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1 Introduction

TR 25.936 is currently the best document describing the Rel 4 solution, and it should be updated according to the latest status. This contribution provides Information from TR 25.936 should be populated into specifications that describe the different aspects of Relocation of SRNS. This document also proposes a way forward in proceeding with this work.

2 Summary of Modifications

The following modifications are proposed to the TR 25.936 (modifications to the affected sections are shown in attachment 1:

· The solution agreed in TSG-SA WG2 is reported in the agreement section of the TR (section 9).

· As stated in section 6.1.3.1 of the TR, the U-Plane handling has been consciously left out of RANAP in release 99. This is also the approach taken in the RNSAP and NBAP. It is viewed that it is valuable to keep this approach also for Release 4 and in the future. The consistent handling of User Plane and Control Plane together is a matter for stage 2 specifications. In this particular case the most appropriate place is TS 23.060. An example of how 23.060 could be modified to cover this is provided in attachment 2 at the end of this document.

· Usage of Relocation Commit EP also in the case of UE Involved case of relocation is added as requested by TSG GERAN.

3 Proposals

1) It is proposed that TR 25.936 is modified as shown in this document.

2) It is proposed that the TR is presented for TSG RAN for approval.

3) It is proposed to inform S2 about the required changes to 23.060.

Attachment 1: Modifications to TR 25.936

4 Study areas

4.1 Solution 1:  Reuse of release 99 Packet Duplication mechanism

4.1.1 General

The idea of Solution 1 is to reuse the release 99 Data forwarding mechanism also for real time services requiring seamless Relocation of SRNS. Seamless Relocation of SRNS means that the interruptions to the data stream flow are minimised and are basically unnoticeable by the users.

The basic principle of SRNC duplication mechanism would be as follows:
1. At a given point of time before execution of Relocation, source RNC starts to duplicate DL GTP-PDUs: one copy is sent to local PDCP/RLC/MAC, and the other copy is forwarded to the target RNC.

2. Source RNC continues processing and sending DL data normally towards the UE.

3. Target RNC discards all forwarded GTP-PDUs arriving to target RNC until Serving RNC operation is started.

4. When target RNC takes over the serving RNC role, it starts to process the arriving DL GTP-PDUs and send DL data to the UE.
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Figure 1: Packet flows during relocation, solution 1
The uplink flow is routed as in R99. The only addition compared to R99 solution is that the source RNC would, during an interim state, duplicate downlink flow to both the UE directly and to the forwarding tunnel.

4.1.2 The main steps of Relocation for data forwarding

[Note: Since for the solution 1 the procedures and mechanisms of performing Relocation of SRNS for all RABs from PS domain are the same, both the handling of lossless and Seamless RABs during Relocation of SRNS are described in this chapter.]

1.1.1.1 Preparation of Relocation of SRNS and Resource allocation

In this phase the UTRAN reserves resources for the relocation. 

Specifically for Solution 1, it is assumed that lossless and seamless existing RABs are set to be "subject to data forwarding" in Relocation Command. 

At the end of the preparation phase source RNC should: 

· for lossless RABs; stop processing DL GTP-PDUs data 

· for seamless RABs; continue to process and transmit DL data normally towards UE 

· for lossless and seamless RABs; start duplicating all arrived and not acknowledged & arriving  DL GTP-PDUs towards target RNC

· for lossless RABs; store all buffered  & arriving DL GTP-PDUs


When data forwarding is started, target RNC should:

· for lossless RABs; store all arriving DL GTP-PDUs

· for seamless RABs: discard all arriving DL GTP-PDUs
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 Figure 2 : Control Plane - Preparation of Relocation of SRNS and Resource allocation phase
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Figure 3 : User Plane - Preparation of Relocation of SRNS and Resource allocation (SRNS Relocation)
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Figure 4 : User Plane - Preparation of Relocation of SRNS and Resource allocation (Hard Handover)

1.1.1.2 Moving the Serving RNC role to target RNC

When source RNC is ready for Relocation of SRNS Execution, it issues the SRNS Relocation Commit or in UE involved case commands the UE to make Hard Handover by appropriate RRC procedure.

For lossless RABs source RNC should forward the Sequence number information to target RNC as defined in Release 99.

After the reception of Relocation Commit from Iur, or in UE involved case when UEs access to target RL is detected by target RNC, target RNC takes over the Serving RNC role. 

At this point of time target RNC should:


· for all lossless and seamless RABs; start UL reception of data and start transmission of UL GTP-PDUs towards CN via the new GTP tunnels. The radio interface protocols may need to be reset in order to start radio interface reception.


· for seamless RABs; start processing the arriving DL GTP-PDUs and start DL transmission towards the UE. The radio interface protocols may need to be reset in order to start radio interface transmission.


· for lossless RABs: start processing the buffered and arriving DL GTP-PDUs and start DL transmission towards UE. The radio interface protocols are reset as specified for Release 99 by R2.
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 Figure 5 :  Control Plane - Moving the Serving RNC role to target RNC
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Figure 6 : User Plane - Moving the Serving RNC role to target RNC (SRNS Relocation)
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Figure 7 : User Plane - Moving the Serving RNC role to target RNC (Hard Handover)

1.1.1.3 Switching of DL flow in CN and Completion

In this phase, the DL GTP tunnel is updated between the SGSN and the GGSN so that the DL flow can use the new route.

The mechanism shown assumes that the DL GTP port used for a given RAB in target RNC is the same for all arriving GTP-PDUs regardless of their arrival route. 

Only effect to the UTRAN may be the slightly earlier arrival time of DL-GTP PDUs from SGSN to target RNC. This is handled, as normal arrival time variation, by user plane buffering mechanisms existing in RNC. The additional buffering can be utilised and gradually reduced when the UE moves further from the new serving RNC and the Iur+Iub delays thus increase.
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Figure 8 :  Control Plane - Switching of DL flow in CN phase
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Figure 9 : User Plane - Switching of DL flow in CN 

The forwarding tunnel(s) is released with timer supervision as in R99.


4.1.3 Specifications Impact

6.1.3.1 Impacts on RAN3 specifications

The Solution 1 reuses the Release 99 data forwarding mechanisms also for the seamless RABs from PS domain. Solution 1 does not require any new procedures, messages nor information elements to be introduced to any RAN 3 specification.    

In R99, there is a clear indication in the RAB parameters used at RAB assignment that a RAB is to be treated in a “lossless” or “other” way. Therefore a new value for that Information Element is needed to indicate “seamless” to the source RNC.
When specifying the release 99 RANAP it was decided by RAN3 to not specify the handling of user plane in application part specifications. This was decided to keep complete independence of user and control plane handling from the stage 3 specifications point of view. This independence should be preserved, and the handling of Control and User Plane should be specified in appropriate stage 2 specifications (23.060).
RANAP specification should be updated to include a new value "real-time" for the Relocation Requirement IE, and a reference to 23.060 for the User Plane Handling in each case.


· 
· 
· 
· 

· 
· 



· 
· 
· 
6.1.3.2 Impacts on other groups’ specifications

Depending on RAN 2 opinion, maybe  addition of one parameter to RRC container could ensure the unambiguous operation of the solution 1. (See the chapter describing the Open Issues).   

Stage 2 specification TS 23.060 has to be aligned with the selected solution for RT PS domain Relocation of SRNS. The consistent handling of User Plane and Control Plane together is a matter for stage 2 specifications. The following information should be included, in the form that is most appropriate:
After Relocation Preparation is successfully terminated and before Relocation of SRNS execution is triggered the Source RNC should:


· for lossless RABs; stop processing DL GTP-PDUs data 


· for seamless RABs; continue to process and transmit DL data normally towards UE 


· for lossless and seamless RABs; start duplicating all arrived and not acknowledged & arriving  DL GTP-PDUs towards target RNC


· for lossless RABs; store all buffered  & arriving DL GTP-PDUs


After Relocation Resource Allocation procedure is successfully terminated but the serving RNC role is not yet taken over by target RNC and when DL user plane data starts to arrive to target RNC the target RNC should:


· for lossless RABs; store all arriving DL GTP-PDUs

· for seamless RABs: discard all arriving DL GTP-PDUs
When triggering the execution of Relocation of SRNS, source RNC should forward the Sequence number information to target RNC for all lossless RABs as defined in Release 99.

After reception of Relocation Commit from Iur, or in UE involved case when UEs access to target cell is detected by target RNC, target RNC takes over the Serving RNC role. 

At this point of time the new Serving RNC should:


· for all lossless and seamless RABs; start UL reception of data and start transmission of UL GTP-PDUs towards CN via the new GTP tunnels. The radio interface protocols may need to be reset in order to start air interface reception.


· for seamless RABs; start processing the arriving DL GTP-PDUs and start DL transmission towards the UE. The radio interface protocols may need to be reset in order to start air interface transmission.


· for lossless RABs: start processing the buffered and arriving DL GTP-PDUs and start DL transmission towards UE. The radio interface protocols are reset as specified for Release 99 by RAN2.


No other impacts to any 3GPP specification in any other 3GPP groups are seen.
4.1.4 Interaction with other systems

This section is intended to explain how this solution will work with other systems such as GERAN, UTRAN R99, GSM and GPRS. This is subject to information availability for these other systems.

4.1.5 Summary: solution 1

This solution is based on making some procedure enhancements to the R99 mechanisms. During an interim state, the processing of the real time data is done at the source RNC so that the source RNC both sends the traffic to the UE, and forwards it to the target RNC.

This solution also assumes that considering the nature of RT services, there is no need to buffer any DL or UL traffic in the involved nodes.

The Solution 1 reuses the Release 99 data forwarding mechanisms also for the seamless RABs from PS domain. Solution 1 does not require any new procedures, messages nor information elements to be introduced to any RAN 3 specification.    

In any relocation case (all scenarios described in 5.9), for DL data of seamless RABs there are two possible situations when frame gap or overlapping may happen:

1. The frame overlap/gap may be introduced when target RNC takes the Serving RNC role and starts to produce the DL data from forwarded GTP-PDUs. In this case the estimated gap/overlap is equal to:

· For SRNS relocation: the delay difference between the transport bearer used for Iur DCH data stream and the transport bearer used for data forwarding GTP tunnel both of which are setup between the same source and target RNCs.

· For hard handover: the delay of the GTP tunnel used for data forwarding. This first instance of frame overlap coincides with radio hard handover.

If the transport bearer delay difference is smaller than the air interface Transmission Time Interval (TTI) (10, 20, 40 or 80 ms depending on the service)  the amount of gap/overlap is most likely non existent.


2. The additional frame gap may be introduced when the CN transport is optimised. In this case the gap will exist only if the delay via the optimised route is larger than the delay via the forwarding route. 

4.1.6 Open issues



9
Agreements


Solution 1 has been agreed for handling relocation for real time services from PS domain Rel 4. 
Attachment 2: Example modifications to 23.060
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6.9.2.2
Serving RNS Relocation Procedures


6.9.2.2.0
User Plane handling in Serving RNS Relocation

The requirement for handling the user plane during the relocation is set by the SGSN at the set-up of the PDP context. The SGSN may require the user plane to be handled during relocation in one of the following three ways:


- loss-less relocation: The packets are neither lost nor duplicated. This is achieved by using RLC acknowledged mode, exchanging PDCP counters (sequence numbers) between old RNC, new RNC and UE, exchanging GTP U counters (sequence numbers) between the old and new RNC (only applicable if GTP U sequence numbering is applied), and by forwarding unacknowledged DL data from source RNC to target RNC.


- real-time relocation: Packet loss or duplication is not detected, but the break in User Plane communication during relocation is minimised. This is achieved by forwarding DL data from source RNC to target RNC. There is no need to use PDCP counters (sequence numbers), and RLC may be used either in acknowledged mode or in unacknowledged mode.

- none: The way to handle RLC, PDCP, GTP-U counters (sequence numbers) and data forwarding is not defined. They may be handled as defined for loss-less or real-time relocation, or in another way. The handling is decided by the SRNC based on information that is available to it.


6.9.2.2.1
Serving SRNS Relocation Procedure


This procedure is only performed for an UE in PMM‑CONNECTED state where the Iur interface carries both the control signalling and the user data.


The Serving SRNS Relocation procedure is used to move the UTRAN to CN connection point at the UTRAN side from the source SRNC to the target RNC, from a "standing still position". In the procedure, the Iu links are relocated. If the target RNC is connected to the same SGSN as the source SRNC, an Intra SGSN SRNS Relocation procedure is performed. If the routeing area is changed, then this procedure is followed by an Intra SGSN Routeing Area Update procedure. The SGSN detects that it is an Intra SGSN routeing area update by noticing that it also handles the old RA. In this case, the SGSN has the necessary information about the UE and there is no need to inform the HLR about the new UE location.


figure 37 shows SRNS relocation when source SRNC and target RNC are connected to different SGSNs. figure 38 shows the situation after SRNS Relocation procedure and Routeing Area Update procedure have been completed. In the case described in figure 37and figure 38 the UE is in state PMM-CONNECTED.
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Figure 1: Before SRNS Relocation and Routeing Area Update


Before the Serving SRNS Relocation procedure and RA update, the UE is registered in the old SGSN. The source RNC is acting as serving RNC (SRNC).
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Figure 38: After SRNS Relocation and Routeing Area Update


After the Serving SRNS Relocation procedure and RA update, the UE is registered in the new SGSN The UE is in state PMM‑CONNECTED towards the new SGSN, and the target RNC is acting as serving RNC.


The Serving SRNS Relocation procedure is illustrated in figure 39. The sequence is valid for both intra SGSN SRNS relocation and inter SGSN SRNS relocation.
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Figure 39: Serving SRNS Relocation Procedure


1)
The source SRNC decides to perform/initiate an SRNS relocation. At this point both UL and DL user data flows via the following tunnel(s): Radio Bearer between UE and source RNC (data flows via the target RNC, which acts as a drift RNC); GTP-U tunnel(s) between source SRNC and old-SGSN; GTP-U tunnel(s) between old-SGSN and GGSN.


2)
The source SRNC initiates the relocation preparation procedure by sending a Relocation Required message (Relocation Type, Cause, Source ID, Target ID, Source RNC to target RNC transparent container) to the old SGSN. The source SRNC shall set the Relocation Type to "UE not involved". The Source to Target RNC Transparent Container includes the necessary information for Relocation co-ordination, security functionality and RRC protocol context information (including UE Capabilities). The Relocation Preparation procedure is terminated successfully once source SRNC receives Relocation Command message from the old SGSN (step 6).

3) The old SGSN determines from the Target ID if the SRNS Relocation is intra SGSN SRNS relocation or inter SGSN SRNS relocation. In case of inter SGSN SRNS relocation the old SGSN initiates the relocation resource allocation procedure by sending a Forward Relocation Request message (IMSI, Tunnel Endpoint Identifier Signalling, MM Context, PDP Context, Target Identification, UTRAN transparent container, RANAP Cause) to the new SGSN. PDP context contains GGSN Address for User Plane and Uplink TEID for Data (to this GGSN Address and Uplink TEID for Data, the old SGSN and the new SGSN send uplink packets). At the same time a timer is started on the MM and PDP contexts in the old SGSN (see the Routeing Area Update procedure in subclause "Location Management Procedures (UMTS Only)"). The Forward Relocation Request message is applicable only in case of inter SGSN SRNS relocation. 

4) The new SGSN sends a Relocation Request message (Permanent NAS UE Identity, Cause, CN Domain Indicator, Source RNC to target RNC transparent container, RABs to be setup) to the target RNC. For each RAB requested to be established, the RABs to be setup information elements shall contain information such as RAB ID, RAB parameters, Transport Layer Address, and Iu Transport Association. The RAB ID information element contains the NSAPI value, and the RAB parameters information element gives the QoS profile. The Transport Layer Address is the SGSN Address for user data, and the Iu Transport Association corresponds to the UL Tunnel Endpoint Identifier Data. After all necessary resources for accepted RABs including the Iu user plane are successfully allocated, the target RNC shall send the Relocation Request Acknowledge message (RABs setup, RABs failed to setup) to the new SGSN. The Transport Layer Address is the target RNC Address for user data, and the Iu Transport Association corresponds to the DL Tunnel Endpoint Identifier for user data. The target RNC will for each RAB to be setup (defined by an IP Address and a Tunnel Endpoint Identifier) receive both forwarded downstream PDUs from the source SRNC as well as downstream PDUs from the new SGSN.

After the new SGSN receives the Relocation Request Acknowledge message, the GTP-U tunnels have been established between target RNC and new-SGSN, and both nodes are ready for UL and DL data transport. The new-SGSN is also ready to send UL user data to GGSN. However, target RNC still acts as a drift RNC, and the new-SGSN does not receive UL user data until after step 10. GGSN sends DL user data only to old-SGSN.

After Relocation Resource Allocation procedure is successfully terminated but the Relocation Commit has not been received by the target RNC (serving RNC role is not yet taken over by target RNC) and when DL user plane data starts to arrive to target RNC the target RNC should:


· for RABs requiring loss-less relocation: store all arriving DL GTP-PDUs

· for RABs requiring real-time relocation: discard all arriving DL GTP-PDUs

5) When resources for the transmission of user data between target RNC and new SGSN have been allocated and the new SGSN is ready for relocation of SRNS, the Forward Relocation Response message (Cause, RANAP Cause, and RAB Setup Information) is sent from new SGSN to old SGSN. This message indicates that the target RNC is ready to receive from source SRNC the downstream packets not yet acknowledged by the UE, i.e. the relocation resource allocation procedure is terminated successfully. RANAP Cause is information from the target RNC to be forwarded to the source RNC. The RAB Setup Information, one information element for each RAB, contain the RNC Tunnel Endpoint Identifier and RNC IP address for data forwarding from source SRNC to target RNC. If the target RNC or the new SGSN failed to allocate resources the RAB Setup Information element contains only NSAPI indicating that the source RNC shall release the resources associated with the NSAPI. The Forward Relocation Response message is applicable only in case of inter SGSN SRNS relocation.


6) The old SGSN continues the relocation of SRNS by sending a Relocation Command message (RABs to be released, and RABs subject to data forwarding) to the source SRNC. The old SGSN decides the RABs to be subject for data forwarding based on QoS, and those RABs shall be contained in RABs subject to data forwarding. For each RAB subject to data forwarding, the information element shall contain RAB ID, Transport Layer Address, and Iu Transport Association. These are the same Transport Layer Address and Iu Transport Association that the target RNC had sent to new SGSN in Relocation Request Acknowledge message, and they are used for forwarding of DL N‑PDU from source RNC to target RNC. The source RNC is now ready to send DL user data to these GTP-U tunnels over the Iu interface. The forwarding tunnel is used for DL transmission only, and the target RNC cannot send user data to source RNC.

7) Upon reception of the Relocation Command message from the PS domain, the source RNC shall start the data-forwarding timer.


Note: 
The order of a steps, starting from step 7 onwards, does not necessarily reflect the order of events. For instance, source RNC may send Relocation Commit message (steps 7) and starts data forwarding (step 8) almost simultaneously. Target SRNC may send Relocation Detect message (step 9) and UTRAN Mobility Information message (step 10) at the same time. Hence, target RNC may receive UTRAN Mobility Information Confirm message (step 10) while data forwarding (step 8) is still underway, and before the new SGSN receives Update PDP Context Response message (step 11).

When the relocation preparation procedure is terminated successfully and when the source SRNC is ready, the source SRNC shall trigger the execution of relocation of SRNS by sending a Relocation Commit message (SRNS Contexts) to the target RNC. The purpose of this procedure is to transfer SRNS contexts from the source RNC to the target RNC, and to move the SRNS role from the source RNC to the target RNC. SRNS contexts are sent for each concerned RAB and contain the sequence numbers of the GTP‑PDUs next to be transmitted in the uplink and downlink directions and the next PDCP sequence numbers that would have been used to send and receive data from the UE. For connections using RLC unacknowledged mode PDCP sequence numbers is not used. For PDP context(s) using delivery order not required (QoS profile), the sequence numbers of the GTP-PDUs next to be transmitted are not used.


If delivery order is required (QoS profile), consecutive GTP-PDU sequence numbering shall be maintained throughout the lifetime of the PDP context(s). Therefore, during the entire SRNS relocation procedure for the PDP context(s) using delivery order required (QoS profile), the responsible GTP-U entities (RNCs and GGSN) shall assign consecutive GTP-PDU sequence numbers to user packets belonging to the same PDP context for up-link and down-link respectively.


If PDCP does not support loss-less relocation, the acknowledged mode SRNS relocation procedures shall be performed as in unacknowledged mode. Hence PDCP sequence numbers shall not be transferred from old RNC to target RNC.


Before sending the Relocation Commit uplink and downlink data transfer in the source  SRNC shall be suspended for RABs which requires loss‑less relocation.


8)
The source SRNC begins the forwarding of data for the RABs to be subject for data forwarding. The data forwarding at SRNS relocation shall be carried out through the Iu interface, meaning that the data exchanged between source SRNC and target RNC are duplicated in the source SRNC and routed at IP layer towards the target RNC.

During the forwarding, the source RNC should:


· for RABs requiring loss-less relocation: stop processing DL GTP-PDUs data


· for RABs requiring real-time relocation: continue to process and transmit DL data normally towards the UE 


· for both, RABs requiring loss-less relocation, and RABs requiring real-time relocation: start duplicating all arrived and not acknowledged & arriving DL GTP-PDUs towards target RNC


· for RABs requiring loss-less relocation: store all buffered & arriving DL GTP-PDUs


During the forwarding, before the Relocation Detect message is received via Iur, and when DL user plane data starts to arrive to target RNC, the target RNC should:


· for RABs requiring loss-less relocation: store all arriving DL GTP-PDUs

· for RABs requiring real-time relocation: discard all arriving DL GTP-PDUs

9)
The target RNC shall send a Relocation Detect message to the new SGSN when the relocation execution trigger is received. For SRNS relocation type "UE not involved", the relocation execution trigger is the reception of the Relocation Commit message from the Iur interface. When the Relocation Detect message is sent, the target RNC shall start SRNC operation.


10)
The target RNC sends a UTRAN Mobility Information message to the UE. This message contains UE information elements and CN information elements. The UE information elements include among others new SRNC identity and S‑RNTI. The CN information elements contain among others Location Area Identification and Routeing Area Identification. The procedure shall be co-ordinated in all Iu signalling connections existing for the UE.



The target RNC resets and restarts the RLC connections, and exchanges the PDCP sequence numbers (PDCP‑SNU, PDCP‑SND) between the target RNC and the UE. The target RNC has received the PDCP sequence numbers from the source RNC with the Relocation Commit message. PDCP‑SND is the PDCP sequence number for the next expected in-sequence downlink packet to be received in acknowledged mode in the UE per radio bearer, which requires loss-less relocation. PDCP‑SND confirms all mobile-terminated packets successfully transferred before the start of the relocation procedure. If PDCP‑SND confirms reception of packets that were forwarded from the source SRNC, then these packets shall be discarded by the target SRNC. PDCP‑SNU confirms all mobile originated packets successfully transferred before the start of the relocation procedure. If PDCP‑SNU confirms reception of packets that were received in the source SRNC, then these packets shall be discarded by the UE.

Upon reception of the UTRAN Mobility Information message UE starts sending UL user data to target SRNC. When the UE has reconfigured itself, it sends the UTRAN Mobility Information Confirm message to the target RNC. This indicates that the UE is also ready to receive DL data from the target RNC.

The target RNC (which now is the new SRNC) should:


· for all RABs requiring either loss-less or real-time relocation: start UL reception of data and start transmission of UL GTP-PDUs towards the new SGSN.

· for RABs requiring real-time relocation: start processing the arriving DL GTP-PDUs and start DL transmission towards the UE.


· for RABs requiring loss-less relocation: start processing the buffered and arriving DL GTP-PDUs and start DL transmission towards UE.


If new-SGSN has already received Update PDP Context Response message from GGSN, it shall forward the UL user data to GGSN over this new GTP-U tunnel. Otherwise, new-SGSN shall forward the data to that GGSN IP address and TEID(s), which the new-SGSN had received earlier by Forward Relocation Request message.

11)
Upon reception of the Relocation Detect message, the CN may switch the user plane from source RNC to target SRNC. If the SRNS Relocation is an inter SGSN SRNS relocation, the new SGSN sends Update PDP Context Request messages (new SGSN Address, SGSN Tunnel Endpoint Identifier, QoS Negotiated) to the GGSNs concerned. The GGSNs update their PDP context fields and return an Update PDP Context Response (GGSN Tunnel Endpoint Identifier).




12)
When the target SRNC receives the UTRAN Mobility Information Confirm message, i.e. the new SRNC—ID + S‑RNTI are successfully exchanged with the UE by the radio protocols, the target SRNC shall initiate the Relocation Complete procedure by sending the Relocation Complete message to the new SGSN. The purpose of the Relocation Complete procedure is to indicate by the target SRNC the completion of the relocation of the SRNS to the CN. If the user plane has not been switched at Relocation Detect and upon reception of Relocation Complete, the CN shall switch the user plane from source RNC to target SRNC. If the SRNS Relocation is an inter SGSN SRNS relocation, the new SGSN shall signal to the old SGSN the completion of the SRNS relocation procedure by sending a Forward Relocation Complete message.


13)
Upon receiving the Relocation Complete message or if it is an inter SGSN SRNS relocation; the Forward Relocation Complete message, the old SGSN sends an Iu Release Command message to the source RNC. When the RNC data-forwarding timer has expired the source RNC responds with an Iu Release Complete.


14)
After the UE has finished the RNTI reallocation procedure and if the new Routeing Area Identification is different from the old one, the UE initiates the Routeing Area Update procedure. See subclause "Location Management Procedures (UMTS Only)". Note that it is only a subset of the RA update procedure that is performed, since the UE is in PMM‑CONNECTED mode.


For an UE with GPRS‑CSI defined, CAMEL interaction may be performed, see referenced procedures in 3G TS 23.078:


C1)
CAMEL-GPRS-SGSN-Context-Acknowledge.


C2)
CAMEL-GPRS-Routeing-Area-Update.
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