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Paging an MS in idle mode needs to take into account the extended DRX length. This documents covers this issue, assuming a RAN based solution where the UE syncs with the RAN on the paging occasion for extended DRX, and the CN only needs to know the DRX cycle length in order to adjust the paging retransmission strategy. 
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8.1.4
Paging for GPRS Downlink Transfer (A/Gb mode)

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 the MS and the SGSN.

The GPRS Paging procedure in A/Gb mode is illustrated in Figure 56.
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Figure 56: GPRS Paging Procedure (A/Gb mode)

NOTE:
The procedure describes the flow when there is an established user plane between SGSN and GGSN with Gn/Gp based SGSN, or between SGSN and S‑GW with S4 based SGSN. In case of an S4 based SGSN, when the S‑GW has no downlink user plane TEIDs, procedure steps (A) and (B) are defined in clause 8.1.4A.

1)
The SGSN receives a DL 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, DRX Parameters in combination with the IMSI indicate when the MS is in a non-sleep mode able to receive paging requests. If the SGSN enabled extended Idle mode DRX, it also includes the Extended DRX parameters, which in combination with the IMSI 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 TS 43.064 [11].

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. The MS shall not use the LLC NULL frame as a page response. When responding, the MS changes MM state to READY. The Packet Channel Request precedes the response and Packet Immediate Assignment procedures as described in TS 43.064 [11].

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.

Next Change

8.2.4.1
PS Paging Initiated by SGSN (Iu mode) without RRC Connection for CS
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Figure 58: PS Paging by SGSN (Iu mode) Without RRC Connection for CS

NOTE 1:
Steps 2‑4 are common for architecture variants using Gn/Gp based interaction with GGSN. For an S4 based interaction with S‑GW and P‑GW, procedure steps (A) are defined in clause 8.2.4.1A.

1)
The 3G‑SGSN receives a DL PDU or downlink signalling for an MS in PMM Idle state.

2)
The 3G‑SGSN sends a RANAP Paging (IMSI, P‑TMSI, Area, CN Domain Indicator, DRX parameters, list of CSG IDs for paging) message to each RNS belonging to the routeing area in which the MS is located. IMSI is needed by the RNS in order to calculate the MS paging group, and to identify the paged MS. If 3G‑SGSN assigned the P‑TMSI to the MS, P‑TMSI is also included. Area indicates the routeing area in which the MS is paged. CN Domain Indicator indicates which domain (MSC or 3G‑SGSN) initiated the paging message, and it represents "SGSN" in this case. DRX Parameters indicates the MS's preferred DRX cycle length. The list of CSG IDs for paging is included when the 3G SGSN is configured to support paging optimisation described in clause 5.3.9. For paging optimisation, the CSG IDs of expired CSG subscriptions and valid CSG subscriptions are both included in the list. If the MS has emergency bearer service the 3G SGSN shall not perform paging optimization. If the SGSN enabled extended Idle mode DRX, the SGSN includes the extended Idle mode DRX parameters, which indicates the extended DRX cycle length.
NOTE 2:
An expired CSG subscription indicates that the MS is not allowed service in the CSG. However, since the removal of the CSG from the MS is pending, it is possible the MS will camp on that CSG and therefore the MS is still paged for the CSG.

3)
The RNS controls whether the MS has an established RRC connection or not. In this case, MS has no RRC connection, so a "normal PCH paging" is performed. Paging Type 1(IMSI or P‑TMSI, Paging originator, CN domain ID) is transferred on the Paging channel, IMSI or P‑TMSI identifies the MS. Paging originator indicates whether this is core network originated paging or RAN originated paging, so it represents "CN" in this case. And CN domain ID indicates whether this paging message is for CS service or PS service, so it represents "PS" in this case.

4)
The paging request triggers the Service Request procedures in the MS. The service request procedures are described in clause "Service Request Procedure (Iu mode)".

Optionally, 3G‑SGSN may include "Non Searching Indication" in RANAP Paging message in this case. If a "Non Searching Indication" parameter is present, the RNC will not search the established RRC connection, and just initiate "normal PCH paging".

Next Change

8.2.4.2
PS Paging Initiated by 3G‑SGSN With RRC Connection for CS
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Figure 59: PS Paging by SGSN (Iu mode) With RRC Connection for CS

NOTE 1:
Steps 2‑4 are common for architecture variants using Gn/Gp based interaction with GGSN and using S4 based interaction with S‑GW and P‑GW. For an S4 based interaction with S‑GW and P‑GW, procedure steps (A) are defined in clause 8.2.4.1A.

1)
The 3G‑SGSN receives a DL PDU or downlink signalling for an MS in PMM Idle state.

2)
The 3G‑SGSN sends a RANAP Paging (IMSI, P‑TMSI, Area, CN Domain Indicator, DRX parameters, list of CSG IDs for paging) message to each RNS belonging to the routeing area in which the MS is located. IMSI is needed by the RNS in order to calculate the MS paging group. If 3G‑SGSN assigned the P‑TMSI to the MS, P‑TMSI is included, and it identifies the MS is paged. Area indicates the routeing area in which the MS is paged. CN Domain Indicator indicates to which domain (MSC or 3G‑SGSN) the paging was initiated, and it represents "3G‑SGSN" in this case. DRX Parameters indicates whether or not the MS uses discontinuous reception and the DRX cycle length. The list of CSG IDs for paging is included when the 3G SGSN is configured to support paging optimisation described in clause 5.3.9. For paging optimisation, the CSG IDs of expired CSG subscriptions and valid CSG subscriptions are both included in the list. If the MS has emergency bearer service the 3G SGSN shall not perform paging optimization. If the SGSN enabled extended Idle mode DRX, the SGSN includes the extended Idle mode DRX parameters, which indicates the extended DRX cycle length.

NOTE 2:
An expired CSG subscription indicates that the MS is not allowed service in the CSG. However, since the removal of the CSG from the MS is pending, it is possible the MS will camp on that CSG and therefore the MS is still paged for the CSG.

3)
The RNS controls whether the MS has an established RRC connection or not. In this case, MS has an established RRC connection for CS service, so RNS sends an RRC Paging Type 2 (CN domain ID) message to the MS on established RRC connection. CN Domain ID indicates to which domain (CS or PS) the paging shall be directed, so it represents "PS" in this case.

4)
The paging request triggers the Service Request procedures in the MS. The service request procedures are described in clause "Service Request Procedure (Iu mode)".
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