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6
Paging procedures in A/Gb mode
For a mobile station in packet idle mode, the network may use the paging procedures to initiate the establishment of an RR connection or to trigger a cell update from the mobile station prior to a downlink packet transfer. A number of mobile stations (both in A/Gb mode and in Iu mode) can be paged for either downlink packet transfer or RR connection establishment in the same paging message.

For a mobile station in packet transfer mode, the network may use the paging procedures to initiate the establishment of an RR connection. A number of mobile stations (both in A/Gb mode and in Iu mode) can be paged for RR connection establishment in the same paging message.

Paging procedures for RR connection establishment are described in subclause 6.1. Paging procedures for downlink packet transfer are described in subclause 6.2.

6.1
Paging procedure for RR connection establishment

The network may initiate the establishment of an RR connection by the paging procedure for RR connection establishment.

The network initiates the paging procedure for RR connection establishment by sending a paging request message on the appropriate paging subchannel on CCCH or PCCCH, addressing the mobile station and indicating RR connection establishment. 

The paging subchannels on CCCH and PCCCH are specified in 3GPP TS 45.002 and 3GPP TS 43.013. The paging request message for RR connection establishment is sent on the PCCCH if the mobile station is GPRS attached, PCCCH is present in the cell and the network operates in network mode of operation I (see 3G TS 23.060). Otherwise, the paging request message is sent on CCCH.

The network may also page the mobile station for RR connection establishment by sending a paging request message on PACCH if the mobile station is in packet transfer mode.

A mobile station in packet transfer mode is not required to decode the paging subchannels, on neither CCCH nor PCCCH, in the following two cases:

-
The mobile station is not capable to handle an RR connection and a TBF simultaneously (GPRS class B mode of operation), or 

-
The mobile station requires that the BSS co-ordinates the allocation of radio resources for an RR connection and a simultaneous TBF (GPRS class A mode of operation by means of DTM).

6.1.1
Paging initiation using paging subchannel on CCCH

The paging initiation procedure and the paging request messages used on CCCH are specified in 3GPP TS 04.18.

6.1.2
Paging initiation using paging subchannel on PCCCH

The network initiates the paging procedure by sending a PACKET paging request message on an appropriate paging subchannel on PCCCH, considering the DRX parameters valid for each targeted mobile station.

For each mobile station, that is paged for RR connection establishment, a channel needed field is included in the PACKET PAGING REQUEST message, see subclause 11.2.22. The channel needed field defines how the mobile stations shall use the establishment cause field in the CHANNEL REQUEST message, as specified in 3GPP TS 04.18.

6.1.3
Paging initiation using PACCH

Paging initiation using PACCH applies when sending a paging request message to a mobile station that is GPRS attached, when the mobile station is in packet transfer mode and the network is able to co-ordinate the paging request with the radio resources allocated for the mobile station on a PDCH. This kind of paging co-ordination shall be provided in network mode of operation I (see 3G TS 23.060) This kind of paging co-ordination may be provided also in network mode of operation II or III. This kind of paging co-ordination shall be provided if the network supports DTM. The provision of paging co-ordination in network mode of operation II and III shall be indicated on BCCH or PBCCH. If such indication is received, a mobile station in packet transfer mode shall expect the paging messages to be received on the PACCH.

The network shall send the PACKET PAGING REQUEST message to the mobile station on the appropriate PACCH. The message includes the mobile station identification and the channel needed field which defines how the mobile station shall use the establishment cause field in the CHANNEL REQUEST message, as specified in 3GPP TS 04.18.

6.1.4
Paging response

Upon receipt of a Paging Request or Packet Paging Request message, for the purpose of triggering an RR connection establishment, a mobile station operating in GPRS class B mode of operation and in packet transfer mode shall either ignore or respond to the paging request according to 3G TS 22.060.

When the mobile station responds to a paging request for RR connection establishment, it shall follow the paging response procedures as specified in 3GPP TS 04.18. For that purpose, a mobile station in packet transfer mode or a mobile station that has initiated a packet access procedure may abort any ongoing TBF or the packet access procedure in the following two cases:

-
The mobile station is not capable to handle an RR connection and a TBF simultaneously (GPRS class B mode of operation), or 

-
The mobile station requires that the BSS co-ordinates the allocation of radio resources for an RR connection and a simultaneous TBF (GPRS class A mode of operation by means of DTM).

6.2
Paging procedure for downlink packet transfer

The network may initiate the paging procedure for downlink packet transfer in order to obtain the mobile station cell location required for the downlink packet transfer. The procedure is triggered by a page request from the GMM sublayer on the network side, see 3G TS 24.007 and 3G TS 44.018. The procedure is initiated by sending a paging request message on the appropriate paging subchannel on CCCH or PCCCH. The paging subchannels on CCCH and PCCCH are specified in 3GPP TS 45.002 and 3GPP TS 43.013.

The paging request message is sent on PCCCH, if PCCCH is present in the cell. Otherwise, the paging request message is sent on CCCH. 

A mobile station that indicates DTM support to the network is not required to decode the paging subchannels, on neither CCCH nor PCCCH, while it is in dedicated mode. If the cell location for a mobile station that has indicated DTM support is required while the mobile station is in dedicated mode, the network may use the packet notification procedure defined in 3GPP TS 04.18.

6.2.1
Paging procedure using paging subchannel on CCCH

The packet paging procedure and the paging request messages used on CCCH are specified in 3GPP TS 04.18.

6.2.2
Paging using paging subchannel on PCCCH

The network initiates the paging procedure by sending a PACKET paging request message on an appropriate paging subchannel on PPCH, considering the DRX parameters valid for each targeted mobile station.

6.2.3
Paging response

On receipt of a PACKET paging request message, the RR sublayer of addressed mobile station indicates the receipt the paging request to the GMM sublayer (see 3G TS 24.007 and 3G TS 44.018).

NOTE:
The mobile station performs a pageresponse by sending an LLC PDU to the network as defined in 3G TS 44.018 and 3GPP TS 44.064. The transfer of an LLC PDU may serve as a cell update.
6a
Paging procedures in Iu mode

For a mobile station in Iu mode, the core network may use the paging procedures to initiate the establishment of a signaling connection to the mobile station. The paging procedures may also be used by GERAN to trigger a cell update from the mobile station. A number of mobile stations (both in A/Gb mode and in Iu mode) can be paged in the same paging message.
6a.1
Paging initiation using paging subchannel on CCCH

The paging initiation procedure and the paging request messages used on CCCH are specified in 3GPP TS 44.018.
6a.2
Paging initiation using FACCH

The paging initiation procedure and the paging request messages used on FACCH are specified in 3GPP TS 44.018.

6a.3
Paging initiation using paging subchannel on PCCCH

Paging initiation using PCCCH applies when sending a paging request message to a mobile station that is in RRC-Cell_Shared/MAC-IDLE state, RRC-GRA_PCH state or RRC Idle mode in a cell where PCCCH is allocated. A page to an MS in RRC Idle mode or RRC-Cell_Shared/MAC-IDLE state is always CN initiated, but a page to an MS in RRC-GRA_PCH state may also be initiated by GERAN.
GERAN initiates the paging procedure by transmitting a PACKET PAGING REQUEST message on an appropriate paging subchannel on the PCCCH, considering the DRX parameters valid for each targeted mobile station.
For an MS in RRC Connected mode, GERAN shall use the G-RNTI for the page. For an MS in RRC Idle mode, GERAN shall use the identity provided by the core network for the page.
GERAN shall set the IE “Paging cause” to the cause for paging received from upper layers. If no cause for paging is received from upper layers, GERAN should set the value "Terminating – cause unknown".

If GERAN is paging using the IMSI as the identifier in a page for the core network, GERAN shall include the IE “CN domain identity” to indicate which CN domain the MS is being paged for.
If GERAN is paging using the G-RNTI as the identifier in a page for the core network, GERAN shall include the IE “CN domain identity” to indicate which CN domain the MS is being paged for and the IE “Paging record type identifier” to indicate which identity the core network used in its page.
For each mobile station that is paged for the core network, a channel needed field is included in the PACKET PAGING REQUEST message, see subclause 11.2.22. (FFS: Is the ‘channel needed’ really needed?) The channel needed field defines how the mobile stations shall use the establishment cause field in the CHANNEL REQUEST message, as specified in 3GPP TS 44.018.
GERAN may repeat transmission of a PACKET PAGING REQUEST message to a MS in several paging occasions to increase the probability of proper reception of a page.
6a.4
Paging initiation using PACCH

Paging initiation using PACCH applies when sending a paging request message to a mobile station that is in RRC-Cell_Shared/MAC-SHARED state or RRC-Cell_Dedicated state (note: paging to an MS in MAC-DTM state is FFS). A page to an MS in RRC-Cell_Shared/MAC-SHARED state or RRC-Cell_Dedicated state is always CN initiated.
The network shall send the PACKET PAGING REQUEST message to the mobile station on the appropriate PACCH.

GERAN shall use the G-RNTI for the page.
GERAN shall set the IE “Paging cause” to the cause for paging received from upper layers. If no cause for paging is received from upper layers, UTRAN should set the value "Terminating – cause unknown".

GERAN shall include the IE “CN domain identity” to indicate which CN domain the MS is being paged for.
GERAN shall include the IE “Paging record type identifier” to indicate which identity the core network used in its page.
The message includes the G-RNTI and if the mobile is paged for the core network, the channel needed field is included, which defines how the mobile station shall use the establishment cause field in the CHANNEL REQUEST message, as specified in 3GPP TS 44.018.
6a.5
Reception of PACKET PAGING REQUEST by an MS

An MS in MAC-IDLE state shall receive the paging information for all its monitored paging occasions on PCCCH.
An MS in MAC-SHARED state shall receive the paging information on its allocated PACCH. Paging to an MS in MAC-DTM state on PACCH is FFS.
When the MS receives a PACKET PAGING REQUEST message, it shall perform the actions as specified below.

If the MS is in RRC Idle mode, for each occurrence of the “Repeated Page info” included in the message the MS shall compare the identity included to all of its allocated CN MS identities. If a match is found the MS shall:

-
indicate reception of paging; and

-
forward the IE "MS identity" and the IE "Paging cause" to the upper layers;

-
set the IE "CN domain identity" to “CS domain” if the identity was a TMSI;
-
set the IE "CN domain identity" to “PS domain” if the identity was a P-TMSI;

-
forward the IE "CN domain identity" to the upper layers;
If the MS is in RRC-GRA_PCH state, for each occurrence of the “Repeated Page info” included in the message the MS shall compare the identity included to its allocated G-RNTI. If a match is found the MS shall:

-
if the optional IE "CN originated page to connected mode MS" is included:

-
indicate reception of paging; and

-
forward the IE "CN domain identity", the IE "Paging cause" and the IE "Paging record type identifier" to the upper layers;
-
(use of cell update for CN intiated page in RRC-GRA_PCH state is FFS)
-
if the optional IE "CN originated page to connected mode MS" is absent:

-
perform a cell update for GERAN procedure with cause "paging response";

If the MS is in RRC-Cell_Shared state, for each occurrence of the “Repeated Page info” included in the message the MS shall compare the identity included to its allocated G-RNTI. If a match is found the MS shall:

-
if the optional IE "CN originated page to connected mode MS" is included:

-
indicate reception of paging; and

-
forward the IE "CN domain identity", the IE "Paging cause" and the IE "Paging record type identifier" to the upper layers;

-
if the optional IE "CN originated page to connected mode MS" is absent:

-
ignore the message? (FFS if a cell update should be used here)
