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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, SAI) 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.

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.


If the SGSN supports paging optimization for low-mobility UEs, the SGSN may include the SAI of the service area where the UE needs to be paged. The determination of UE being low-mobility is implementation dependent, eg based on the ECGI history of the UE, APN. If the UE does not respond, the SGSN subsequently sends page messages without the SAI information element to all RNCs of the routing area to which UE is registered.

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".

8.2.4.1A
Serving GW Triggered Paging (Iu mode) with S4
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Figure 58a: Serving GW triggered paging with S4

A)
If the S‑GW has no downlink user plane TEIDs for S4 and S12, the S‑GW buffers the DL PDUs and identifies which SGSN is serving that UE.


If that SGSN has requested the S-GW to throttle downlink low priority traffic and if the downlink data packet is received on a low priority bearer to be throttled (see clause 5.3.6.5), the S‑GW drops the downlink data packet. The steps below are not executed.


Otherwise the S‑GW sends a Downlink Data Notification to the SGSN.
If the S‑GW has downlink user plane TEIDs for S4 the DL PDUs are transferred to SGSN.

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, SAI) 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.

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.


If the SGSN supports paging optimization for low-mobility UEs, the SGSN may include the SAI of the service area where the UE needs to be paged. The determination of UE being low-mobility is implementation dependent, eg based on the ECGI history of the UE, APN. If the UE does not respond, the SGSN subsequently sends page messages without the SAI information element to all RNCs of the routing area to which UE is registered.

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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