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1 Introduction

In the SA2 meeting in Helsinki to address CRs to 23.060 for the support of UMTS, a CR to 23.060 [2] was accepted for the procedure to handover from UMTS to GPRS. The procedure specified in this CR requires some changes to RANAP. This contribution addresses the changes to RANAP required to align with the changes agreed to in SA2.

2 Description

2.1 Procedure

The following procedure is specified in [2]. The only proposed change is to rename the SRNS Context Acknowledge message to SRNS Data Forward Command. This change is proposed since a separate procedure consisting of a single message is defined in RANAP to command the RNC to start forwarding N-PDUs.

6.13.1.1 UMTS to GPRS handover

An inter system handover from UMTS to GPRS takes place when the MS in PMM-Idle or PMM-Connected state moves to a new GSM/GPRS cell in a new RA. In this case the MS shall initiate a GPRS RA update procedure. The sequence applied for the inter SGSN RA update case is shown in the following figure: 
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Figure ZZD: UMTS to GSM GPRS, Inter SGSN Routing Area Update Procedure

1) The MS and/or BSS/UTRAN decides to perform handover, which leads to that the MS switch to the new cell supporting GPRS radio technology and that the PDU transmission is suspended. 

2) The MS sends a Routing Area Update Request (old RAI, old P‑TMSI Signature, Update type) to the new 2G_SGSN. Update Type shall indicate RA update or periodic RA update. The BSS shall add the Cell Global Identity including the RAC and LAC of the cell where the message was received before passing the message to the new 2G_SGSN.

3) The new 2G_SGSN sends SGSN Context Request (old RAI, TLLI, old P‑TMSI Signature, New SGSN Address) to the old 3G_SGSN to get the MM and PDP contexts for the MS. The old SGSN validates the old P‑TMSI Signature and responds with an appropriate error cause if it does not match the value stored in the old 3G_SGSN. The old 3G_SGSN starts a timer for supervision of the MS’s context. If the MS is not known in the old 3G_SGSN, the old 3G_SGSN responds with an appropriate error cause.

4) The old 3G_SGSN sends SRNS Context Request (IMSI) to the SRNS. Upon reception of this message the SRNS buffers and stops sending downlink PDUs to the MS and answers with SRNS Context Response (IMSI, GTP SNDs,  GTP SNUs, RLC counters). The SRNS shall include for each PDP context the GTP sequence number of the next GTP sequence number to be sent in downlink to the MS (i.e. the last not yet transferred N-PDU) and the GTP sequence number of the next uplink PDU to be tunnelled to the GGSN. 
For each active PDP context the SRNS also includes the uplink and downlink RLC transmission counters for PDP contexts using acknowledged mode (FFS).

5) The old 3G_SGSN responds with SGSN Context Response (MM Context, e.g. IMSI, PDP Contexts, e.g. APN). For each PDP context the old 3G_SGSN shall include the GTP sequence number for the next uplink T‑PDU to be tunnelled to the GGSN and the next donwlink GTP sequence number for the next N-PDU to be sent to the MS. Each PDP Context also includes the SNDCP Send N‑PDU Number for the next downlink N‑PDU to be sent in acknowledged mode to the MS, the SNDCP Receive N‑PDU Number for the next uplink N‑PDU to be received in acknowledged mode from the MS.
The SNDCP N-PDU numbers are derived from the RLC counters received from the SRNS (FFS).

6) Security functions may be executed.

7) The new 2G_SGSN sends an SGSN Context Acknowledge message to the old 3G_SGSN. This informs the old 3G_SGSN that the new 2G_SGSN is ready to receive data packets belonging to the activated PDP contexts. The old SGSN marks in its context that the MSC/VLR association and the information in the GGSNs and the HLR are invalid. This triggers the MSC/VLR, the GGSNs, and the HLR to be updated if the MS initiates a RA update procedure back to the old SGSN before completing the ongoing RA update procedure.

8) The old 3G_SGSN sends SRNS Data Forward Command to the SRNS. 
8a) The SRNS shall start duplicating and tunnelling the buffered T-PDUs to the old 3G_SGSN.

9) The old 3G_SGSN tunnels the T-PDUs to the new 2G_SGSN. No SNDCP sequence numbers shall be included in the GTP header of the tunnelled PDUs.

10) The new 2G_SGSN sends Update PDP Context Request (new SGSN Address, TID, QoS Negotiated) to the GGSN(s) concerned. The GGSN (s) updates its PDP context fields and returns Update PDP Context Response (TID).
11) The new 2G_SGSN informs the HLR of the change of SGSN by sending Update GPRS Location (SGSN Number, SGSN Address, IMSI) to the HLR.

12) The HLR sends Cancel Location (IMSI) to the old 3G_SGSN. The old 3G_SGSN acknowledges with Cancel Location Ack (IMSI).
The old 3G_SGSN removes the MM and PDP contexts if the timer described in step 3 is not running. When the timer is running the MM and PDP contexts are removed when the timer expires.

13) When the timer described in step 3 expires the old 3G_SGSN sends an Iu Release Command to the SRNS. The SRNS responds with Iu Release Complete.
14) The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new 2G_SGSN. The 2G_SGSN construct a MM context for the MS and return an Insert Subscriber Data Ack (IMSI) message to the HLR.

15) The HLR acknowledges the Update Location by sending Update GPRS Location Ack (IMSI) to the new 2G_SGSN.

16) The new 2G_SGSN validates the MS's presence in the new RA. If due to roaming restrictions the MS is not allowed to be attached in the 2G_SGSN, or if subscription checking fails, then the new 2G_SGSN rejects the routing area update with an appropriate cause. If all checks are successful then the new 2G_SGSN constructs MM and PDP contexts for the MS. A logical link is established between the new 2G_SGSN and the MS. The new 2G_SGSN responds to the MS with Routing Area Update Accept (P‑TMSI, P-TMSI Signature Receive N‑PDU Number).
Receive N‑PDU Number contains the acknowledgements for each acknowledged-mode NSAPI used by the MS, thereby confirming all mobile-originated N‑PDUs successfully transferred before the start of the update procedure.

17) The MS acknowledges the new P‑TMSI with a Routing Area Update Complete (P-TMSI, Receive N‑PDU Number). Receive N‑PDU Number contains the acknowledgements for each acknowledged-mode NSAPI used by the MS, thereby confirming all mobile-terminated N‑PDUs successfully transferred before the start of the update procedure.

18) The 2G_SGSN and the BSS may execute the BSS Packet Flow Context Procedure

2.2 Discussion

This procedure uses the SRNS Data Forward Command message to indicate to the source RNC when the 2G-SGSN is ready to receive forwarded packets. The current assumption in RAN3 is that this would be done with the Iu Release command.

2.3 Modifications required to RANAP [1]

2.3.1 Modifications to RANAP procedures

8.7 SRNS Context Transfer

This procedure may be used to trigger the transfer of SRNS contexts from RNC to CN (PS domain) in case of inter system forward handover. Messages belonging to this procedure utilise the connection oriented mode of the Iu signalling bearer. SRNS contexts contain for each concerned RAB the sequence numbers of the GTP-PDUs next to be transmitted in uplink and downlink directions.

CN initialises the procedure by sending SRNS CONTEXT REQUEST message to UTRAN. SRNS CONTEXT REQUEST message includes the list of RABs whose contexts should be transferred.


RNC responds to CN with SRNS CONTEXT RESPONSE message. SRNS CONTEXT RESPONSE message contains the RAB Context information for referenced RABs. For each RAB following information is included 

· the sequence number for the next downlink GTP‑PDU to be sent to the UE, and 

· the sequence number for the next uplink GTP‑PDU to be tunnelled to the GGSN. 

· the sequence number of the UL RLC-PDU which carried the last segment of the last GTP-PDU forwarded to SGSN.

· the sequence number of the DL RLC-PDU which carried the last segment of the last N-PDU sent to the UE.

The transfer of GTP-PDUs from the Source SRNC will start when the RNC receives  SRNS Data Forward Command.
The signalling flow for SRNS Context Transfer procedure is shown in Figure 1.
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Figure 1.  SRNS Context Transfer procedure.
8.x
SRNS Data Forwarding Initiation
This procedure may be used to trigger the transfer of N-PDUs from the RNC to the CN (PS domain) in case of inter system forward handover. Messages belonging to this procedure utilise the connection oriented mode of the Iu signalling bearer. 
CN initiates the procedure by sending SRNS DATA FORWARD COMMAND message to UTRAN. SRNS DATA FORWARD COMMAND message includes the list of RABs whose data should be forwarded and the necessary information for establishing a GTP tunnel to be used for data forwarding.
Upon reception of SRNS DATA FORWARD COMMAND RNC starts the timer T(Data forwarding).

The signalling flow for SRNS Data Forwarding Initiation procedure is shown in the following figure:
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2.3.2 Modifications to message contents
9.1.5
IU RELEASE COMMAND 

Information element
Reference
Type

Message type

M

Cause

M


















9.1.7 SRNS DATA FORWARD COMMAND
Information element
Reference
Type

Message type

M

RABs subject to Data forwarding x n

O(1)

    RAB ID

M

    Transport Address

M

    Iu Transport Association

M

(1)  Only for PS domain.

3 Proposals

1. Add the changes shown in section 2.3.1 for SRNS Context Transfer procedure to the RANAP specification procedures, section 8.7.

2. Add the changes shown in section 2.3.1 for the SRNS Data Forwarding Initiation procedure to the RANAP specification procedures in a new section.

3. Add the changes shown in section 2.3.2 to the RANAP specification message contents, section 9.1.

4. Send a liaison statement to SA2 to inform them of the changes made to RANAP and the corresponding procedure that the changes are based on.
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[2] SA2 S2G99052, CR044r2, UMTS-GPRS Intersystem Handover, Helsinki, Suomi, 5th – 7th Oct. 1999.
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