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This CR addresses five different issues:

· The New MM System Info procedure is replaced by the RNTI Reallocation procedure. The reason for that is that since the MS is in state PMM-CONNECTED during the SRNS relocation it doesn’t read the System Information sent on the broadcast channel. The CN information, including among others LAI and RAI, is instead sent in a dedicated message to the MS; in this case an RNTI Reallocation message (see 3G TS 25.331 ver.3.1.0). 

· In order to minimise the disruption due to the switching in CN the Update PDP Context procedure is triggered by the Relocation Detect instead of the Relocation Complete message. 

· The information element Relocation Type is introduced (see 3G TS 25.413 ver. 3.0.0). 

· The data-forwarding timer used by source SRNC is introduced. 

· The heading level for the section is lowered one step in order to allow for other types of SRNS relocation procedures. 
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6.9.2.2 SRNS Relocation procedures

6.9.2.2.1
Serving RNC Relocation procedure

 [Align GTP relocation message names with 29.060]

This procedure is only perform for MS in PMM‑CONNECTED state.

The Serving RNC relocation procedure is used to move the UTRAN-CORE NETWORK connection point at UTRAN side from the Serving RNC to the target RNC. In the procedure, the Iu links are relocated. If the Target RNC is connected to the same SGSN as the Serving RNC, an intra-SGSN SERVING RNC Relocation procedure is performed. This procedure is followed by an Intra-SGSN RA Update procedure. If the Target RNC is connected to a different SGSN than the Serving RNC, an inter-SGSN SERVING RNC Relocation procedure is performed. This procedure is followed by an Inter-SGSN RA Update procedure.

Figure 39 shows SRNS relocation when source RNC and target RNC are connected to different 3G‑SGSN. Figure 40 shows the situation after the procedure has been completed.
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Figure 39: Before SRNS Relocation and Location Registration

Before the SRNS relocation and location registration the MS is registered in SGSN1 and in MSC1. The RNC1 is acting as SERVING RNC and the RNC2 is acting as Drift RNC.
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Figure 40: After SRNS Relocation and RA Update

After the SRNS relocation and RA Update, the MS is registered in MSC2 and in SGSN2. The MS is in state PMM‑CONNECTED towards the SGSN2 and in state CMM‑IDLE towards the MSC2. The RNC2 is acting as SERVING RNC.

The SRNS relocation procedure can be divided into 3 stages:

1)
Resource Reservation: The path of the data traffic is not changed.

2)
Actual handover of Serving RNC Phase: The UTRAN connection point is moved to the target RNC (new Serving RNS) and downlink traffic is forwarded from (old) Serving RNC to the Target RNC

3)
Routeing Area Update initiated by an MS is in PMM‑CONNECTED state, which is described in the RA update subclause.

The SRNS relocation procedure is described in the procedure illustrated in Figure 41. Each step is explained in the following list.
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Figure 41: Phases 1 and 2 of Serving RNC Relocation

1. "Resource reservation" phase:

During this phase, the transmission of packets between GGSN and MS through the source SRNC continues.

1)
UTRAN (source SRNC) makes the decision to perform the Serving RNS relocation procedure. This includes decision on into which RNC (target RNC) the Serving RNC functionality is to be relocated. The source SRNC sends a Relocation Required message (Relocation Type, target RNC identifier, transparent information field) to the SGSN1. The source SRNC shall set the Relocation Type to ‘UE not involved’. Transparent information field shall be passed transparently to the target RNC.

2)
If the SGSN1 determines from target RNC Identifier that the SRNC relocation is an inter-SGSN SERVING RNC Relocation, then SGSN1 sends a Forward SRNC relocation request to SGSN2 (target RNC identifier, transparent information field, IMSI, MM context, PDP contexts).

NOTE:
Forward SRNC relocation request does not contain any information linked with packet transmission (sequence numbers) because such information is under the responsibility of the UTRAN.

3)
The SGSN2 sends a SRNC Relocation Request message (target RNC identifier, transparent information field, IMSI) to the target RNC. When the Iu user plane transport bearers have been established, and target RNC completed its preparation phase, SRNC Relocation Acknowledge message (RNC IP address(es), and Tunnel End Point Identifier(s)) is sent to the SGSN2. The RNC IP address(es) (possibly one address per PDP context) on which the target RNC is willing to receive these packets. Tunnel End Point Identifier(s) are the Identifiers to be used in GTP level when sending packets to this RNC.
4)
When the traffic resources between target RNC and SGSN2 has been allocated and the SGSN2 is ready for the SRNC move, then the Forward SRNC Relocation Response message (RNC IP address(es), and Tunnel End Point Identifier(s)) is sent from SGSN2 to SGSN1. This message indicates that SGSN2 / target RNC are ready to receive from source SRNC the downstream packets not yet acknowledged by MS.
5)
When the Forward SRNC Relocation Response has been received in the SGSN1, the SGSN1 indicates the completion of preparation phase at the CN PS domain side for the SRNC relocation by sending the SRNC Relocation Command message (RNC IP address(es), and Tunnel End Point Identifier(s)) to the Source RNC. The RNC IP address(es), and Tunnel End Point Identifier(s) are used by SRNC to send the downstream packets not yet acknowledged by MS to the target RNC. 
Upon reception of the Relocation Command message from the PS domain, the source RNC shall start the data-forwarding timer. 

2. "Actual handover of Serving RNC" phase:

6) When the source RNC has received the SRNC Relocation Proceeding 2 message, the source RNC sends a SRNC Relocation Commit message to the target RNC(list of (GTP‑SNU, UP-RLC-ack, GTP‑SND)). GTP‑SND is the GTP sequence number for the next downlink packet received from the GGSN. GTP‑SNU is the GTP sequence number for the next uplink packet to be tunnelled to the GGSN. UP-RLC-Ack contains the acknowledgements for upstream PDU received by the source SRNC on each RLC connection used by the MS (i.e. the Receive State Variable V(R) for all RLC SAPI in acknowledged mode). The source SRNC stops the exchange of the packets with the MS (point (a)), and starts tunnelling the buffered and incoming downstream packets towards the target SRNC using RNC IP address(es), and Tunnel End Point Identifier(s). The target RNC executes switch for all bearers at the earliest suitable time instance.

7) Immediately after a successful switch at RNC, the target RNC (=SRNC) sends a Relocation Detect message to the SGSN2. 

8) If the SRNS Relocation is an inter SGSN Serving RNS relocation, the SGSN2 sends an Update PDP Context Request message (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 message (GGSN Tunnel Endpoint Identifier). 
The target RNC then receiving downstream packets from both the old path (source SRNC) and from the new path (SGSN2), may in case of bearers belonging to conversational or streaming QoS class have too many packets in its queues. The way to discard these packets in excess is implementation dependent. 

9)
Immediately after having sent the Relocation Detect message target RNC starts acting as SRNC. The target SRNC:

-
Initiates RNTI reallocation towards the MS. The RNTI Reallocation 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 Routing Area Identification. 
The new RAI triggers a RA Update procedure (case initiated by MS in PMM‑CONNECTED state). This is point (c). 

-
Restarts the RLC connections. This includes the exchange between the target SRNC and the MS of the UP-RLC-Ack and DOWN-RLC-ACK. DOWN-RLC-ACK confirms all mobile-terminated packets successfully transferred before the start of the relocation procedure. If DOWN-RLC-ACK confirms reception of packets that were forwarded from the source SRNC, then these packets shall be discarded by the target SRNC. UP-RLC Ack confirms all mobile-originated packets successfully transferred before the start of the relocation procedure. From now on the exchange of the packets with the MS can restart (point (b)).


NOTE:
The new SGSN may send uplink packets to the GGSN before the update PDP context is performed.




10)
After having received the RNTI Reallocation Complete message, target RNC sends a Relocation Complete message to the SGSN2. 
If the SRNS relocation is an Inter-SGSN SRNS relocation, the SGSN2 sends a Forward Relocation Complete message to the SGSN1.

11) Upon receiving the Relocation Complete message or if it is an inter SGSN SRNS relocation; the Forward Relocation Complete message, the SGSN1 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. 
For an MS 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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