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5.4.5
GPRS Mobile Stations

A GPRS MS can operate in one of three modes of operation. The mode of operation depends on the services that the MS is attached to, i.e., only GPRS or both GPRS and other GSM services, and upon the MS's capabilities to operate GPRS and other GSM services simultaneously.

-
Class‑A mode of operation: The MS is attached to both GPRS and other GSM services, and the MS supports simultaneous operation of GPRS and other GSM services. There are two main types of Class-A implementation: one requires the BSS to co-ordinate the allocation of CS and PS radio resources while the other does not.
-
Class‑B mode of operation: The MS is attached to both GPRS and other GSM services, but the MS can only operate one set of services at a time.

-
Class‑C mode of operation: The MS is exclusively attached to GPRS services.

The three modes of operation are defined in 3G TS 22.060.

NOTE:
Other GSM technical specifications may refer to the MS modes of operation as GPRS class‑A MS, GPRS class‑B MS, and GPRS class‑C MS.

Next modified section

8.1.4
Paging for GPRS Downlink Transfer

8.1.4.1
MS not involved in CS connection

An MS in STANDBY state is paged by the SGSN before a downlink transfer to that MS. The paging procedure shall move the MM state to READY to allow the SGSN to forward downlink data to the radio resource. Therefore, any uplink data from the MS that moves the MM context at the SGSN to READY state is a valid response to paging.

The SGSN supervises the paging procedure with a timer. If the SGSN receives no response from the MS to the Paging Request message, it shall repeat the paging. The repetition strategy is implementation dependent.

The MS shall accept pages also in READY state if no radio resource is assigned. This supports recovery from inconsistent MM states in MS and SGSN.

The GPRS Paging procedure is illustrated in Figure 53. Each step is explained in the following list.




Figure 53: GPRS Paging Procedure

1)
The SGSN receives a downlink PDP PDU for an MS in STANDBY state. Downlink signalling to a STANDBY state MS initiates paging as well.

2)
The SGSN sends a BSSGP Paging Request (IMSI, P‑TMSI, Area, Channel Needed, QoS, DRX Parameters) message to the BSS serving the MS. IMSI is needed by the BSS in order to calculate the MS paging group. P‑TMSI is the identifier by which the MS is paged. Area indicates the routeing area in which the MS is paged. Channel Needed indicates GPRS paging. QoS is the negotiated QoS for the PDP context that initiates the paging procedure, and indicates the priority of this Paging Request relative to other Paging Request messages buffered in the BSS. DRX Parameters indicates whether the MS uses discontinuous reception or not. If the MS uses discontinuous reception, then DRX Parameters also indicate when the MS is in a non-sleep mode able to receive paging requests.

3)
The BSS pages the MS with one Paging Request (P‑TMSI, Channel Needed) message in each cell belonging to the addressed routeing area. This is described in GSM 03.64.

4)
Upon receipt of a GPRS Paging Request message, the MS shall respond with either any single valid LLC frame (e.g., a Receive Ready or Information frame) that implicitly is interpreted as a page response message by the SGSN. When responding, the MS changes MM state to READY. The response is preceded by the Packet Channel Request and Packet Immediate Assignment procedures as described in GSM 03.64.

5)
Upon reception of the LLC frame, the BSS adds the Cell Global Identity including the RAC and LAC of the cell and sends the LLC frame to the SGSN. The SGSN shall then consider the LLC frame to be an implicit paging response message and stop the paging response timer.

8.1.4.1
MS in CS connection

If the BSS does not support the co-ordination of CS and PS radio resources, then the procedures of 8.1.4.1, above, are followed.

For a BSS supporting the co-ordination of CS and PS radio resources, then, when the mobile station is in dedicated mode and the MS is paged for a GPRS downlink transfer, the BSS sends the page via the CS connection’s signalling channel. The BSS uses the IMSI received in the Paging Request from the SGSN to identify the mobile’s CS connection (the MSC having earlier sent the MS’s IMSI over that MS’s A interface SCCP connection).

When the MS receives the GPRS Paging Request over its CS signalling channel, or, the MS wishes to transmit uplink data, then the MS initiates the Packet Request procedure, requesting the establishment of uplink resources.

The GPRS Packet Request procedure is illustrated in Figure 53. Each step is explained in the following list.
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Figure 53: GPRS Packet Request procedure

1)
The MSC supplies the IMSI to the BSC (either at the beginning of the RR connection or following inter-BSC handover).

2)
The SGSN receives a downlink PDP PDU for an MS in STANDBY state. Downlink signalling to an MS in STANDBY state also causes paging to be initiated.

3) The SGSN sends a BSSGP Paging Request (IMSI, P‑TMSI, Area, Channel Needed, QoS, DRX Parameters) message to the BSS serving the MS. The IMSI is used by the BSS to ascertain whether the MS is in dedicated mode and, if it is, which dedicated connection to use to signal to the MS. P‑TMSI is the identifier by which the MS is paged. If the MS is in a dedicated connection, the Area indication shall be ignored. Channel Needed indicates GPRS paging. QoS is the negotiated QoS for the PDP context that initiates the paging procedure, and indicates the priority of this Paging Request relative to other Paging Request messages buffered in the BSS. For an MS in a dedicated connection, the DRX Parameters shall be ignored.

4)
The BSS sends the GPRS Paging Request message over the CS signalling connection.

5) Upon receipt of the GPRS Paging Request or the request from upper layer to send an LLC frame, the MS sends a Packet Request message (establishment c
ause, octets to send, requested throughput) to the BSS.

6) Upon receipt of the Packet Request message, the BSS assigns uplink packet resources according to the MS’s needs. In the same Packet Assignment message, the BSS may reallocate resources for the CS connection.

7) The MS then sends the LLC frame on the new uplink resources.

Next modified section

13.6
BSS for GPRS

Table 13 shows the BSS context fields for one MS.

Table 13: BSS Context

Field
Description

IMSI
IMSI is the main reference key.

TLLI
Temporary Logical Link Identity.

Linked SCCP connection ID
This is the identity of the A interface connection (only in the case where there is such a connection, and, the BSS supports co-ordination of PS and CS radio resources)

Trace Reference
Identifies a record or a collection of records for a particular trace.

Trace Type
Indicates the type of trace.

Trigger Id
Identifies the entity that initiated the trace.

Initiating OMC Identity
Indicates the identity of the initiating OMC.

OMC Identity
Identifies the OMC that shall receive the trace record(s).

Each BSS context contains one or more BSS Packet Flow contexts:

Packet Flow Id
Packet flow identifier.

Aggregate BSS QoS Profile Negotiated
The aggregate BSS quality of service profile negotiated for this packet flow.

BSS Packet Flow Timer
BSS packet flow context inactivity timer.

The BSS may store BSS contexts also in the anonymous access case. Table 14 shows the BSS context fields for one MS.

Table 14: BSS Context for Anonymous Access

Field
Description

A‑TLLI
Auxiliary Temporary Logical Link Identity.

Packet Flow Id
Packet flow identifier.

Aggregate BSS QoS Profile Negotiated
The aggregate BSS quality of service profile negotiated for this packet flow.

BSS Packet Flow Timer
BSS packet flow context inactivity timer.

13.7
RNC for UMTS

RNC maintains RNC Context for CN-related information in PMM‑CONNECTED state. RNC also contains RNC RAB contexts for activated RABs. Table 15 shows the context fields for one MS.

Table 15: RNC Context

Field
Description

IMSI
IMSI is the main reference key.

Trace Reference
Identifies a record or a collection of records for a particular trace.

Trace Type
Indicates the type of trace.

Trigger Id
Identifies the entity that initiated the trace.

Initiating OMC Identity
Indicates the identity of the initiating OMC.

OMC Identity
Identifies the OMC that shall receive the trace record(s).

Each RNC context contains zero or more RNC RAB contexts:

NSAPI
Network layer Service Access Point Identifier.

TEID
Tunnel Endpoint Identifier

GGSN Address in Use
The IP address of the SGSN currently used.

QoS Profile Negotiated
The quality of service profile negotiated for this RAB.

GTP‑SND
GTP‑U sequence number of the next downlink in-sequence N‑PDU to be sent to the MS.

GTP‑SNU
GTP‑U sequence number of the next uplink in-sequence N‑PDU to be sent to the GGSN.

RLC‑SND
The next in-sequence RLC Sequence number to be sent to the MS

RLC‑SNU
The next in-sequence RLC Sequence Number expected from the MS
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