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5.3.13.7
High latency communication

Functions for High latency communication may be used to handle mobile terminated (MT) communication with UEs being unreachable while using power saving functions e.g. MS Power Saving Mode (see clause 5.3.20) or extended idle mode DRX depending on operator configuration. "High latency" refers to the initial response time before normal exchange of packets is established. That is, the time it takes before a UE has woken up from its power saving state and responded to the initial downlink packet(s). The feature is described in TS 23.682 [119].

The High latency communication includes invoking extended buffering of MT data at the Gn/Gp-SGSN or at the Serving GW when the UE is in a power saving state and not reachable. The handling is specified in the Network Initiated Service Request Procedure using Gn/Gp, clause 6.12.2. Establishing the user plane for delivering the buffered data when the UE contacts the SGSN by signalling shall be done in the Routing Area Update procedures. The SGSN uses its parameter DL Data Buffer Expiration Time in the MM context information to remember if there is buffered DL data to be delivered when the UE becomes reachable. When set, the DL Data Buffer Expiration Time shall be cleared at any user plane setup to the RAN, i.e. buffered DL data can been delivered. At RAU procedures with SGSN change, it is indicated in the context response to the new SGSN that buffered DL data is waiting and hence the user plane needs to be established for delivery of the buffer DL data. At RAU procedures the buffered DL data is forwarded to the new Gn/Gp-SGSN or new Serving GW when needed.

The High latency communication also includes sending event notifications to application servers that have requested "UE Reachability" or "Availability after DDN failure" monitoring events. If the notifying node is not a Gn/Gp-SGSN, event notifications are sent when a UE becomes reachable, for example as part of the RAU procedures and the MS/UE Initiated Service Request Procedures and before a UE becomes reachable for paging, for example when a UE is using extended idle mode DRX (see also corresponding procedures in TS 23.401 [89]).

6.12.2
Network Initiated Service Request Procedure using Gn/Gp

When the 3G‑SGSN receives a downlink packet (e.g. Request PDP Context Activation, Mobile-terminated SMS, user data) for an MS in PMM‑IDLE state, the 3G‑SGSN sends a paging request to RAN. The paging request triggers the Service Request procedure in the MS.
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Figure 51: Network Initiated Service Request Procedure

NOTE 1:
All steps in figure 51, except Procedure steps (A) and (B), are common for architecture variants using Gn/Gp based interaction with GGSN and using S4 based interaction with S‑GW and P‑GW.

NOTE 2:
Procedure steps B (step 7) in figure 51 above are common for MS and Network initiated service request using S4 and are described in clause 6.12.1A. Procedure steps (A) are defined in clause 8.2.4.1A when S4 is used.

If a LIPA or SIPTO at the local network with L-GW function collocated with the HNB PDP context exists, when the L-GW receives the downlink data for an MS in PMM-IDLE state, the L‑GW sends the first downlink user packet to the SGSN and buffers all other downlink user packets. When S4 is used, the L-GW sends the first downlink user packet to Serving GW and the Serving GW will trigger the SGSN to page the UE.

1)
The SGSN receives a downlink PDP PDU for an MS in PMM‑IDLE state.


A Gn/Gp-SGSN that detects that the MS is in a power saving state (e.g. Power Saving Mode or extended idle mode DRX) and cannot be reached by paging at the moment, shall invoke extended buffering depending on operator configuration, except for cases described in next paragraphs. The Gn/Gp-SGSN derives the expected time before radio bearers can be established to the MS (Iu case) or the MS can be reached (Gb case) and uses this as the buffer time. The Gn/Gp-SGSN stores the buffer time as a new value for the DL Data Buffer Expiration Time in the MM context for the MS and skips the remaining steps of this procedure. The DL Data Buffer Expiration Time is used for MSs using power saving state and indicates that there are buffered data in the Gn/Gp-SGSN and that the user plane setup procedure is needed when the MS makes signalling with the network.


The SGSN may use additional information based on a SLA with the MTC user for when to invoke extended buffering, e.g. only invoke it for a certain APN, do not invoke it for certain subscribers, etc.

2)
The SGSN sends a Paging message to the RNC. The RNC pages the MS by sending a Paging message to the MS. See clause "Paging Initiated by CN" for details.

3)
The MS establishes an RRC connection if none exists for CS traffic.

4)
The MS sends a Service Request (P‑TMSI, RAI, CKSN, Service Type) message to the SGSN. Service Type specifies Paging Response. The Service Request is carried over the radio in an RRC Direct Transfer message and over the Iu interface in the RANAP Initial MS message. At this point, the SGSN may perform the authentication procedure. The SGSN knows whether the downlink packet requires RAB establishment (e.g. downlink PDU) or not (e.g. Request PDP Context Activation or Mobile-terminated SMS).


CSG ID is provided if the MS attaches via a CSG cell or hybrid cell. CSG access mode is provided if the MS sends the Service Request message via a hybrid cell. If the CSG access mode is not provided but the CSG ID is provided, the SGSN shall consider the cell as a CSG cell.


If a CSG ID is indicated and CSG access mode is "closed" or CSG access mode is not provided, and there is no subscription data for this CSG ID and associated PLMN or the CSG subscription is expired, the SGSN rejects the Service Request with an appropriate cause. The MS shall remove the CSG ID and associated PLMN of the cell where the MS has initiated the service request procedure from the Allowed CSG list, if present.


For MSs with emergency PDP contexts, i.e. at least one PDP Context has an ARP value reserved for emergency services, and if CSG access restrictions do not allow the MS to get normal services, the SGSN shall deactivate all non-emergency PDP contexts and accept the Service Request.

5)
The SGSN shall perform the security mode procedure.

6)
If resources for the PDP contexts are re-established, the SGSN sends a Radio Access Bearer Assignment Request (RAB ID(s), TEID(s), QoS Profile(s), SGSN IP Address(es), UE-AMBR, CSG Membership Indication, MSISDN, APN, Charging characteristics) message to the RNC. If Direct Tunnel is established the SGSN provides to the RNC the GGSN's User Plane Address and TEID for uplink data. The RNC sends a Radio Bearer Setup (RAB ID(s)) to the MS. The MS responds by returning a Radio Bearer Setup Complete message to the RNC. The RNC sends a Radio Access Bearer Assignment Response (RAB ID(s), TEID(s), RNC IP Address(es)) message to the SGSN in order to indicate that GTP tunnels are established on the Iu interface and radio access bearers are established between the RNC and the MS. If the RNC returns a Radio Access Bearer Assignment Response message with a cause indicating that the requested QoS profile(s) can not be provided, e.g. "Requested Maximum Bit Rate not Available", the SGSN may send a new Radio Access Bearer Assignment Request message with different QoS profile(s). The number of re-attempts, if any, as well as how the new QoS profile(s) values are determined is implementation dependent. MSISDN, APN and Charging characteristics are optional parameters and only transferred if SGSN supports SIPTO at Iu-ps. For RABs belonging to a PDP context/PDN connection for Local IP Access or SIPTO at the Local Network with L-GW function collocated with the HNB, the RAB Assignment Request message includes a Correlation ID for enabling the direct user plane path between the HNB and the L-GW. For RABs belonging to a PDP context/PDN connection for SIPTO at the Local Network with L-GW function collocated with the HNB, the RAB Assignment Request message includes a SIPTO Correlation ID for enabling the direct user plane path between the HNB and the L-GW.

If the Service Request is performed via a hybrid cell, the CSG Membership Indication indicating whether the UE is a CSG member shall be included. Based on this information the RAN can perform differentiated treatment for CSG and non-CSG members.


If the MS is not allowed to access the cell where the MS initiated the service request due to CSG access restriction, the SGSN shall only request to establish radio access bearers for Emergency PDP contexts.

NOTE 3:
In this Release of the 3GPP specification the Correlation ID and SIPTO Correlation ID is set equal to the user plane GGSN TEID that the Gn-SGSN has received in step 4 of clause 9.2.2.1 or the user plane PDN GW TEID that the S4‑SGSN has received from the PDN GW.

7)
For each RAB re-established with a modified QoS profile, the SGSN initiates a PDP Context Modification procedure to inform the MS and the GGSN of the new negotiated QoS profile for the corresponding PDP context. If SGSN established Direct Tunnel in step 6) it shall initiate a PDP Context Update procedure to the GGSN and provide to the GGSN the RNC's Address for User Plane and TEID for Downlink data and shall include the DTI to instruct the GGSN to apply Direct Tunnel specific error handling procedure as described in clause 13.8.

8)
The SGSN sends the downlink packet. For a LIPA or SIPTO at the Local Network with L-GW function collocated with the HNB PDP context, after the MS enters connected mode, the packets buffered in the L-GW are forwarded to the HNB on the direct path. If the MS enters connected mode at a different cell than the one where the L-GW is collocated, for LIPA PDP context the SGSN shall deactivate the LIPA PDP context as defined in clause 6.12.1, step 2, for SIPTO at the Local network with L-GW function collocated with the HNB the SGSN shall trigger the L-GW reallocation as defined in clause 6.12.1 step 7.

For Service Type = Page Response, the MS knows that the Service Request message was successfully received in the SGSN when the MS receives the RRC Security Mode Control Command message.

If the SGSN fails to re-establish RAB(s) for the PDP context(s), the SGSN determines if an SM procedure, such as SGSN-Initiated PDP Context Modification or PDP Context Deactivation, should be initiated. The appropriate action depends on the QoS profile of the PDP context and is an operator choice.

8.1.2a.1
General

In A/Gb and Iu mode an MS and the core network may negotiate the use of extended idle mode DRX as described in TS 23.682 [119]. If the MS decides to request for extended idle mode DRX, the MS includes an extended idle mode DRX parameters information element in the attach request and/or RAU request message. The MS shall also include the DRX parameters for regular idle mode DRX in attach request.

The SGSN decides whether to accept or reject the MS request for enabling extended idle mode DRX as described in TS 23.682 [119]. In case the SGSN accepts the extended idle mode DRX, the SGSN based on operator policies may also provide different values of the extended idle mode DRX parameters than what was requested by the MS. If the SGSN accepts the use of extended idle mode DRX, the MS shall apply extended idle mode DRX based on the received extended idle mode DRX parameters. If the MS does not receive the extended idle mode DRX parameters information element in the relevant accept message because the SGSN rejected its request or because the request was received by SGSN not supporting extended idle mode DRX, the MS shall apply its regular discontinuous reception.

When the MS has PDP context for emergency bearer services, the MS and SGSN follow regular discontinuous reception as defined in clause 8.1.2/8.2.3 and shall not use the extended idle mode DRX. Extended idle mode DRX parameters may be negotiated while the MS has PDP context for emergency bearer services. When the PDP context for emergency bearer services is deactivated, the MS and SGSN shall reuse the negotiated extended idle mode DRX parameters in the last RAU/Attach procedure.

The MS shall include the extended idle mode DRX parameters information element in each RAU message if it still wants to use extended idle mode DRX. At SGSN to SGSN, MME to SGSN and SGSN to MME mobility, the extended idle mode DRX parameters are not sent from the old CN node to the new CN node as part of the MM context information.
If the SGSN is requested to monitor Reachability for Data and the UE is becoming reachable for paging, the SGSN sends a Monitoring Report message to the address that was indicated in the related Monitoring Request as described in TS 23.682 [119].
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