10

	05
	Frequency List, after time
	Frequency List
10.5.2.13
	C
	TLV
	 4-131

	62
	Cell Channel Description
	Cell Channel Description
10.5.2.1b
	C
	TV
	17

	10
	Description of the multislot configuration
	Multislot Allocation
10.5.2.21b
	C
	TLV
	 3-12

	63
	Mode of the First Channel(Channel Set 1))
	Channel Mode
10.5.2.6
	O
	TV
	 2

	11
	Mode of Channel Set 2
	Channel Mode
10.5.2.6
	O
	TV
	 2

	13
	Mode of Channel Set 3
	Channel Mode
10.5.2.6
	O
	TV
	 2

	14
	Mode of Channel Set 4
	Channel Mode
10.5.2.6
	O
	TV
	 2

	15
	Mode of Channel Set 5
	Channel Mode
10.5.2.6
	O
	TV
	 2

	16
	Mode of Channel Set 6
	Channel Mode
10.5.2.6
	O
	TV
	 2

	17
	Mode of Channel Set 7
	Channel Mode
10.5.2.6
	O
	TV
	 2

	18
	Mode of Channel Set 8
	Channel Mode
10.5.2.6
	O
	TV
	 2

	64
	Description of the Second Channel, after time
	Channel Description
10.5.2.5
	O
	TV
	 4

	66
	Mode of the Second Channel
	Channel Mode 2
10.5.2.7
	O
	TV
	 2

	69
	Frequency Channel Sequence, after time
	Frequency Channel Sequence
10.5.2.12
	C
	TV
	10

	72
	Mobile Allocation, after time
	Mobile Allocation
10.5.2.21
	C
	TLV
	3-10

	7C
	Starting Time
	Starting Time
10.5.2.38
	O
	TV
	 3

	7B
	Real Time Difference
	Time Difference
10.5.2.41
	C
	TLV
	 3

	7D
	Timing Advance
	Timing Advance
10.5.2.40
	C
	TV
	 2

	12
	Frequency Short List, before time
	Frequency Short List
10.5.2.14
	C
	TV
	10

	19
	Frequency List, before time
	Frequency List
10.5.2.13
	C
	TLV
	 4-131

	1C
	Description of the First Channel, before time
	Channel Description 2
10.5.2.5a
	O
	TV
	 4

	1D
	Description of the Second Channel, before time
	Channel Description
10.5.2.5
	O
	TV
	 4

	1E
	Frequency channel sequence before time
	Frequency channel sequence
10.5.2.12
	C
	TV
	10

	21
	Mobile Allocation, before time
	Mobile Allocation
10.5.2.21
	C
	TLV
	3-10

	9-
	Cipher Mode Setting
	Cipher Mode Setting
10.5.2.9
	O
	TV
	 1

	01
	VGCS target mode Indication
	VGCS target mode Indication
10.5.2.42a
	O
	TLV
	 3

	03
	Multi-Rate configuration
	MultiRate configuration
10.5.2.21aa
	O
	TLV
	 4-8

	76
	Dynamic ARFCN Mapping
	Dynamic ARFCN Mapping 10.5.2.11b
	O
	TLV
	6-34

	22
	VGCS Target Cell Ciphering information
	VGCS Target Cell_Ciphering Information
10.5.2.42b
	O
	TLV
	5-10


9.1.15.1
Synchronization Indication

If this information element does not appear, the assumed value is "non-synchronized".

9.1.15.2
Mode of the First Channel (Channel Set 1) and Mode of Channel Set "X" (2=<X<=8)

If this information element is not present the channel mode of the previously allocated channel or channels for Channel Set "X" (1=<X<=8) shall be assumed.

If Channel Set "X" is not defined for the configuration, the Mode of Channel Set "X" IE shall be considered as an IE unnecessary in the message.

NOTE:
Sub-clause 3.4.4.1 defines cases when one or several Mode of Channel Set "X" IEs shall be included in the message.

9.1.15.3
Description of the Second Channel

These information element appear if the mobile station carries two connections (on two dedicated channels, for the TCH/H+TCH/H configuration).

The connection using the channel previously defined in the Description of the First Channel IE of an ASSIGNMENT COMMAND or HANDOVER COMMAND message shall use the channel defined in the first channel description IE of the HANDOVER COMMAND message defining the new configuration.

The channel described in the Description of the First Channel IE carries the main DCCH. The SACCH used is the one associated with that channel.

9.1.15.4
Mode of the Second Channel

If the Description of the Second Channel IE is not present and the information element is present it shall be considered as an IE unnecessary in the message.

This element appears at least when the channel mode is changed for the channel defined in the Description of the Second Channel information element.

9.1.15.5
Frequency Channel Sequence, Frequency List, Frequency short list and Mobile Allocation, after time.

If at least one of the channel descriptions for after time indicates frequency hopping, one and only one of the following information elements shall be present:

-
Frequency Channel Sequence, after time;

-
Frequency list, after time;

-
Frequency Short List, after time;

-
Mobile Allocation, after time.

If neither of the Channel Description IEs indicate frequency hopping, if they are not required for the decoding of Channel Description IEs for before time, and if any of the four information elements are present they shall be considered as IEs unnecessary in the message.

The Frequency Channel Sequence information element shall not be used unless all the ARFCNs that it indicates are in the P-GSM band.

9.1.15.6
Starting Time

The starting time information element is included when the network wants the mobile station to change the frequency parameters of the channels more or less at the moment a change of channel occurs. In this case a number of information elements may be included to give the frequency parameters to be used before the starting time.

The starting time information element refers to the new cell time.

If the starting time information element is present and none of the information elements referring to before the starting time are present, the mobile station waits and accesses the channels at the indicated time.

If the starting time information element is present and at least one of the information elements referring to before the starting time is present, the mobile station does not wait for the indicated time and accesses the channel using the frequency parameters for before the starting time.

If the starting time information element is not present and some of the information elements referring to before the starting time is present, these information elements shall be considered as IEs unnecessary in the message.

If the description of the first channel, before time IE is not present, the channel description to apply for before the time, if needed, is given by the description of the first channel, after time IE.

If the description of the second channel, after time IE is present, the description of the second channel, before time IE not present, and a description of the configuration for before the time needed, the channel configuration before the starting time is nevertheless of two traffic channels, and the channel description to apply to the second channel before the starting time is given by the description of the second channel, after time IE.

If the starting time IE is present and at least one of the channel descriptions for before the starting time indicates frequency hopping, one and only one of the following information elements may be present and applies before the starting time to all assigned channels:

-
Mobile Allocation, before time IE;

-
Frequency Short list, before time IE;

-
Frequency list, before time IE;

-
Frequency channel sequence, before time IE.

If the starting time IE is present and at least one of the channel descriptions for before the starting time indicates frequency hopping, and none of the above mentioned IE is present, a frequency list for after the starting time must be present (see sub-clause 9.1.2.4), and this list applies also for the channels before the starting time.

9.1.15.7
Reference cell frequency list

If any of the mobile allocation information elements is present, then the cell channel description IE must be present. It is used to decode the mobile allocation IEs in the message.

In addition, if no information elements pertaining to before the starting time is present in the message, the frequency list defined by the cell channel description IE is used to decode the mobile allocation IEs in later messages received in the new cell until reception of a new reference cell frequency list or the new cell is left.

9.1.15.8
Real Time Difference

This information element shall appear if the Synchronization Indication information element indicates a pseudo-synchronous handover otherwise it shall be considered as an unnecessary information element.

9.1.15.9
Timing Advance

This information element shall appear if the "synchronization indication" element indicates a presynchronized handover. If not included for a presynchronized handover, then the default value as defined in 3GPP TS 45.010 shall be used. For other types of handover it shall be considered as an unnecessary information element.

9.1.15.10
Cipher Mode Setting

If this information element is omitted, the mode of ciphering is not changed after the mobile station has switched to the assigned channel.

In the case of inter-RAT or inter-mode handover to GERAN A/Gb mode, the HANDOVER COMMAND message shall always contain the cipher mode setting IE (see sub-clause 3.4.4.1).

Only applicable for mobile stations supporting VGCS talking:

The cipher mode setting IE shall not be included if a HANDOVER COMMAND message is sent on a VGCS channel or in a HANDOVER COMMAND message on a dedicated channel for a handover to a VGCS channel.

9.1.15.11
VGCS target mode indication

This information element is identified as "comprehension required". Only mobile stations supporting "VGCS talking" are required to accept the presence of the element. The presence of the element shall trigger an exception handling if received by a mobile station not supporting "VGCS talking".

This IE indicates which mode is to be used on the new channel (i.e. dedicated mode or group transmit mode). If this information element is not present, the mode shall be the same as on the previous channel.

The IE also indicates the group cipher key number for the group cipher key to be used on the new channel or if the new channel is non ciphered. If the information element is not present, the ciphering mode shall be the same as on the previous channel.

NOTE:
A mobile station supporting VGCS Talking shall not consider a syntactical error if this IE is present and the channel mode is not speech.

9.1.15.12
Description of the multislot allocation

This information element is included if so indicated by the channel type and TDMA offset field in the Channel Description information element and is used to assign channels that do not carry a main signalling link in a multislot configuration. It indicates how the used timeslots are divided into separate channel sets.

If the Channel Description IE does not require the presence the information element it shall be considered as an IE unnecessary in the message.

If multislot configuration is indicated by the Channel Description IE but the Multislot Allocation IE is not present, all channels in the configuration belong to one channel set, "Channel Set 1".

NOTE:
As a change of timeslot number cannot occur for the channel described for after the starting time, the Multislot Allocation IE does not have to be included more than once.

9.1.15.13
MultiRateconfiguration

This information element appears if the Mode of the First Channel indicates a multi-rate speech codec, and if the assigned configuration is new, i.e. it is different from the MultiRateconfiguration used in the serving cell. If the Mode of the First Channel indicates a multi-rate speech codec, and this IE is not included, then the mobile station shall assume that the MultiRateconfiguration has not changed.

9.1.15.14
Dynamic ARFCN Mapping

This information element should only be included if the network supports dynamic ARFCN mapping and there is a need to define new dynamic ARFCN mapping, e.g. at handover to another PLMN or from another RAT to GSM. This information replaces any previously received information about dynamic ARFCN mapping. After returning to idle mode or packet idle mode, the mobile station shall acquire new dynamic ARFCN mapping information, except for the cases specified in sub-clause 3.2.2.1 (SI15). This mapping shall apply to any ARFCN used in the same message.

NOTE:
If this information nelement is received with a value part length equal to zero or a value part that does not contain any dynamic ARFCN mapping, any previously received information about dynamic ARFCN mapping is deleted.

9.1.15.15
VGCS Target cell Ciphering information
Only mobile stations supporting “VGCS talking” have to accept the presence of the element. The presence of the element shall trigger an exception handling if received by a mobile station not supporting "VGCS talking".

This IE indicates the following information

-
CELL_GLOBAL_COUNT of target cell

-
Bit 22 of COUNT

-
Cell Identity of the target cell
-
Optionally, the Location Area of the target cell
9.1.21a
Notification/FACCH

The understanding of this message is only required for mobile stations supporting VGCS listening or VBS listening.

This message is sent on the main DCCH, in unacknowledged mode using the RR short protocol discriminator by the network to notify the mobile stations in dedicated mode or in on-going voice broadcast calls or voice group calls on other voice broadcast calls or voice group calls in that cell.

Notification/FACCH messages for VBS or VGCS calls are differentiated by a flag in the call reference.

The message shall not exceed a maximum length of 20 octets. It is possible in the case of a notification for a ciphered VGCS/VBS call that the notification cannot be described within one Notification/FACCH message. In this case a second message may be used to contain the group call reference, a VSTK_RAND, possibly the CELL_GLOBAL_COUNT and bit 22 of COUNT. The group channel description shall be in the first segment.
Mobile stations not supporting VGCS listening or VBS listening shall ignore this message.

See table 9.1.21a.1.

Message type:
NOTIFICATION/FACCH

Significance:
dual

Direction:
network to mobile station

Table 9.1.21a.1: NOTIFICATION/FACCH message content

	<NOTIFICATION FACCH> 
::=
<RR short PD : bit>




-- See 3GPP TS 24.007

 







<message type : bit(5)>


-- See 10.4

 






<short layer 2 header : bit(2)>

-- See 3GPP TS 44.006







{0 <Group Call information>







|1 <Paging Information>}










{ null | L 



-- Receiver compatible with earlier release










| H 


-- Additions in Release 6 :



                      { 0 | 1 < CELL_GLOBAL_COUNT: bit (2) >< Segment Id : bit ><B22_COUNT:bit>}










 { 0 | 1 < VSTK_RAND : bit (36) >}









}








< spare padding > ;
<Group Call information> ::=

<Group Call Reference : bit(36)>







{0|1 <Group Channel Description>} ;


<Group Call Reference>

This field is syntactically and semantically equivalent to octets 2-5 and bits 5 to 8 of octet 6 of the Descriptive Group or Broadcast Call Reference information element as defined in 3GPP TS 24.008.

The <Group Channel Description> field is optionally present. When present only the Channel description is provided in the case of non hopping channels. In the case where the channel is hopping then either a mobile allocation or a frequency short list is provided.

	<Group Channel Description> : :=

<Channel Description : bit(24)>








{0




-- Non hopping case








|1 {0 <Mobile Allocation : <bit string>>

 






|1 <Frequency Short List : bit(64)>}} ;

<bit string> ::= null | bit <bit string> ;


<Channel Description>

This field is syntactically and semantically equivalent to octets 2-4 of the Channel Description information element. See sub-clause 10.5.2.5.

<Frequency Short List>

This field is syntactically and semantically equivalent to octets 1-8 of the Frequency Short List 2 information element. See sub-clause 10.5.2.14a.

<Mobile Allocation>

This field is syntactically and semantically equivalent to octet 2 to n+2 of the Mobile Allocation information element. See sub-clause 10.5.2.21.

The <Paging Information> field may be used to inform the mobile station in Group Receive or in Group Transmit mode that the corresponding mobile identity is paged in that cell.

	<Paging Information>
::=
<mobile identity : <bit string>>






<channel first: bit(2)>






{0|1 <eMLPP priority : bit(3)>} ;

<bit string> ::= null | bit <bit string> ;


<mobile identity>

This field is syntactically and semantically equivalent to octet 2-n of the Mobile Identity information element. See sub-clause 10.5.1.4.

<channel first>

This field is syntactically and semantically equivalent to bits 1 and 2 of the Channel Needed information element. See sub-clause 10.5.2.8.

<eMLPP priority>

This field is coded as the <Priority1> field in the P1 Rest Octets information element. See sub-clause 10.5.2.23.
<Segment Id>
Indicates if this message instance contains the first or second segment of a segmented notification.


0
First segment.
1
Second segment.

<VSTK_RAND>

The 36-bit value that is used for derivation of a short term key VSTK, as defined in 43.020. This parameter is only provided when the group call reference is present and the group call is ciphered.
<CELL_GLOBAL_COUNT>

This field contains the value of the CELL_GLOBAL_COUNT that is used by the VGCS/VBS ciphering mechanism. The value is incremented by one (modulo 4) each time bit 22 of  COUNT ( defined in 43.020) changes from ‘1’ to ‘0’.

<B22_COUNT>

This field contains the value of bit 22 of COUNT (see 43.020) at the time that this segment of the Notification/FACCH message was created.
9.1.21a.1
(void)

9.1.21a.2
(void)

9.1.21a.3
(void)

9.1.21a.4
(void)

9.1.21b
Notification/NCH

The understanding of this message is only required for mobile stations supporting VGCS listening or VBS listening.

This message is sent on the NCH by the network to notify mobile stations of VBS or VGCS calls in the current cell. The VBS or VGCS calls are identified by their broadcast call reference or group call reference, respectively. For each reference, the corresponding VBS or VGCS call channel may be indicated. See table 9.1.21b.1.

Notification/NCH messages for VBS or VGCS calls are differentiated by a flag in the call reference.

The L2 pseudo length of this message has a value one.
It is possible in the case of a notification for a ciphered VGCS/VBS call that the notification cannot be described within one message. In this case a second message may be used to contain the group call reference, a VSTK_RAND, and possibly CELL_GLOBAL_COUNT. The Group channel description shall be included in the first segment.
Mobile stations not supporting VGCS listening or VBS listening shall ignore this message.

Message type:
NOTIFICATION/NCH

Significance:
dual

Direction:
network to mobile station

Table 9.1.21b.1: NOTIFICATION/NCH 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

	
	Notification/NCH Message Type
	Message Type
10.4
	M
	V
	 1

	
	NT/N Rest Octets
	NT/N Rest Octets
10.5.2.22c
	M
	V
	20


9.1.21b.1
(void)

9.1.21b.2
(void)

9.1.22
Paging request type 1

This message is sent on the CCCH by the network to up to two mobile stations. It may be sent to a mobile station in idle mode to trigger channel access. It may be sent to a mobile station in packet idle mode to transfer MM information (i.e. trigger of cell update procedure). The mobile stations are identified by their TMSI/P-TMSI or IMSI. See table 9.1.22.1.

The L2 pseudo length of this message is the sum of lengths of all information elements present in the message except the P1 Rest Octets and L2 Pseudo Length information elements.
The P1 Rest Octets may contain a notification for a VGCS/VBS call.

It is possible in the case of a notification for a ciphered VGCS/VBS call that the notification cannot be described within one message. When the notification is segmented across two messages, the first message shall contain the group channel description whilst the second message can be used to contain the group call reference, the VSTK_RAND and possibly the CELL_GLOBAL_COUNT.
Message type:
PAGING REQUEST TYPE 1

Significance:
dual

Direction:
network to mobile station

Table 9.1.22.1: PAGING REQUEST TYPE 1 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

	
	Paging Request Type 1 Message Type
	Message Type
10.4
	M
	V
	1

	
	Page Mode
	Page Mode
10.5.2.26
	M
	V
	1/2

	
	Channels Needed for Mobiles 1 and 2
	Channel Needed
10.5.2.8
	M
	V
	1/2

	
	Mobile Identity 1
	Mobile Identity
10.5.1.4
	M
	LV
	2-9

	17
	Mobile Identity 2
	Mobile Identity
10.5.1.4
	O
	TLV
	 3-10

	
	P1 Rest Octets
	P1 Rest Octets
10.5.2.23
	M
	V
	0-17


9.1.22.1
Unnecessary IE

A mobile station in idle mode shall consider all information elements as unnecessary IEs except for the Page Mode IE.

9.1.22.2
Channels needed for Mobiles 1 and 2

The first CHANNEL field of Channel Needed IE is associated with Mobile Identity 1. The second CHANNEL field of Channel Needed IE is associated with Mobile Identity 2.

If this message is used in the packet paging procedure, the Channel Needed IE associated with the corresponding Mobile Identity 1 or 2 shall be coded with the value 00 (any channel) by the network. The mobile station receiving a packet paging request shall treat this information element as unnecessary in the message.

9.1.22.3
Mobile Identities

The Mobile Identity 1 and 2 IEs shall not refer to IMEI.

9.1.22.4
P1 Rest Octets

The sum of the length of this IE and the L2 Pseudo Length of the message equals 22.

This IE may contain a notification list number field and/or, referring to each one of the Mobile Identity 1 and 2 IEs, a Priority 1 and 2 field and/or a Packet Page Indication 1 and 2 field.

10
General message format and information elements coding

10.5.2.22c
NT/N Rest Octets

The NT/N Rest Octets information element is a type 5 information element with 20 octets length.

	NT/N Rest Octets ::=


{0 I 1<NLN(NCH) : bit (2)>}


<list of Group Call NCH information>



{ null | L                                                     -- Receiver compatible with earlier release


 | H 
















-- Additions in Release 6°:

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



< List of VSTK_RAND information > 


}


<Spare padding>;



	<List of Group Call NCH information> ::=


{ 0 | 1 <Group Call information> <List of Group Call NCH information> } ;

	NLN(NCH)

This field gives the NLN value to be used as specified in sub-clause3.3.3

	<Group Call information>

See sub-clause 9.1.21a

	Segment Id (1 bit)

Indicates if this message instance contains the first or second segment of a segmented notification.

bit
0
First segment.
1
Second segment.

	CELL_GLOBAL_COUNT (2 bits)

This field contains the CELL_GLOBAL_COUNT that is used by the VGCS/VBS ciphering mechanism. The value is incremented by one (modulo 4) each time bit 22 of  COUNT ( defined in 43.020) changes from ‘1’ to ‘0’..

	< List of VSTK_RAND information > ::=


{ 1 < Segment Id: bit >
           (0|1<VSTK_RAND: bit (36) >} } **0;
Each VSTK_RAND and Segment Id that is in the List of VSTK_RAND Information is associated to a ciphered VGCS/VBS call that is in the List of Group Call NCH information. The VSTK_RAND and Segment Id at position (i) in the List of VSTK_RAND Information is associated with (i)th ciphered group call in the List of Group Call NCH information. 

	VSTK_RAND (36 bit)

The 36-bit value that is used for derivation of a short term key VSTK, as defined in 43.020. This parameter is only provided when the group call reference is present and the group call is ciphered.


10.5.2.23
P1 Rest Octets

The P1 Rest Octets information element contains information about the status of information on an existing NCH, priority levels, notification and packet page indications applied for mobile station identities and spare bits.

The P1 Rest Octets information element is a type 5 information element with 0-17 octets length.

	{
<P1 Rest Octets> ::=


{L I H <NLN(PCH) : bit (2)> <NLN status(PCH) : bit>}


{L I H <Priority1 ::= Priority>}


{L I H <Priority2 ::= Priority>}


{L | H <Group Call information>}


< Packet Page Indication 1 : {L | H} >


< Packet Page Indication 2 : {L | H} >



{ null | L 



-- Receiver compatible with earlier release




| H 


-- Additions in Release 6 :




{ 0 | 1 < Reduced_GCR : bit (28) >}




{ 0 | 1 < VSTK_RAND : bit (36) >}




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


}


< spare padding > ;

}
-- truncation allowed, bits "L" assumed



	<Priority> ::= <bit (3)>;



	<Group Call information>

See sub-clause 9.1.21a




NOTE:
The value 17h shall not be used as a value of the first octet when this information element is used in the PAGING REQUEST TYPE 1 message. This will prevent mobile stations misinterpreting this information as the Mobile Identity IEI.

Table 10.5.2.23.1: P1 Rest Octets information element

	NLN(PCH)
Notification List Number
The presence of the NLN(PCH) field indicates that if an NCH is present, reduced NCH monitoring can be used, and gives the NLN(PCH) value, to be used as specified in sub-clause 3.3.3.

NLN status(PCH) 
Notification List Number status
The NLN status indicates the status of the content of the NOTIFICATION/NCH messages for a particular NLN value. A change of the NLN status field indicates a change of information on the NCH which is not related to new calls, as specified in sub-clause 3.3.3. 

Priority:
Priority i relates to Mobile Station Identity i (i = 1, 2)


0 0 0

no priority applied

0 0 1

call priority level 4

0 1 0

call priority level 3

0 1 1

call priority level 2

1 0 0

call priority level 1

1 0 1

call priority level 0

1 1 0

call priority level B

1 1 1

call priority level A

The Packet Page Indication i field relates to Mobile Station Identity i (i = 1, 2) and indicates the kind of paging procedure associated with the mobile station identity. If the identity is not IMSI the Packet Page Indication has no meaning and is ignored.


L


paging procedure for RR connection establishment;

H


packet paging procedure.

	Reduced GCR (28 bits)

This field contains the binary code of the group call reference together with the service flag. It is equivalent to octets 2-4 and bits 5 to 8 of octet 5 of the Descriptive Group or Broadcast Call Reference information element as defined in 3GPP TS 24.008.

	VSTK_RAND (36 bits)

The 36-bit value that is used for derivation of a short term key VSTK, as defined in 43.020. This parameter is only provided when the group call reference is present and the group call is ciphered.

	CELL_GLOBAL_COUNT (2 bits)

This field contains the CELL_GLOBAL_COUNT that is used by the VGCS/VBS ciphering mechanism. Mobiles that don’t support VGCS/VBS may ignore this parameter. The value is incremented by one (modulo 4) each time bit 22 of  COUNT ( defined in 43.020) changes from ‘1’ to ‘0’..


10.5.2.42b
VGCS target cell ciphering information
The VGCS target Cell Ciphering info  information element is a type 4 information element with 5 octets length.

	8
	7
	6
	5
	4
	3
	2
	1
	

	VGCS target Cell Ciphering Info IEI
	octet 1

	Length of VGCS target Cell Ciphering
	octet 2

	Spare
	LAC_IND
	 B22 COUNT
	CELL_GLOBAL_COUNT
	octet 3

	Cell Identity
	Octet 4

	
	Octet 5

	Location Area Identification
	Octet 6 (optional)

	
	

	
	

	
	Octet 10


Figure 10.5.2.42b.1: VGCS target Cell Ciphering information IE
Table 10.5.2.42b.1: VGCS target Cell Ciphering information IE
	CELL_GLOBAL_COUNT (octet 3)

B22_COUNT (octet 3)

Bit 22 of COUNT as defined in 43.020
LAC_IND (Octet 3)
Bit
0
Location Area Identification not present
1
Location Area Identification present
Cell Identity (octets 4 and 5)

The purpose of the Cell Identity is to identify a cell within a location area. The Cell Identity is coded as shown in figure 10.2 and table 10.5.
Location Area Identification (octets 6 to 10)

The purpose of the Location Area Identification is to provide the identity of the location area. The Location Area Identification is coded as in sub-clause 9.1.40.2.


11
List of system parameters

The description of timers in the following table should be considered a brief summary. The precise details are found in clauses 3 to 6, which should be considered the definitive descriptions.

11.1
Timers and counters for radio resource management

11.1.1
Timers on the mobile station side

T3122:
This timer is used during random access or during dedicated channel assignment while in packet transfer mode, after the receipt of an IMMEDIATE ASSIGN REJECT message.


Its value is given by the network in the IMMEDIATE ASSIGN REJECT message.

T3124:
This timer is used in the seizure procedure during a hand-over, when the two cells are not synchronized.


Its purpose is to detect the lack of answer from the network to the special signal.


Its value is set to 675 ms if the channel type of the channel allocated in the HANDOVER COMMAND is an SDCCH (+ SACCH); otherwise its value is set to 320 ms.

T3126:
This timer is started either


after sending the maximum allowed number of CHANNEL REQUEST messages during an immediate assignment procedure.

or


on receipt of an IMMEDIATE ASSIGNMENT REJECT message,


whichever occurs first.


It is stopped at receipt of an IMMEDIATE ASSIGNMENT message, or an IMMEDIATE ASSIGNMENT EXTENDED message.


At its expiry, the immediate assignment procedure is aborted.


The minimum value of this timer is equal to the time taken by T+2S slots of the mobile station's RACH. S and T are defined in sub-clause 3.3.1.2. The maximum value of this timer is 5 seconds.

T3128:
This timer is started when the mobile station starts the uplink investigation procedure and the uplink is busy.


It is stopped at receipt of the first UPLINK FREE message.


At its expiry, the uplink investigation procedure is aborted.


The value of this timer is set to 1 second.

T3130:
This timer is started after sending the first UPLINK ACCESS message during a VGCS uplink access procedure.


It is stopped at receipt of a VGCS ACCESS GRANT message.


At its expiry, the uplink access procedure is aborted.


The value of this timer is set to 5 seconds.

T3110:
This timer is used to delay the channel deactivation after the receipt of a (full) CHANNEL RELEASE. Its purpose is to let some time for disconnection of the main signalling link.


Its value is set to such that the DISC frame is sent twice in case of no answer from the network. (It should be chosen to obtain a good probability of normal termination (i.e. no time out of T3109) of the channel release procedure.)

T3134
This timer is used in the seizure procedure during an RR network controlled cell change order procedure. Its purpose is to detect the lack of answer from the network or the lack of availability of the target cell.


Its value is set to 5 seconds.

T3142:
The timer is used during packet access on CCCH and during packet access while in dedicated mode. It is started after the receipt of an IMMEDIATE ASSIGNMENT REJECT or a DTM REJECT message.


Its value is given by the network in the IMMEDIATE ASSIGNMENT REJECT or DTM REJECT message.

T3148:
This timer is used during DTM establishment in dedicated mode.

It is started after sending a DTM REQUEST message during a packet access procedure while in dedicated mode.

It is stopped at the receipt of one of the following messages:

-
DTM ASSIGNMENT COMMAND;

-
PACKET ASSIGNMENT;

-
DTM REJECT;

-
ASSIGNMENT COMMAND;

-
HANDOVER COMMAND.

At its expiry, the packet access procedure is aborted.

Its value is 4 seconds.

T3146:
This timer is started either


after sending the maximum allowed number of CHANNEL REQUEST or EGPRS PACKET CHANNEL REQUEST messages during a packet access procedure.

or


on receipt of an IMMEDIATE ASSIGNMENT REJECT message during a packet access procedure,


whichever occurs first.


It is stopped at receipt of an IMMEDIATE ASSIGNMENT message, or an IMMEDIATE ASSIGNMENT EXTENDED message.


At its expiry, the packet access procedure is aborted.


The minimum value of this timer is equal to the time taken by T+2S slots of the mobile station's RACH. S and T are defined in sub-clause 3.3.1.2. The maximum value of this timer is 5 seconds.

T3164:
This timer is used during packet access using CCCH. It is started at the receipt of an IMMEDIATE ASSIGNMENT message.


It is stopped at the transmission of a RLC/MAC block on the assigned temporary block flow, see 3GPP TS 44.060.


At expire, the mobile station returns to the packet idle mode.


The value of the timer is 5 seconds.

T3190:
The timer is used during packet downlink assignment on CCCH. It is started at the receipt of an IMMEDIATE ASSIGNMENT message when in dedicated mode.


It is stopped at the receipt of a RLC/MAC block on the assigned temporary block flow, see 3GPP TS 44.060.


At expiry, the mobile station returns to the packet idle mode.


The value of the timer is 5 seconds.

T3204:
This timer is used by a mobile station with non-GSM capabilities. The timer is started after sending the first CHANNEL REQUEST during a packet access procedure. The CHANNEL REQUEST was sent requesting a single block packet access and the purpose of the packet access procedure is to send a PACKET PAUSE message.

It is stopped at the receipt of an IMMEDIATE ASSIGNMENT message granting a single block period on an assigned packet uplink resource.

At expiry, the packet access procedure is aborted.

The value of the timer is 1 second.
T3206

The timer is used by a VGCS mobile when receiving segmented notifications on the NCH. The timer is started when receiving a segment of a segmented notification for a group call that the MS is a member for which no previous segment has been received.



It is stopped in the following situations:


-
The MS receives the second segment

-
The MS joins another call


-
The value of NLN changes

-
The MS reselects to another cell
The value of the timer is 5 second.
T3208

The timer is used by a VGCS mobile when receiving segmented notifications on the FACCH. The timer is started when receiving the first segment of a segmented notification for a group call that the MS is a member for which no previous segment has been received.







It is stopped in the following situations:


-
The MS receives the complete message



-
The MS joins another call

-
The MS performs Handover to another cell
The value of the timer is 1 second.
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