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change:

This CR contains the UMTS-GPRS intersystem handover cases for dual-mode MSs.

Two possible cases are described:
1) Handover between UMTS and GPRS RAs






2) Handover between UMTS and GPRS cells
 




     belonging to the same RA.

When intersystem handover is performed at change of RA:

1) At UMTS to GSM/GPRS inter system handover the SRNS will forward GTP-PDUs not yet transmitted to the MS from the SRNS to the 2G_SGSN via the 3G_SGSN. 

2) At GSM/GPRS to UMTS inter system handover the 2G_SGSN will forward GTP-PDUs to the 3G_SGSN as specified today already for GSM GPRS.

When Inter System handover from UMTS to GPRS is performed at change of cell:

3) At UMTS to GSM/GPRS inter system handover the SRNS will forward GTP-PDUs not yet transmitted to the MS to the 2G/3G_SGSN. 

This behaviour enables handover between release ’97, release ‘99 GPRS and release ’99 UMTS nodes with in-sequence delivery of packets but not necessarily with reliable data transmission due to the different nature of GPRS’ SNDCP and UMTS’ PDCP (L3CE).  

The following figure illustrates the GTP sequence number handling for the above described handover cases.
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6.13 UMTS-GPRS Intersystem Handover

The UMTS-GPRS inter system handover procedures may be supported for network elements supporting GSM Release ’97, ‘99 and UMTS Release ‘99. At intersystem handover the release ’99 network elements shall use on the Gn interface the GTP version ’97 when interworking with release ’97 network elements.

4) An intersystem handover from UMTS to GPRS or GPRS to UMTS takes place when a MS supporting both UMTS and GPRS moves to a cell where the radio technology which the MS was using is not any longer supported. Prerequisite for an inter system handover is that the MS is PS-attached in the UMTS PS-domain or PS-attached for GPRS. The transition of the mobility management states is as specified for the corresponding mobility management procedures. 

There is no transition of the session management states at an intersystem handover.

6.13.1 Intersystem Handover within a RA between cells belonging to different systems 

Inter system handover without performing a RA update is supported only in case the SGSN is a combined 2G/3G-SGSN supporting both the Gb and Iu-Ps interfaces within the same physical node. 

6.13.1.1 UMTS to GPRS handover

An Inter System handover from UMTS to GPRS takes place when the MS in PMM-Connected state enters a new GSM/GPRS cell inside the current RA.  In this case the MS shall perform a Routing Area Update procedure with the Update Type set to ‘Inter System Cell Change’.

The SGSN records this UE's change of cell, and further traffic directed towards the MS is conveyed over the Gb interface to the new cell.
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Figure ZZD: UMTS to GSM GPRS handover between cells belonging to the same RA 
5) The MS and/or BSS/UTRAN decides to perform handover which leads to that the MS switches to the new cell supporting GPRS radio technology and suspends PDU transmission to the network

6) The MS sends a Routing Area Update Request (old RAI, old P‑TMSI Signature, Update type, CM) to the 2G/3G_SGSN. Update Type shall indicate ‘Inter system cell change’. 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 2G/3G_SGSN.

1) The 2G/3G_SGSN sends SRNS Context Request (IMSI) to the SRNS, starts a timer on the MM and PDP Context and stops the transmission of GTP-PDUs to the SRNS. 

7) The SRNS responds with SRNS Context Response (IMSI, GTP-SNDs, GTP-SNUs, RLC counters). The GTP  sequence numbers are included for each PDP context indicating the next downlink PDU to be sent to the MS (i.e. the last GTP PDU in the buffer of the SRNS, which is not sent to the MS)  and the next GTP-PDU to be tunnelled to the GGSN. For each active PDP context the SRNS also includes the uplink and downlink RLC counters for PDP contexts using acknowledged mode.  
2) Security functions may be executed.

3) The 2G/3G_SGSN sends SRNS Context Acknowledge to the SRNS. This informs the SRNS that the 2G/3G_SGSN is ready to receive data packets.

4) The buffered downlink GTP-PDUs are tunnelled back to the 2G/3G_SGSN. 

5) When the timer described under 3 has expired, the 2G/3G_SGSN sends an Iu Release Command to the SRNS. The SRNS responds with Iu Release Complete.
8) The 2G/3G_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 RA, or if subscription checking fails, then the 2G/3G_SGSN rejects the routing area update with an appropriate cause. If all checks are successful then the 2G/3G_SGSN updates MM and PDP contexts for the MS. A new P‑TMSI may be allocated. A Routing Area Update Accept (P‑TMSI, P‑TMSI Signature, Receive N‑PDU Number) is returned to the MS. 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. 
The 2G/3G_SGSN deduces the N-PDU Numbers from the RLC numbers received from the SRNS (FFS).
9) 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.

6) The 2G/3G_SGSN and the BSS may execute the BSS Packet Flow Context Procedure.

6.13.1.2 GPRS to UMTS handover

10) An Inter System handover from GPRS to UMTS takes place when the MS in GMM-Registered, MM-Ready state enters a new UMTS cell inside the current RA. In this case the MS shall perform a UMTS Inter System Cell Change procedure by performing a RRC connection establishment and an Intra SGSN Routing Area Update procedure with the Update Type set to ‘Inter System Cell Change’.
The SGSN records this MS's change of cell, and further traffic directed towards the MS is conveyed over the Iu interface to the new cell. 

11) 
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Figure ZZD: GSM GPRS to UMTS handover beween cells belonging to the same RA 

12) The MS and/or BSS/UTRAN decides to perform handover which leads to that the MS switches to the new cell supporting UMTS radio technology and Suspend PDU Transmission to the Network.

13) The MS initiate a RRC connection establishment and sends Routing Area Update Request (Old RA, Old P-TMSI Signature, Update Type, CM) to the combined 2G/3G_SGSN. The SRNS shall add an identifier of the area where the message was received before passing the message to the 2G/3G_SGSN. The 2G/3G_SGSN stops the transmission of N-PDUs to the MS. 

14) Security functions may be executed.

15) The 2G/3G_SGSN request the SRNS to establish of a radio access bearer by sending RAB Assignment Request to the SRNS. The SRNS responds with RAB Assignment Response. 

16) The traffic flow is resumed between the 2G/3G_SGSN and the SRNS 

17) The traffic flow is resumed between the SRNS and the MS.

18) The 2G/3G_SGSN updates the MM context for the MS. A new P‑TMSI may be allocated. A Routing Area Update Accept (P‑TMSI, P‑TMSI Signature, Receive N‑PDU Number (FFS)) is returned to the MS. 

19) The MS acknowledges the new P‑TMSI with a Routing Area Update Complete (P-TMSI, Receive N‑PDU Number (FFS)).
6.13.2 Intersystem Handover at RA change

6.13.2.1 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, CM) 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 Context Acknowledge (IMSI) 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

The sequence applied for the intra SGSN RA update case is identical to the cell change case whithin the same RA as shown in section 6.13.1.1 used with a different update type. 

6.13.2.2 GPRS to UMTS handover

An intersystem handover from GPRS to UMTS takes place when the MS in GMM-Registered state moves to a new UMTS cell of a new RA. In this case the MS shall initiate a UMTS RA update procedure by establishing a RRC connection and initiating the RA update procedure. The sequence applied for the inter SGSN RA update case is shown in the following figure:


[image: image5.wmf]UE

new

3G_SGSN

HLR

GGSN

old

2G_SGSN

 9. Update PDP Context Request

 9. Update PDP Context Response

 10. Update GPRS Location

 13. Update GPRS Location 

Ack

 2. Routing Area Update Request

 4. SGSN Context Response

 5. Security Functions

 14. Routing Area Update Accept

 11. Cancel Location

 11. Cancel Location 

Ack

 12. Insert Subscriber Data 

Ack

 12. Insert Subscriber Data

 15. Routing Area Update Complete

 7. SGSN Context Acknowledge

BSS

SRNS

 3. SGSN Context Request

 6. RAB Assignment Request

 6. RAB Assignment Response

 8. Forward Packets

1. Decision to

perform 

handover

Set-up Radio

Resources


Figure ZZE: GSM GPRS to UMTS, Inter SGSN Routing Area Update Procedure

1) The MS and/or BSS/UTRAN decides to perform handover which leads to that the MS switches to the new cell supporting UMTS radio technology

2) The MS sends a Routing Area Update Request (old RAI, old P‑TMSI Signature, Update Type, CM) to the new 3G_SGSN. The SRNS shall add an identifier of the area where the message was received before passing the message to the 3G_SGSN.

3) The new 3G_SGSN sends SGSN Context Request (old RAI, old P-TMSI, New SGSN Address) to the old 2G_SGSN to get the MM and PDP contexts for the MS (The old RAI received from the MS is used to derive the old 2G_SGSN address). The old 2G_SGSN starts a timer for supervision of the MS’s context and stops the transmission of N-PDUs to the MS. 

4) The old 2G_SGSN responds with SGSN Context Response (MM Context, e.g. IMSI, PDP Contexts, e.g. APN). Each PDP Context includes the GTP sequence number for the next downlink N‑PDU to be sent to the MS and the GTP sequence number for the next uplink N‑PDU to be tunnelled to the GGSN. 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 new 3G_SGSN shall use the GTP sequence numbers for in-sequence delivery over the Iu interface. 
The new 3G_SGSN uses the received SNDCP N-PDU sequence number for reliable data transmission (FFS).
5) Security functions may be executed.

6) The new 3G_SGSN request the SRNS to establish of a radio access bearer by sending RAB Assignment Request to the SRNS. The SRNS responds with RAB Assignment Response. 

7) The new 3G_SGSN sends a SGSN Context Acknowledge message to the old 2G_SGSN. This informs the old 2G_SGSN that the new 3G_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 routing area update procedure back to the old SGSN before completing the ongoing routing area update procedure.

8) The old 2G_SGSN duplicates the buffered N‑PDUs and starts tunnelling them to the new 3G_SGSN. The 3G_SGSN shall ignore any SNDCP sequence numbers received with the tunnelled N-PDUs Additional N‑PDUs received from the GGSN before the timer described in step 3 expires are also duplicated and tunnelled to the new 3G_SGSN. No N‑PDUs shall be forwarded to the new 3G_SGSN after expiry of the timer described in step 3. 

9) The new 3G_SGSN sends a 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).

10) The new 3G_SGSN informs the HLR of the change of SGSN by sending Update GPRS Location (SGSN Number, SGSN Address, IMSI) to the HLR.

11) The HLR sends Cancel Location (IMSI, Cancellation Type) to the old 2G_SGSN. The old 2G_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.
The old 2G_SGSN acknowledges with Cancel Location Ack (IMSI). 

12) The HLR sends Insert Subscriber Data (IMSI, GPRS subscription data) to the new 3G_SGSN. The 3G_SGSN constructs a MM context for the MS and returns an Insert Subscriber Data Ack (IMSI) message to the HLR.

13) The HLR acknowledges the Update GPRS Location by sending Update Location Ack (IMSI) to the new 3G_SGSN.

14) The new 3G_SGSN validate the MS's presence in the new RA. If due to roaming restrictions the MS is not allowed to be attached in the 3G_SGSN, or if subscription checking fails, then the new 3G_SGSN rejects the routing area update with an appropriate cause. If all checks are successful then the new 3G_SGSN constructs MM and PDP contexts for the MS. A logical link is established between the new 3G_SGSN and the MS. The new 3G_SGSN responds to the MS with Routing Area Update Accept (P‑TMSI, P-TMSI signature Receive N‑PDU Number (FFS)).

15) The MS acknowledges the new P‑TMSI with a Routing Area Update Complete (P-TMSI, Receive N‑PDU Number (FFS)). 

20) The sequence applied for the intra SGSN RA update case is identical to the cell change whithin the same RA case as shown in section 6.13.1.2 used with a different update type.  
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