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Proposed change affects: (U)SIM|:| ME/UE|:| Radio Access Network|:] Core Network

Title: ¥ Losing PDP context during Inter SGSN RA Update
Source: ¥ Nokia, Ericsson
Work item code: ¥ GPRS Date: ¥ 1.11.2001
Category: ¥ F Release: & R97
Use one of the following categories: Use one of the following releases:
F (essential correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier release) R96 (Release 1996)
B (Addition of feature), R97 (Release 1997)
C (Functional modification of feature) R98 (Release 1998)
D (Editorial modification) R99 (Release 1999)
Detailed explanations of the above categories can REL-4 (Release 4)
be found in 3GPP TR 21.900. REL-5 (Release 5)

Reason for change: # Inan error case caused by an implementation limitation or atemporary lack of memory
due to congestion, anew SGSN may not be able to maintain all PDP contexts after inter
SGSN Routing Area update. In this caseit isunclear if control of all PDP contextsis
transferred from old SGSN to new SGSN or is partia transfer of control permitted.

Because only new SGSN can delete PDP context(s) towards MS side, partial transfer of
control cannot be permitted. Therefore only the new SGSN shall initiate a PDP context
deactivation after the completion of the RA update, if some PDP context(s) cannot be
maintained active.

Summary of change: 3 New sentenceis proposed in theinter SGSN RA update descriptions:

"If the new SGSN is unable to support the same number of active PDP contexts as
received from old SGSN, the new SGSN shall first update all contexts in one or more
GGSNs and then deactivate the context(s) that it cannot maintain as described in
subclause "PDP Context Deactivation Initiated by SGSN Procedure”. This shall not
cause the SGSN to reject the routeing area update.”

Consequences if 3 Different manufacturers may implement different solution (e.g. new SGSN may count on
not approved: old SGSN to desctivate the context(s) toward the GGSN) which would lead to
interoperability problems.

Clauses affected: ¥ 6.9.1.2.2;6.9.1.3.2
Other specs * Other core specifications 3
affected: Test specifications

O&M Specifications

Other comments: 3
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6.9.1.2.2 Inter SGSN Routeing Area Update
The Inter SGSN Routeing Area Update procedure isillustrated in figure 28. Each step is explained in the following list.

MS || BSS ||newSGSN || oldSGSN || GGSN || HLR

1. Routeing Area Update Re(ﬂest
2. SGSN Context Request
>

2. SGSN Context Response
3. Security Functions
= | Y

L | L
4, SGSN Context Acknowledge

5. Forward Packets

6. Update PDP|Context Reqﬁt

g Update PDP|Context Resporise

7. Update Location

P
8. Cancel Location
g
8. Cancel Location Ack
P
9. Insert Subscriber Data
-
9. Insert Subscriber Data Ack >

ﬁ). Update Logation Ack
il. Routeing Area Update Accept

12. Routeing Area Update Co»m plete

Figure 28: Inter SGSN Routeing Area Update Procedure

H Text not changed H

In the case of arejected routeing area update operation due to regional subscription or roaming restrictions, or because
the SGSN cannot determine the HLR address in order to establish the GPRS |l ocation update dial ogue, the new SGSN
shall not construct an MM context. A reject shall be returned to the M S with an appropriate cause. The MS shall not re-
attempt arouteing area update to that RA. The RAI value shall be deleted when the MS is powered-up.

If the new SGSN is unable to update the PDP context in one or more GGSNs, then the new SGSN shall deactivate the
corresponding PDP contexts as described in subclause "PDP Context Deactivation Initiated by SGSN Procedure”. This
shall not cause the SGSN to reject the routeing area update.

If the new SGSN is unable to support the sasme number of active PDP contexts as received from old SGSN, the new
SGSN shall first update all contexts in one or more GGSNs and then deactivate the context(s) that it cannot maintain as
described in subclause "PDP Context Deactivation | nitiated by SGSN Procedure’. This shall not cause the SGSN to
reject the routeing area update.

If the timer described in step 2 expires and no Cancel Location (IMSI) was received from the HLR, then the old SGSN
shall stop forwarding N-PDUs to the new SGSN.

If the routeing area update procedure fails a maximum allowable number of times, or if the SGSN returns a Routeing
Area Update Reject (Cause) message, the MS shall enter IDLE state.

**** next modification ****
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6.9.1.3.2 Combined Inter SGSN RA / LA Update
The Combined RA / LA Update (inter SGSN) procedureisillustrated in figure 30. Each step is explained in the
following list.
new old
MS || BSS || newSGSN || oldSGSN || GGSN MSC/VLR HLR MSCIVLR
1. Routeing Area Updatﬁ Request
2. SGSN Context Request
2. SGSN Context Response
3. Security Functions
< >
4. SGSN Context Acknowledge
It S
2 orward Packets
6. Update PDP|Context Req%t
2 Update PDP|Context Resporse
7. Update Location
L
8. Cancel Location
-
8. Cancel Location Ack
-
9. Insert Subscriber Data
¢
9. Insert Subscriber Data Ack >
10. Update Location Ack
¢
11. Location Update Request
12a Update Lacation
12b. Cancel Location
444444444444444444444444444444444444 »
12¢ gance Locatipn Ack
149 Insert Subscriber Data
12e Insert Sybscriber Data Ack
15" Update Location Ack
13. Location Update Accept

Accept

14. Routeing Area Update
< g p

Complete

15. Routeing Area Upd&
16. TMS| Real

ocation Complete

>

Figure 1. Combined RA / LA Update in the Case of Inter SGSN RA Update Procedure

H Text not changed H

In the case of arejected routeing area update operation, due to regional subscription or roaming restrictions, or because
the SGSN cannot determine the HLR address to establish the locating updating dialogue, the new SGSN shall not
construct an MM context. A reject shal be returned to the MS with an appropriate cause. The MS shall not re-attempt a
routeing area update to that RA. The RAI value shall be deleted when the MS is powered-up.
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| 1f the new SGSN is unable to update the PDP context in one or more GGSNs, then the new SGSN shall deactivate the
corresponding PDP contexts as described in subclause "PDP Context Deactivation Initiated by SGSN Procedure”. This
shall not cause the SGSN to reject the routeing area update.

If the new SGSN is unable to support the same number of active PDP contexts as received from old SGSN, the new
SGSN shall first update all contexts in one or more GGSNs and then deactivate the context(s) that it cannot maintain as
described in subclause "PDP Context Deactivation | nitiated by SGSN Procedure’. This shall not cause the SGSN to
reject the routeing area update.

If the routeing area update procedure fails a maximum allowable number of times, or if the SGSN returns a Routeing
Area Update Reject (Cause) message, the MS shall enter IDLE state.

If the timer described in step 2 expires and no Cancel Location (IMSI) was received from the HLR, then the old SGSN
shall stop forwarding N-PDUs to the new SGSN.

If the Location Update Accept message indicates areject, then this should be indicated to the MS, and the MS shall not
access non-GPRS services until a successful location update is performed.
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Proposed change affects: (U)SIM|:| ME/UE|:| Radio Access Network|:] Core Network

Title: ¥ Losing PDP context during Inter SGSN RA Update
Source: ¥ Nokia, Ericsson
Work item code: ¥ GPRS Date: ¥ 1.11.2001
Category: ¥ A Release: & R98
Use one of the following categories: Use one of the following releases:
F (essential correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier release) R96 (Release 1996)
B (Addition of feature), R97 (Release 1997)
C (Functional modification of feature) R98 (Release 1998)
D (Editorial modification) R99 (Release 1999)
Detailed explanations of the above categories can REL-4 (Release 4)
be found in 3GPP TR 21.900. REL-5 (Release 5)

Reason for change: # Inan error case caused by an implementation limitation or atemporary lack of memory
due to congestion, anew SGSN may not be able to maintain all PDP contexts after inter
SGSN Routing Area update. In this caseit isunclear if control of all PDP contextsis
transferred from old SGSN to new SGSN or is partia transfer of control permitted.

Because only new SGSN can delete PDP context(s) towards MS side, partial transfer of
control cannot be permitted. Therefore only the new SGSN shall initiate a PDP context
deactivation after the completion of the RA update, if some PDP context(s) cannot be
maintained active.

Summary of change: 3 New sentenceis proposed in theinter SGSN RA update descriptions:

"If the new SGSN is unable to support the same number of active PDP contexts as
received from old SGSN, the new SGSN shall first update all contexts in one or more
GGSNs and then deactivate the context(s) that it cannot maintain as described in
subclause "PDP Context Deactivation Initiated by SGSN Procedure”. This shall not
cause the SGSN to reject the routeing area update.”

Consequences if 3 Different manufacturers may implement different solution (e.g. new SGSN may count on
not approved: old SGSN to desctivate the context(s) toward the GGSN) which would lead to
interoperability problems.

Clauses affected: ¥ 6.9.1.2.2;6.9.1.3.2
Other specs * Other core specifications 3
affected: Test specifications

O&M Specifications

Other comments: 3
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6.9.1.2.2 Inter SGSN Routeing Area Update
The Inter SGSN Routeing Area Update procedure isillustrated in figure 28. Each step is explained in the following list.

MS || BSS ||newSGSN || oldSGSN || GGSN || HLR

1. Routeing Area Update Re(ﬂest
2. SGSN Context Request
>

2. SGSN Context Response
3. Security Functions
= | Y

L | L
4, SGSN Context Acknowledge

5. Forward Packets

6. Update PDP|Context Reqﬁt

g Update PDP|Context Resporise

7. Update Location

P
8. Cancel Location
g
8. Cancel Location Ack
P
9. Insert Subscriber Data
-
9. Insert Subscriber Data Ack >

ﬁ). Update Logation Ack
il. Routeing Area Update Accept

12. Routeing Area Update Co»m plete

Figure 28: Inter SGSN Routeing Area Update Procedure

H Text not changed H

In the case of arejected routeing area update operation due to regional subscription or roaming restrictions, or because
the SGSN cannot determine the HLR address in order to establish the GPRS |l ocation update dial ogue, the new SGSN
shall not construct an MM context. A reject shall be returned to the M S with an appropriate cause. The MS shall not re-
attempt arouteing area update to that RA. The RAI value shall be deleted when the MS is powered-up.

If the new SGSN is unable to update the PDP context in one or more GGSNs, then the new SGSN shall deactivate the
corresponding PDP contexts as described in subclause "PDP Context Deactivation Initiated by SGSN Procedure”. This
shall not cause the SGSN to reject the routeing area update.

If the new SGSN is unable to support the sasme number of active PDP contexts as received from old SGSN, the new
SGSN shall first update all contexts in one or more GGSNs and then deactivate the context(s) that it cannot maintain as
described in subclause "PDP Context Deactivation | nitiated by SGSN Procedure’. This shall not cause the SGSN to
reject the routeing area update.

If the timer described in step 2 expires and no Cancel Location (IMSI) was received from the HLR, then the old SGSN
shall stop forwarding N-PDUs to the new SGSN.

If the routeing area update procedure fails a maximum allowable number of times, or if the SGSN returns a Routeing
Area Update Reject (Cause) message, the MS shall enter IDLE state.

**** next modification ****
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6.9.1.3.2 Combined Inter SGSN RA / LA Update
The Combined RA / LA Update (inter SGSN) procedureisillustrated in figure 30. Each step is explained in the
following list.
new old
MS || BSS || newSGSN || oldSGSN || GGSN MSC/VLR HLR MSCIVLR
1. Routeing Area Updatﬁ Request
2. SGSN Context Request
2. SGSN Context Response
3. Security Functions
< >
4. SGSN Context Acknowledge
It S
2 orward Packets
6. Update PDP|Context Req%t
2 Update PDP|Context Resporse
7. Update Location
L
8. Cancel Location
-
8. Cancel Location Ack
-
9. Insert Subscriber Data
¢
9. Insert Subscriber Data Ack >
10. Update Location Ack
¢
11. Location Update Request
12a Update Lacation
12b. Cancel Location
444444444444444444444444444444444444 »
12¢ gance Locatipn Ack
149 Insert Subscriber Data
12e Insert Sybscriber Data Ack
15" Update Location Ack
13. Location Update Accept

Accept

14. Routeing Area Update
< g p

Complete

15. Routeing Area Upd&
16. TMS| Real

ocation Complete

>

Figure 1. Combined RA / LA Update in the Case of Inter SGSN RA Update Procedure

H Text not changed H

In the case of arejected routeing area update operation, due to regional subscription or roaming restrictions, or because
the SGSN cannot determine the HLR address to establish the locating updating dialogue, the new SGSN shall not
construct an MM context. A reject shal be returned to the MS with an appropriate cause. The MS shall not re-attempt a
routeing area update to that RA. The RAI value shall be deleted when the MS is powered-up.
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| 1f the new SGSN is unable to update the PDP context in one or more GGSNs, then the new SGSN shall deactivate the
corresponding PDP contexts as described in subclause "PDP Context Deactivation Initiated by SGSN Procedure”. This
shall not cause the SGSN to reject the routeing area update.

If the new SGSN is unable to support the same number of active PDP contexts as received from old SGSN, the new
SGSN shall first update all contexts in one or more GGSNs and then deactivate the context(s) that it cannot maintain as
described in subclause "PDP Context Deactivation | nitiated by SGSN Procedure’. This shall not cause the SGSN to
reject the routeing area update.

If the routeing area update procedure fails a maximum allowable number of times, or if the SGSN returns a Routeing
Area Update Reject (Cause) message, the MS shall enter IDLE state.

If the timer described in step 2 expires and no Cancel Location (IMSI) was received from the HLR, then the old SGSN
shall stop forwarding N-PDUs to the new SGSN.

If the Location Update Accept message indicates areject, then this should be indicated to the MS, and the MS shall not
access non-GPRS services until a successful location update is performed.

CR page 4
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Proposed change affects: (U)SIM|:| ME/UE Radio Access Network|:] Core Network|:|

Title: ¥ Behaviour of the MS on entering a new PLMN
Source: ¥ One20ne Personal Communications, BT
Work item code: ¥ GPRS Date: $ 29" October 2001
Category: ¥ F Release: # Release 99
Use one of the following categories: Use one of the following releases:
F (essential correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier release) R96 (Release 1996)
B (Addition of feature), R97 (Release 1997)
C (Functional modification of feature) R98 (Release 1998)
D (Editorial modification) R99 (Release 1999)
Detailed explanations of the above categories can REL-4 (Release 4)
be found in 3GPP TR 21.900. REL-5 (Release 5)

Reason for change: 3 When a MS moves from one PLMN to another PLMN, the expected practise is to
ensure that the MS performs a RAU just as it could do in case of an inter SGSN
RAU within one PLMN. However, for 2G the current version of TS 23.060
provides another option which suggests that upon entering a new PLMN the MS
shall enter IDLE state or perforum RAU. This CR proposes to remove this option
for the following reasons:

e The GMM state model for MS does not allow for leap from STANDBY to
IDLE.

e There is ambiguity on whether the MS should perform a RAU or enter IDLE
state. It is not specified how the MS determines which of the two operations
should be performed

e Changing PLMN is not different than changing RAI.

« If the intention was to indicate that the MS enters the new PLMN in IDLE
state and remains in IDLE state in the new PLMN, then this has to be
clarified.

| |Summary of change: 8 This CR intends to remove the ambiguity of the text by providing clarification on
| the option which states that the MS shall enter IDLE state when entering a new
PLMN.

Consequences if 3® . Different handsets will behave differently upon entering a new PLMN (i.e.
not approved: some will perform RAU and some will enter into IDLE state).

| [Clauses affected: % 6.9.1,6.9.2,6.13.2 |



Other specs ¥* Other core specifications 3
affected: Test specifications
O&M Specifications

Other comments: 3

How to create CRs using this form:
Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.

Below is a brief summary:

1) Fill out the above form. The symbols above marked 3 contain pop-up help information about the field that they are
closest to.

2) Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word
"revision marks" feature (also known as "track changes") when making the changes. All 3GPP specifications can be
downloaded from the 3GPP server under ftp://www.3gpp.org/specs/ For the latest version, look for the directory name
with the latest date e.g. 2000-09 contains the specifications resulting from the September 2000 TSG meetings.

3) With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of
the clause containing the first piece of changed text. Delete those parts of the specification which are not relevant to
the change request.




6.9.1 Location Management Procedures (GSM only)
The PLMN shall provide information for the MSto be able to:

- detect when it has entered anew cell or anew RA; and

- determine when to perform periodic RA updates.

The MS detects that has entered a new cell by comparing the cell identity with the cell identity stored inthe MS'sMM
context. The M S detects that a new RA has been entered by periodically comparing the RAI stored inits MM context
with that received from the new cell. The MS shall consider hysteresisin signal strength measurements.

When the MS camps on anew cell, possibly in anew RA, thisindicates one of three possible scenarios:
- acdl update isrequired;
- arouteing area update is required; or
- acombined routeing area and location area update is required.

In al three scenarios the M S stores the cell identity inits MM context.

If the MS entersanew PLMN, the MS shall either-perform a routeing area update, er-enter tDLE-state-unless it is not
allowed to do so for the reasons specified in TS 24.008 [13] and TS 23.122 [7b].

In network mode of operation 11 and I11, whenever an MS determines that it shall perform both an LA update and an RA
update:

1. Itshal initiate the LA update and then initiate the RA update, if the MSisin class A mode of operation.
2. It shall perform the LA updatefirst if the MSis not in class A mode of operation.

Routeing Area Update Request messages shall be sent unciphered, since in the inter-SGSN routeing area update case
the new SGSN shall be able to process the request.

Next Change

6.9.2 Location Management Procedures (UMTS only)
Refer to 3G TS 25.301 for further information on the location management procedures for the UM TS radio.
The PLMN shall provide information for the MSto be able to:
- detect when it has entered anew cell or anew RA; and
- determine when to perform periodic RA updates.
In this specification, only the Location Management procedures related to the CN are described. These procedures are:
- arouteing area update procedure; and
- Serving RNC relocation procedure.

An MS detects that it entered in anew cell by comparing its identity with the cell identity stored in the MS. By
comparing the RAI stored in the MSs MM context with the RAI received from the network, the M S detects that an RA
update shall be performed. In RRC-CONNECTED mode (PMM-CONNECTED state or CSMM CONNECTED state),
the MSisinformed of RAI and Cell Identity by the serving RNC viaan "MM information” message at the RRC layer.
In RRC-IDLE state, the MSisinformed of RAI and Cell Identity by the broadcast system information at the RRC layer.

If the MS entersanew PLMN, the MS shall perform arouteing area update, unlessit is not allowed to do so for the
reasons specified in TS 24.008 [13] and TS 23.122 [7b].




In network mode of operation |1, whenever an MS determines that it shall perform both an LA update and an RA
update, the MS shall start the LA update first. The MS should start the RA update procedure before the LA updateis
completed.



3GPP TSG-SA-WG2 Meeting #20 S2-012953
Kobe, Japan, 29" October — 2" November 2001

CR-Form-v4

CHANGE REQUEST
* 23.060 CR 270 ¥ rev 1 ¥ Current version: 420 * ‘

For HELP on using this form, see bottom of this page or look at the pop-up text over the 8 symbols.

Proposed change affects: (U)SIM|:| ME/UE|:| Radio Access Network|:] Core Network

Title: ¥ Clarification on the format of ‘APN in use’ stored in SGSN
Source: ¥ NEC
Work item code: 8 GPRS enhancements Date: $ 24" October 2001
Category: ¥ F Agreed by concensus Release: 3 REL4
Use one of the following categories: Use one of the following releases:
F (correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier release) R96 (Release 1996)
B (Addition of feature), R97 (Release 1997)
C (Functional modification of feature) R98 (Release 1998)
D (Editorial modification) R99 (Release 1999)
Detailed explanations of the above categories can REL-4 (Release 4)
be found in 3GPP TR 21.900. REL-5 (Release 5)

Reason for change: 3 The format of ‘APN in use’ stored in SGSN on MM context basis is unclear in
current description in section 13. This ambiguousness may lead
misinterpretation. Since This information may be used in the Insert Subscriber
Data Procedure described in section 6.11.1.1, APN information shall be
composed with APN Operator Identifier in order to make a judgement in SGSN
for the effect of 'VPLMN Address Allowed’ change by ISD message.

Summary of change: 8 This CR adds supplementary description in order to clarify the structure of the
‘APN in use’ in SGSN.

Consequences if ¥ The ISD to change the 'VPLMN Address Allowed’ may not properly work if ‘APN
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13.2 SGSN

SGSN maintains MM context and PDP context information for MSsin the STANDBY, READY, PMM-IDLE, and
PMM-CONNECTED states. Table 6 shows the context fields for one MS.

During the Intersystem Change, when new Authentication and Key Agreement is not performed, the KSI in the new
3G-SGSN shall be assigned the value of the CK SN, which has been sent by the MS. Similarly, in the new 2G-SGSN,
when AKA des not take place, the CKSN shall be assigned the value of the KSI, which has been sent by the MS.

Note: 2G-SGSN and 3G-SGSN refer to R99 SGSNs with either GSM or UMTS access.

CR page 3



3GPP TS aa.bbb vX.Y.Z (YYYY-MM) CR page 4
Table 1: SGSN MM and PDP Contexts
Field Description GSM UMTS
IMSI IMSI is the main reference key. X X
MM State Mobility management state, IDLE, STANDBY, READY, X X
PMM-DETACHED, PMM-IDLE, or PMM-CONNECTED.
P-TMSI Packet Temporary Mobile Subscriber Identity. X X
P-TMSI Signature A signature used for identification checking purposes. X X
IMEI International Mobile Equipment Identity X X
MSISDN The basic MSISDN of the MS. X X
Routeing Area Current routeing area. X X
Cell Identity Current cell in READY state, last known cell in STANDBY or IDLE X
state.
Cell Identity Age Time elapsed since the last LLC PDU was received from the MS X
at the SGSN.
Service Area Code Last known SAC when initial UE message was received or X
Location Reporting procedure was executed.
Service Area Code Age Time elapsed since the last SAC was received at the 3G-SGSN. X
VLR Number The VLR number of the MSC/VLR currently serving this MS. X X
New SGSN Address The IP address of the new SGSN where buffered and not sent X X
N-PDUs should be forwarded to.
Authentication Triplets Authentication and ciphering parameters. X X
Authentication Vectors Authentication and ciphering parameters for UMTS. X X
Kc Currently used ciphering key. X X
CKSN Ciphering key sequence number of Kc. X
Ciphering algorithm Selected ciphering algorithm (GEA). X X
CK Currently used ciphering key. X X
IK Currently used integrity key. X X
KSI Key Set Identifier. X
MS Radio Access Capability MS radio access capabilities. X
MS Network Capability MS network capabilities. X X
DRX Parameters Discontinuous reception parameters. X X
MNRG Indicates whether activity from the MS shall be reported to the X X
HLR.
NGAF Indicates whether activity from the MS shall be reported to the X X
MSC/VLR.
PPF Indicates whether paging for PS and CS services can be initiated. X X
Subscribed Charging The charging characteristics for the MS, e.g., hormal, prepaid, flat- X X
Characteristics rate, and/or hot billing subscription.
Trace Reference Identifies a record or a collection of records for a particular trace. X X
Trace Type Indicates the type of trace. X X
Trigger Id Identifies the entity that initiated the trace. X X
OMC Identity Identifies the OMC that shall receive the trace record(s). X X
SMS Parameters SMS-related parameters, e.g., operator-determined barring. X X
Recovery Indicates if HLR or VLR is performing database recovery. X X
Radio Priority SMS The RLC/MAC radio priority level for uplink SMS transmission. X
GPRS-CSI Optional GPRS CAMEL subscription information, see 3G TS X X
23.016
Each MM context contains zero or more of the following PDP contexts:
PDP Context Identifier Index of the PDP context. X X
PDP State Packet data protocol state, INACTIVE or ACTIVE. X X
PDP Type PDP type, e.g., PPP or IP. X X
PDP Address PDP address, e.g., an IP address. X X
APN Subscribed The APN received from the HLR. X X
APN in Use The APN currently used._This APN shall be composed of the APN X X
Network Identifier and the APN Operator Identifier.
NSAPI Network layer Service Access Point Identifier. X X
T Transaction Identifier. X X
TEID for Gn/Gp Tunnel Endpoint Identifier for the Gn and Gp interfaces. X X
TEID for lu Tunnel Endpoint Identifier for the lu interface. X
GGSN Address in Use The IP address of the GGSN currently used. X X
VPLMN Address Allowed Specifies whether the MS is allowed to use the APN in the domain X X
of the HPLMN only, or additionally the APN in the domain of the
VPLMN.
QoS Profile Subscribed The quality of service profile subscribed. X X
QoS Profile Requested The quality of service profile requested. X X
QoS Profile Negotiated The quality of service profile negotiated. X X
Radio Priority The RLC/MAC radio priority level for uplink user data X
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Field Description GSM UMTS
transmission.

Packet Flow Id Packet flow identifier. X

Aggregate BSS QoS Profile  The aggregate BSS quality of service profile negotiated for the X

Negotiated packet flow that this PDP context belongs to.

Send N-PDU Number SNDCP sequence number of the next downlink N-PDU to be sent X
to the MS.

Receive N-PDU Number SNDCP sequence number of the next uplink N-PDU expected X
from the MS.

GTP-SND GTP-U sequence number of the next downlink N-PDU to be sent X X
to the MS.

GTP-SNU GTP-U sequence number of the next uplink N-PDU to be sent to X X
the GGSN.

PDCP-SND Sequence number of the next downlink in-sequence PDCP-PDU X
to be sent to the MS.

PDCP-SNU Sequence number of the next uplink in-sequence PDCP-PDU X
expected from the MS.

Charging Id Charging identifier, identifies charging records generated by X X
SGSN and GGSN.

PDP Context Charging The charging characteristics of this PDP context, e.g., normal, X X

Characteristics prepaid, flat-rate, and/or hot billing.

RNC Address in Use The IP address of the RNC currently used. X
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6 Mobility Management Functionality

6.1 Definition of Mobility Management States

The Mobility Management (MM) activities related to a subscriber are characterised by one of three different MM states.
In A/Gb mode, the MM states for a GPRS subscriber are IDLE, STANDBY, and READY. In lu mode, the MM states
for a GPRS subscriber are PMM-DETACHED, PMM-IDLE, and PMM-CONNECTED. Each state describes a certain
level of functionality and information allocated. The information sets held at the M S and the SGSN are denoted MM
context.

The MM state relates only to GPRS MM activities of a subscriber. The MM state is independent of the number and
state of PDP contexts for that subscriber.

6.1.1 Mobility Management States (GSM only)

6.1.1.1 IDLE (GPRS) State

In GPRS IDLE state, the subscriber is not attached to GPRS mobility management. The MS and SGSN contexts hold no
valid location or routeing information for the subscriber. The subscriber-related mobility management procedures are
not performed.

The MS performs PLMN selection and GSM cell selection and re-selection.

Shmuttaneous-dData transmission to and from the mobile subscriber and the paging of the subscriber is not possible.
The GPRS MS s seen as not reachable in this case.

In order to establish MM contexts in the MS and the SGSN, the MS shall perform the GPRS Attach procedure.

6.9 Location Management Function

The Location Management function provides:
- mechanismsfor cell and PLMN selection;

- amechanism for the network to know the Routeing Areafor MSsin STANDBY, PMM-IDLE, READY, and
PMM-CONNECTED states;

- amechanism for the 2G-SGSN to know the cell identity for MSsin READY state;
- amechanism for the UTRAN to know the URA identity or cell identity for MSsin PMM-CONNECTED stéte;

- amechanism for the UTRAN to indicate to an MS in RRC Connected mode when a Routeing Area Update
procedure shall be performed by providing the RAI; and

- amechanism for the network to know the address of the serving RNC handling an MSin PMM-CONNECTED
state. This mechanism is the serving RNC relocation procedure.

NOTE: The SGSN may not know the Routeing Area wherethe UMTS MSis physically located for an MSisin
RRC Connected mode. An MSin PMM-CONNECTED state is necessarily in RRC Connected mode. An
MSin PMM-IDLE stateisin RRC Connected mode only if the MSisin CS MM-CONNECTED state.

In lu mode, the tracking of the location of the MSison three levels (cell, URA, or RA); see 3G TS 23.121.
In A/Gb mode, the tracking of the location of the MSis on two levels (cell or RA).

Routeing Area (RA) is defined in subclause "Routeing Area | dentity".
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6.9.1 Location Management Procedures (GSM only)
The PLMN shall provide information for the MSto be able to:

- detect when it has entered a new cell or anew RA; and

- determine when to perform periodic RA updates.

The MS detects that-has-entered a new cell has been entered by comparing the cell’ s identity with the cell identity stored
inthe MS's MM context. The M S detects that a new RA has been entered by periodically comparing the RAI stored in
its MM context with that received from the new cell. The MS shall consider hysteresisin signal strength measurements.

When the MS camps on anew cell, possibly in a new RA, this indicates one of three possible scenarios:
- acel update is required;
- arouteing area update is required; or
- acombined routeing area and location area update is required.

In al three scenarios the M S stores the cell identity inits MM context.

If the MS enters anew PLMN, the MS shall either perform a routeing area update, or enter IDLE state.

In network mode of operation |1 and 111, whenever an M S determines that it shall perform both an LA update and an RA
update:

1. Itshal initiate the LA update and then initiate the RA update, if the MSisin class A mode of operation.
2. It shal performthe LA update first if the MSisnot in class A mode of operation.

Routeing Area Update Request messages shall be sent unciphered, since in the inter-SGSN routeing area update case
the new SGSN shall be able to process the request.

6.9.1.1 Cell Update Procedure

A cell update takes place when the M S enters a new cell inside the current RA and the MSisin READY dtate. If the
RA has changed, a routeing area update is executed instead of a cell update.

If the network does not support the Cell Notification which is an optimised Cell Update Procedure (see 24.008), the MS
performs the cell update procedure by sending an uplink LLC frame of any type except the LLC NULL frame (see
04.64) containing the MS'sidentity to the SGSN. If the network and the M'S support the Cell Natification, thenthe MS
shall usethe LLC NULL frame containing the MS' sidentity in order to perform a cell update. The support of Cell
Notification is mandatory for the M S the network, but the network and the M S have to support the Cell Update
Procedure without using the LLC NULL frame for backward compatibility reasons.

In the direction towards the SGSN, the BSS shall add the Cell Global Identity including RAC and LAC to all BSSGP
frames; see [21]. A cell update is any correctly received and valid LLC PDU carried inside aBSSGP PDU containing a
new identifier of the cell.

The SGSN records this MS's change of cell and further traffic towards the M S is conveyed over the new cell.

6.9.1.2 Routeing Area Update Procedure

A routeing area update takes place when a GPRS-attached M S detects that it has entered anew RA, when the periodic
RA update timer has expired, or when the M'S has new access capabilities to indicate to the network, or when a
suspended M S is not resumed by the BSS (see subclause " Suspension of GPRS Services") for GSM. The SGSN detects
that it isan 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 MS and there is no need to inform the GGSNs or the HLR about the new M S location.
A periodic RA update is always an intra SGSN routeing area update.
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6.9.1.2.1 Intra SGSN Routeing Area Update

The Intra SGSN Routeing Area Update procedure isillustrated in Figure 1.

1

2)
3)

4)

1. Routeing Area Update Request >
2. Security Functions
< >
% Routeing Area Update Accept
C1
4. Routeing Area Update Complete >

Figure 1. Intra SGSN Routeing Area Update Procedure

The MS sends a Routeing Area Update Request (P-TM S, old RAI, old P-TMSI Signature, Update Type) to the
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
SGSN, see GSM 08.18 [21].

Security functions may be executed. These procedures are defined in subclause " Security Function".

The SGSN validates the MS's presence in the new RA. If, due to regional subscription restrictions, the MS
cannot-attach-tois not allowed to be attached in the RA, or if subscription checking fails, the SGSN rejects the
routeing area update with an appropriate cause. If all checks are successful, the SGSN updates the MM context
for the MS. A new P-TM S| may be allocated. A Routeing Area Update Accept (P-TMSI, P-TM S| Signature) is
returned to the MS.

If P-TMSI was reallocated, the M S acknowledges the new P-TM S| by returning a Routeing Area Update
Complete message to the SGSN.

If the routeing area update procedure fails a maximum allowable number of times, or if the SGSN returns a Routeing
Area Update Reject (Cause) message, the M S shall enter IDLE state.

CAMEL procedure calls shall be performed, see referenced proceduresin 3G TS 23.078:

Cl) CAMEL_GPRS Routeing Area Update Session and CAMEL_GPRS Routeing Area Update Context.

The procedure CAMEL_GPRS Routeing Area Update Session is called once per session. It returns as a result
"Continue".

Then the procedure CAMEL_GPRS _Routeing Area Update Context is called once per PDP context. It returns as a
result "Continue".
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6.9.1.2.2 Inter SGSN Routeing Area Update

The Inter SGSN Routeing Area Update procedure isillustrated in Figure 2.

1

2)

MS || BSS ||newsGSN || odsesN || GGsN || HLR

1. Routeing Area Update Re%ﬂ
2. SGSN Context Request
>

2. SGSN Context Response
]

C1

>« L
4. SGSN Context Acknowledge

3. Security Functions
< y

Cc2

5. Forward Packets
-

6. Update PDP|Context Reqt&t

2 Update PDP|Context Response

7. Update Location

P
8. Cancel Location
-
8. Cancel Location Ack
|
9. Insert Subscriber Data
-
9. Insert Subscriber Data Ack >

10. Update Logation Ack
-

C3

il. Routeing Area Update Accept

c4

12. Routeing Area Update Co‘r plete

Figure 2: Inter SGSN Routeing Area Update Procedure

The MS sends a Routeing Area Update Request (old RAI, old P-TMSI Signature, Update Type, Classmark,
DRX parameters and MS Network Capability) to the new 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 SGSN. Classmark contains the MS GPRS multisiot
capabilities and supported GPRS ciphering algorithms as defined in TS 24.008. DRX Parameters indicates
whether or not the M S uses discontinuous reception and the DRX cycle length.

The new SGSN sends SGSN Context Request (old RAI, TLLI, old P-TMSI Signature, New SGSN Address) to
the old SGSN to get the MM and PDP contexts for the MS. The old SGSN validates the old P-TM S| Signature
and responds with an appropriate error cause if it does not match the value stored in the old SGSN. This should
initiate the security functionsin the new SGSN. If the security functions authenticate the M S correctly, the new
SGSN shall send an SGSN Context Request (old RAI, TLLI, MS Vaidated, New SGSN Address) message to
the old SGSN. M S Validated indicates that the new SGSN has authenticated the MS. If the old P-TMSI
Signature was valid or if the new SGSN indicates that it has authenticated the MS, the old SGSN stops
assigning SNDCP N-PDU numbers to downlink N-PDUs received, and responds with SGSN Context Response
(MM Context, PDP Contexts). If the MSis not known in the old SGSN, the old SGSN responds with an
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3

4)

5)

6)

7

8)

9)

appropriate error cause. The old SGSN stores New SGSN Address, to allow the old SGSN to forward data
packets to the new SGSN. Each PDP Context 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 GT P 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. The old SGSN starts atimer and stops the transmission of N-PDUsto the MS. The new SGSN shall
ignore the MS Network Capability contained in MM Context of SGSN Context Response only when it has
previously received an MS Network Capability in the Routeing Area Request.

Security functions may be executed. These procedures are defined in subclause " Security Function”. Ciphering
mode shall be set if ciphering is supported.

If the security functionsfail (e.g. because the SGSN cannot determine the HL R address to establish the Send
Authentication Info dialogue), the Inter SGSN RAU Update procedure fails. A reject shall be returned to the MS
with an appropriate cause.

The new SGSN sends an SGSN Context Acknowledge message to the old SGSN. Thisinforms the old SGSN
that the new SGSN is ready to receive data packets belonging to the activated PDP contexts. The old SGSN
marks in its context that the MSC/V LR association and the information in the GGSNs and the HLR are invalid.
Thistriggersthe MSC/VLR, the GGSNs, and the HLR to be updated if the M S initiates a routeing area update
procedure back to the old SGSN before completing the ongoing routeing area update procedure. If the security
functions do not authenticate the MS correctly, then the routeing area update shall be rejected, and the new
SGSN shall send argject indication to the old SGSN. The old SGSN shall continue asif the SGSN Context
Request was never received.

The old SGSN duplicates the buffered N-PDUs and starts tunnelling them to the new SGSN. Additional N-PDUs
received from the GGSN before the timer described in step 2 expires are also duplicated and tunnelled to the new
SGSN. N-PDUs that were already sent to the MS in acknowledged mode and that are not yet acknowledged by
the M S are tunnelled together with the SNDCP N-PDU number. No N-PDUs shall be forwarded to the new
SGSN after expiry of the timer described in step 2.

The new SGSN sends Update PDP Context Request (new SGSN Address, TEID, QoS Negotiated) to the GGSNs
concerned. The GGSNs update their PDP context fields and return Update PDP Context Response (TEID).

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

The HLR sends Cancel Location (IMSI, Cancellation Type) to the old SGSN with Cancellation Type set to
Update Procedure. If the timer described in step 2 is not running, the old SGSN removes the MM and PDP
contexts. Otherwise, the contexts are removed only when the timer expires. This allows the old SGSN to
complete the forwarding of N-PDUs. It also ensures that the MM and PDP contexts are kept in the old SGSN in
case the M Sinitiates another inter-SGSN routeing area update before compl eting the ongoing routeing area
update to the new SGSN. The old SGSN acknowledges with Cancel Location Ack (IMSI).

The HLR sends Insert Subscriber Data (IMSI, GPRS Subscription Data) to the new SGSN. The new SGSN
validates the MS'’s presence in the (new) RA. If dueto regional subscription restrictionsthe MSis not allowed to
be attached in the RA, the SGSN rejects the Routeing Area Update Request with an appropriate cause, and may
return an Insert Subscriber Data Ack (IMSI, SGSN Area Restricted) message to the HLR. If al checks are
successful, the SGSN constructs an MM context for the MS and returns an Insert Subscriber Data Ack (IMSI)
message to the HLR.

10) The HLR acknowledges the Update L ocation by sending Update Location Ack (IMSI) to the new SGSN.

11) The new SGSN validates the MS's presence in the new RA. If due to roaming restrictions the M S, is not allowed

to be attached in the SGSN, or if subscription checking fails, the new SGSN rejects the routeing area update with
an appropriate cause. If all checks are successful, the new SGSN constructs MM and PDP contexts for the MS.
A logicd link is established between the new SGSN and the MS. The new SGSN responds to the MS with
Routeing 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 M S, thereby confirming all
mobile-originated N-PDUs successfully transferred before the start of the update procedure.

12) The M S acknowledges the new P-TMSI by returning a Routeing Area Update Complete (Receive N-PDU

Number) message to the SGSN. Receive N-PDU Number contains the acknowledgements for each
acknowledged-mode NSAPI used by the M S, thereby confirming all mobile-terminated N-PDUs successfully
transferred before the start of the update procedure. If Receive N-PDU Number confirms reception of N-PDUs
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that were forwarded from the old SGSN, these N-PDUs shall be discarded by the new SGSN. LLC and SNDCP
inthe MS are reset.

In the case of arejected routeing area update operation, due to regional subscription or roaming restrictions, , or because
the SGSN cannot determine the HLR address to establish the locating updating dialogue, the new SGSN shall not
construct an MM context. A reject shall be returned to the MS with an appropriate cause. The MS does not re-attempt a
routeing area update to that RA. The RAI value shall be deleted when the MS is powered-up.

If the SGSN is unable to update the PDP context in one or more GGSNSs, the SGSN shall deactivate the corresponding
PDP contexts as described in subclause "PDP Context Deactivation Initiated by SGSN Procedure”. This shall not cause
the SGSN to reject the routeing area update.

If the timer described in step 2 expires and no Cancel Location (IMSI) was received from the HLR, the old SGSN stops
forwarding N-PDUs to the new SGSN.

If the routeing area update procedure fails a maximum allowable number of times, or if the SGSN returns a Routeing
Area Update Reject (Cause) message, the M S shall enter IDLE state.

-and-theCAMEL procedure calls shall be performed, see referenced proceduresin 3G TS 23.078:
Cl) CAMEL_GPRS PDP_Context_Disconnection
This procedure is called several times. once per PDP context. The procedure returns asresult " Continue'.
C2) CAMEL_GPRS Detach
The procedure returns as result " Continue”.
C3) CAMEL_GPRS Routeing_Area Update Session.
The procedure returns as result " Continue”.
C4) CAMEL_GPRS Routeing_Area Update Context.

This procedure is called several times. once per PDP context. It returns as result "Continue".

6.9.1.3 Combined RA / LA Update Procedure

A combined RA / LA update takes place in network operation mode | when the M S enters anew RA or when a GPRS-
attached M S performs an IM S| attach, or when the MS has to indicate new access capabilities to the network. The MS
sends a Routeing Area Update Reguest indicating that an LA update may also need to be performed, in which case the
SGSN forwards the LA update to the VLR. This concerns only idle mode (see GSM 03.22), as no combined RA / LA
updates are performed during a CS connection.
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6.9.1.3.1 Combined Intra SGSN RA / LA Update

The Combined RA / LA Update (intra SGSN) procedureisillustrated in Figure 3.

1)

2)

3

4)

new old
MS | | BSS | | SGSN | MSC/VLR HLR MSC/VLR
1. Routeing Area Update R qusI
2. Security Functions
| L | L

3. Location L&date Request

4a. Update Logation
P

4b. Cancel Location

4c¢. Cancel Location Ack
-

4d. Insert Subscriber Data
-

4e. Insert Subscriber Data Ack

4f. Update Location Ack

5. Location Update Accept

2 Routeing Area Update Accept
\

C1

7. Routeing Area Update Co&lete

8. TMSI Real& cation Complete

Figure 3: Combined RA / LA Update in the Case of Intra SGSN RA Update Procedure

The M S sends a Routeing Area Update Request (old RAI, old P-TMSI Signature, Update Type) to the SGSN.
Update Type shall indicate combined RA / LA update, or, if the MS wants to perform an IM S| attach, combined
RA / LA update with IMSI attach requested. 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 SGSN.

Security functions may be executed. This procedure is defined in subclause " Security Function”. If the security
functions fail (e.g. because the SGSN cannot determine the HLR address to establish the Send Authentication
Info dialogue), the Inter SGSN RAU Update procedure fails. A reject shall be returned to the MS with an
appropriate cause.

If the association has to be established, if Update Type indicates combined RA / LA update with IMSI attach
requested, or if the LA changed with the routeing area update, the SGSN sends a L ocation Update Request (new
LAI, IMSI, SGSN Number, Location Update Type) to the VLR. Location Update Type shall indicate IMS|
attach if Update Type in step 1 indicated combined RA / LA update with IMSI attach requested. Otherwise,
Location Update Type shall indicate normal location update. The VLR number is trandated from the RAI viaa
tablein the SGSN. The VLR creates or updates the association with the SGSN by storing SGSN Number.

If the subscriber datain the VLR is marked as not confirmed by the HLR, the new VLR informsthe HLR. The
HLR cancelsthe datain the old VLR and inserts subscriber datain the new VLR (this signalling is not modified
from existing GSM signalling and is included here for illustrative purposes):

a) Thenew VLR sends an Update Location (new VLR) to the HLR.
b) The HLR cancelsthe datain the old VLR by sending Cancel Location (IMSI) to the old VLR.
¢) Theold VLR acknowledges with Cancel Location Ack (IMSI).
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5)

6)

7)

8)

d) The HLR sends Insert Subscriber Data (IMSI, GSM subscriber data) to the new VLR.
€) Thenew VLR acknowledges with Insert Subscriber Data Ack (IMSI).
f) The HLR responds with Update L ocation Ack (IMSI) to the new VLR.

Thenew VLR alocatesanew VLR TMSI and responds with Location Update Accept (VLR TMSI) to the
SGSN. VLR TMSI is optiona if the VLR has not changed.

The SGSN validates the MS's presence in the new RA. If due to regional subscription restrictions the M S eannet
attach-tois not allowed to be attached in the RA, or if subscription checking fails, the SGSN rejects the routeing
area update with an appropriate cause. If all checks are successful, the SGSN updates the MM context for the
MS. A new P-TMSI may be allocated. The SGSN responds to the MS with Routeing Area Update Accept
(P-TMSI, VLR TMSI, P-TMSI Signature).

If anew P-TMSI or VLR TMSI was received, the M S confirms the reallocation of the TM SIs by returning a
Routeing Area Update Complete message to the SGSN.

The SGSN sends a TM S| Reallocation Complete message to the VLR if the MS confirmsthe VLR TMSI

If the routeing area update procedure fails a maximum allowable number of times, or if the SGSN returns a Routeing
Area Update Reject (Cause) message, the M S shall enter IDLE state.

If the Location Update Accept message indicates areject, this should be indicated to the M S, and the M S shall not
access non-GPRS services until a successful Location Update is performed.

CAMEL procedure calls shall be performed, see referenced procedurein 3G TS 23.078:

Cl) CAMEL_GPRS Routeing Area Update Session and CAMEL_GPRS Routeing Area Update Context.

-The procedure CAMEL_GPRS Routeing_Area Update _Session is called once per session. In Figure 3, the

procedure returns as result " Continue”.

-Then the procedure CAMEL_GPRS _Routeing Area Update Context is called once per PDP context. In Figure 3,

the procedure returns as result " Continue”.
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6.9.1.3.2
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Combined Inter SGSN RA / LA Update

Error! No text of specified style in document.

The Combined RA / LA Update (inter-SGSN) procedure isillustrated in Figure 4.

MS ][ Bss || newsesN || odsesN | |

GGSN

new

MSC/VLR

old

HLR MSC/VLR

1. Routeing Area Update Reguest
2. SGSN Context Request
—

2. SGSN Context Response
e

C1

3. Security Functions
< %

Ly |
4. SGSN Context Acknowledge

C2

5. Forward Packets

6. Update PDP|Context Req@t

g Update PDP|Context Response

7. Update Location

8. Cancel Location
-

8. Cancel Location Ack

9. Insert Subscriber Data
-

9. Insert Subscriber Data Ack

io. Update Location Ack

11. Location Update Request

C3

54. Routeing Area Update Accept

c4

15. Routeing Area Updﬁ Complete

16. TMSI Redl

E. Location Update Accept

ocation Complete

12a. Update |gcation
it

12d. Insert Subscriber Data

12e. Insert S&acri ber Data Ack

12f. Update Location Ack

12b. Cancel Location
-

12¢. Cancel Locatipon Ack

Figure 4: Combined RA / LA Update in the Case of Inter SGSN RA Update Procedure
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1

2)

3

4)

5)

6)

7

8)

9)

The MS sends a Routeing Area Update Request (old RAI, old P-TMSI Signature, Update Type, Classmark,
DRX parameters and MS Network Capability) to the new SGSN. Update Type shall indicate combined RA / LA
update, or, if the MS wants to perform an IMS| attach, combined RA / LA update with IM S| attach requested.
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 SGSN. Classmark contains the MS GPRS multislot capabilities and
supported GPRS ciphering algorithms as defined in TS 24.008. DRX Parameters indicates whether or not the

M S uses discontinuous and the DRX cycle length.

The new SGSN sends SGSN Context Request (old RAI, TLLI, old P-TMSI Signature, New SGSN Address) to
the old 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 SGSN. This should
initiate the security functionsin the new SGSN. If the security functions authenticate the M S correctly, the new
SGSN shall send an SGSN Context Request (old RAI, TLLI, MS Validated, New SGSN Address) message to
the old SGSN. MS Validated indicates that the new SGSN has authenticated the MS. If the old P-TMSI
Signature was valid or if the new SGSN indicates that it has authenticated the M S, the old SGSN stops assigning
SNDCP N-PDU numbers to downlink N-PDUs received, and responds with SGSN Context Response (MM
Context, PDP Contexts). If the MSis not known in the old SGSN, the old SGSN responds with an appropriate
error cause. The old SGSN stores New SGSN Address until the old MM context is cancelled, to allow the old
SGSN to forward data packets to the new SGSN. Each PDP Context 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 M S, 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. The old SGSN starts atimer and stops the downlink transfer. The new SGSN shall
ignore the MS Network Capability contained in MM Context of SGSN Context Response only when it has
previously received an MS Network Capability in the Routeing Area Request.

Security functions may be executed. These procedures are defined in subclause " Security Function”. Ciphering
mode shall be set if ciphering is supported. If the security functions fail (e.g. because the SGSN cannot
determine the HLR address to establish the Send Authentication Info dialogue), the Inter SGSN RAU Update
procedure fails. A reject shall be returned to the MS with an appropriate cause.

The new SGSN sends an SGSN Context Acknowledge message to the old SGSN. Thisinforms the old SGSN
that the new SGSN is ready to receive data packets belonging to the activated PDP contexts. The old SGSN
marks in its context that the M SC/V LR association and the information in the GGSNs and the HLR are invalid.
Thistriggersthe MSC/VLR, the GGSNs, and the HLR to be updated if the M S initiates a routeing area update
procedure back to the old SGSN before completing the ongoing routeing area update procedure. If the security
functions do not authenticate the MS correctly, the routeing area update shall be rejected, and the new SGSN
shall send argject indication to the old SGSN. The old SGSN shall continue as if the SGSN Context Request was
never received.

The old SGSN duplicates the buffered N-PDUs and starts tunnelling them to the new SGSN. Additional N-PDUs
received from the GGSN before the timer described in step 2 expires are also duplicated and tunnelled to the new
SGSN. N-PDUs that were already sent to the MS in acknowledged mode and that are not yet acknowledged by
the M S are tunnelled together with the SNDCP N-PDU number. No N-PDUs shall be forwarded to the new
SGSN after expiry of the timer described in step 2.

The new SGSN sends Update PDP Context Request (new SGSN Address, TEID, QoS Negotiated) to the GGSNs
concerned. The GGSNs update their PDP context fields and return an Update PDP Context Response (TEID).

The new SGSN informs the HLR of the change of SGSN by sending Update Location (SGSN Number, SGSN
Address, IMS]) to the HLR.

The HLR sends Cancel Location (IMSI, Cancellation Type) to the old SGSN with Cancellation Type set to
Update Procedure. If the timer described in step 2 is not running, the old SGSN removes the MM and PDP
contexts. Otherwise, the contexts are removed only when the timer expires. This allows the old SGSN to
complete the forwarding of N-PDUSs. It also ensures that the MM and PDP contexts are kept in the old SGSN in
case the M Sinitiates another inter SGSN routeing area update before completing the ongoing routeing area
update to the new SGSN. The old SGSN acknowledges with Cancel Location Ack (IMSI).

The HLR sends Insert Subscriber Data (IM S|, GPRS Subscription Data) to the new SGSN. The new SGSN
validates the MS'’s presence in the (new) RA. If dueto regional subscription restrictionsthe MSis not allowed to
be attached in the RA, the SGSN rejects the Routeing Area Update Request with an appropriate cause, and may
return an Insert Subscriber Data Ack (IMSI, SGSN Area Restricted) message to the HLR. If al checks are
successful, the SGSN constructs an MM context for the MS and returns an Insert Subscriber Data Ack (IMSI)
message to the HLR.
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10) The HLR acknowledges the Update L ocation by sending Update Location Ack (IMSI) to the new SGSN.

11) If the association has to be established, if Update Type indicates combined RA / LA update with IMS| attach
requested, or if the LA changed with the routeing area update, the new SGSN sends a L ocation Update Request
(new LAI, IMSI, SGSN Number, Location Update Type) to the VLR. Location Update Type shall indicate IMSI
attach if Update Type in step 1 indicated combined RA / LA update with IMSI attach requested. Otherwise,
Location Update Type shall indicate normal location update. The VLR number is trandated from the RAI viaa
table in the SGSN. The SGSN starts the location update procedure towards the new MSC/V LR upon receipt of
the first Insert Subscriber Data message from the HLR in step 9). The VLR creates or updates the association
with the SGSN by storing SGSN Number.

12)If the subscriber dataiin the VLR is marked as not confirmed by the HLR, the new VLR informsthe HLR. The
HLR cancelsthe old VLR and inserts subscriber datain the new VLR (this signalling is not modified from
existing GSM signalling and isincluded here for illustrative purposes):

@) Thenew VLR sends an Update Location (new VLR) to the HLR.

b) The HLR cancelsthe datain the old VLR by sending Cancel Location (IMSI) to the old VLR.
¢) Theold VLR acknowledges with Cancel Location Ack (IMS]).

d) The HLR sends Insert Subscriber Data (IMSI, GSM subscriber data) to the new VLR.

€) The new VLR acknowledges with Insert Subscriber Data Ack (IMSI).

f) TheHLR responds with Update Location Ack (IMSI) to the new VLR.

13) The new VLR alocates anew TMSI and responds with Location Update Accept (VLR TMSI) to the SGSN.
VLR TMSI isoptional if the VLR has not changed.

14) The new SGSN validates the MS's presence in the new RA. If due to roaming restrictions the MSis not allowed
to be attachedeannet-attach in the RASGSN, or if subscription checking fails, the SGSN rejects the routeing area
update with an appropriate cause. If all checks are successful, the new SGSN establishes MM and PDP contexts
for the MS. A logical link is established between the new SGSN and the MS. The new SGSN respondsto the MS
with Routeing Area Update Accept (P-TMSI, VLR 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.

15) The M S confirms the reallocation of the TM SIs by returning a Routeing Area Update Compl ete (Receive
N-PDU Number) message to the SGSN. Receive N-PDU Number contains the acknowledgements for each
acknowledged-mode NSAPI used by the M S, thereby confirming all mobile-terminated N-PDUs successfully
transferred before the start of the update procedure. If Receive N-PDU Number confirms reception of N-PDUs
that were forwarded from the old SGSN, these N-PDUs shall be discarded by the new SGSN. LLC and SNDCP
inthe MS are reset.

16) The new SGSN sends a TM S| Reallocation Complete message to the new VLR if the MS confirmsthe VLR
TMSI.

In the case of arejected routeing area update operation, due to regional subscription or roaming restrictions, or because
the SGSN cannot determine the HLR address to establish the locating updating dialogue, the new SGSN shall not
construct an MM context. A reject shall be returned to the MS with an appropriate cause. The M S shall not re-attempt a
routeing area update to that RA. The RAI value shall be deleted when the MS is powered-up.

If the SGSN is unable to update the PDP context in one or more GGSNSs, the SGSN shall deactivate the corresponding
PDP contexts as described in subclause "PDP Context Deactivation Initiated by SGSN Procedure”. This shall not cause
the SGSN to reject the routeing area update.

If the routeing area update procedure fails a maximum allowable number of times, or if the SGSN returns a Routeing
Area Update Reject (Cause) message, the MS shall enter IDLE state.

If the timer described in step 2 expires and no Cancel Location (IMSI) was received from the HLR, the old SGSN shall
stop forwarding N-PDUs to the new SGSN.

If the Location Update Accept message indicates areject, this should be indicated to the M S, and the M S shall not
access non-GPRS services until a successful location update is performed.
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CAMEL procedure calls shall be performed, see referenced proceduresin 3G TS 23.078:
Cl) CAMEL_GPRS PDP_Context Disconnection
This procedure is called several times. once per PDP context. The procedure returns as result " Continue".
C2) CAMEL_GPRS Detach.
The procedure returns as result " Continue".
C3) CAMEL_GPRS Routeing_Area Update Session.
The procedure returns as result " Continue”.
C4) CAMEL_GPRS Routeing_Area Update Context.

This procedure is called several times: once per PDP context. It returns as result " Continue”.

6.9.2 Location Management Procedures (UMTS only)
Refer to 3G TS 25.301 for further information on the location management procedures for the UM TS radio.
The PLMN shall provide information for the MSto be able to:
- detect when it has entered a new cell or anew RA; and
- determine when to perform periodic RA updates.
In this specification, only the Location Management procedures related to the CN are described. These procedures are:
- arouteing area update procedure; and
- Serving RNC relocation procedure.

An MS detects that it entered in anew cell by comparing its identity with the cell identity stored in the MS. By
comparing the RAI stored in the MSsMM context with the RAI received from the network, the M S detects that an RA
update shall be performed. In RRC-CONNECTED mode (PMM-CONNECTED state or CSMM CONNECTED state),
the MSisinformed of RAI and Cell Identity by the serving RNC viaan "MM information” message at the RRC layer.
In RRC-IDLE state, the MSisinformed of RAI and Cell Identity by the broadcast system information at the RRC layer.

In network mode of operation 11, whenever an M S determines that it shall perform both an LA update and an RA
update, the MS shall start the LA update first. The MS should start the RA update procedure before the LA updateis
completed.

6.9.2.1 Routeing Area Update Procedure

A routeing area update takes place when an attached M S detects that it has entered a new RA or when the periodic RA
update timer has expired or when RRC connection is released with cause "Directed Signalling connection
re-establishment”, or when the MS has to indicate new access capabilities to the network.

The SGSN detectsthat it is an intraaSGSN routeing area update by noticing that it also handles the old RA. In this case,
the SGSN has the necessary information about the MS and there is no need to inform the GGSNs or the HLR about the
new MSlocation. A periodic RA update is always an intra- SGSN routeing area update. If the network operatesin

mode |, an MSthat is both GPRS-attached and |M Sl -attached shall perform the Combined RA / LA Update procedures.

In lu mode, an RA update is either an intra-SGSN or inter-SGSN RA update, either combined RA / LA update or only
RA update, either initiated by an MSin PMM-CONNECTED (only valid after a Serving RNS Relocation Procedure,
see sub-clause 6.9.2.2) or in PMM-IDLE state. All the RA update cases are contained in the procedureillustrated in
Figure 5.

Note: The network may receive an RA update from a UE in PMM-CONNECTED state over a new lu signalling
connection. This could happen when the UE enters PMM-IDLE state on receipt of RRC Connection
Release with cause "Directed Signalling connection re-establishment" and initiates an RA or Combined
RA update procedure (see sub-clause 6.1.2.4.1).
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Figure 5: UMTS RA Update Procedure
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1)

The RRC connection is established, if not already done. The M S sends a Routeing Area Update Request message
(P-TMSI, old RALI, old P-TMSI Signature, Update Type, follow on request, Classmark, DRX Parameters, MS
Network Capability) to the new SGSN. The MS shall set afollow-on request if there is pending uplink traffic
(signalling or user data). The SGSN may use, as an implementation option, the follow-on request indication to
release or keep the lu connection after the completion of the RA update procedure. Update Type shall indicate:

- RA Updateif the RA Updateistriggered by a change of RA;
- Periodic RA Updateif the RA update is triggered by the expiry of the Periodic RA Update timer;

- Combined RA / LA Updateif the MSis aso IMS]-attached and the LA update shall be performed in network
operation mode | (see subclause "Interactions Between SGSN and MSC/VLR"); or

- Combined RA / LA Update with IMSI attach requested if the MS wants to perform an IMSI attach in
network operation mode l.

The SRNC shall add the Routeing Area ldentity including the RAC and LAC of the area where the MSislocated
before forwarding the message to the 3G-SGSN. This RA identity corresponds to the RAI in the MM system
information sent by the SRNC to the MS. Classmark is described in subclause "M S Network Capability”. DRX
Parameters indicates whether or not the M S uses discontinuous reception and the DRX cycle length.

NOTE: Sending the Routeing Area Update Request message to the SGSN triggers the establishment of a

2)

signalling connection between UTRAN and SGSN for the concerned MS.

If the RA update is an Inter-SGSN Routeing area update and if the MS wasin PMM-IDLE state, the new SGSN
sends an SGSN Context Request message (old P-TM S, old RAI, old P-TMSI Signature) to the old 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 SGSN. This should initiate the security
functionsin the new SGSN. If the security functions authenticate the M S correctly, the new SGSN shall send an
SGSN Context Reguest (IMSI, old RAI, MS Validated) message to the old SGSN. MS Validated indicates that
the new SGSN has authenticated the MS. If the old P-TM SI Signature was valid or if the new SGSN indicates
that it has authenticated the MS, the old SGSN responds with SGSN Context Response (Cause, IMSI, MM
Context, PDP contexts). If the MSis not known in the old SGSN, the old SGSN responds with an appropriate
error cause. The old SGSN starts atimer. The new SGSN shall ignore the MS Network Capability contained in
MM Context of SGSN Context Response only when it has previously received an MS Network Capability in
the Routeing Area Request.

2a) If the MSis PMM-CONNECTED in the old 3G-SGSN or, in case of an intraaSGSN RA update, if the MSis

3

4)

5)

PMM connected and the RAU was received over another u connection than the established one, the old SGSN
shall sends SRNS Context Request (IMSI) message to the old SRNS to retrieve the sequence numbers for the
PDP context for inclusion in the SGSN Context Response message from the SRNS. Upon reception of this
message, the SRNS buffers and stops sending downlink PDUs to the M S and returns an SRNS Context Response
(IMSI, GTP-SNDs, GTP-SNUs, PDCP-SNUs) message. The SRNS shall include for each PDP context the next
in-sequence GTP sequence number to be sent to the MS and the GTP sequence humber of the next uplink PDU
to be tunnelled to the GGSN. For each active PDP context using acknowledged mode, the SRNS aso includes
the uplink PDCP sequence number (PDCP-SNU). PDCP-SNU shall be the next in-sequence PDCP sequence
number expected from the MS (per each active radio bearer).

Security functions may be executed. These procedures are defined in subclause " Security Function”. If the
security functions do not authenticate the MS correctly, the routeing area update shall be rejected, and the new
SGSN shall send argject indication to the old SGSN. The old SGSN shall continue as if the SGSN Context
Request was never received.

If the RA update isan Inter-SGSN Routeing area update, the new SGSN sends an SGSN Context Acknowledge
message to the old SGSN. The old SGSN marksin its context that the M SC/V LR association and the
information in the GGSNs and the HLR are invalid. Thistriggers the MSC/VLR, the GGSNs, and the HLR to
be updated if the M S initiates a routeing area update procedure back to the old SGSN before completing the
ongoing routeing area update procedure.

If the MSisin PMM-CONNECTED statein the old 3G-SGSN or, in case of an intra-SGSN RA update, if the
MSisPMM connected and the RAU was received over another |u connection than the established one, the old
3GLISGSN sends an SRNS Data Forward Command (RAB ID, Transport Layer Address, Iu Transport
Association) message to the SRNS. Upon receipt of the SRNS Data Forward Command message from the 3G-
SGSN, the SRNS shall start the data-forwarding timer.
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6)

7

8)

9)

The SRNS shall start tunnelling the partly transmitted and the transmitted but not acknowledged PDCPL/PDUs
together with the PDCP downlink sequence number, and start duplicating and tunnelling the buffered GTP
PDUsto the old 3G-SGSN.

If the RA update is an Inter-SGSN RA Update, the old 3GLISGSN tunnels the GTP PDUs to the new 3G-
SGSN.

If the RA updateis an Inter-SGSN RA Update and if the MSisin the PMM-CONNECTED state in the new 3G-
SGSN, , the new SGSN sends Update PDP Context Request (new SGSN Address, QoS Negotiated, Tunnel
Endpoint Identifier,) to the GGSNs. The GGSNs update their PDP context fields and return an Update PDP
Context Response (Tunnel Endpoint Identifier). Note: If the RA update isan Inter-SGSN routeing area update
initiated by an MSin PMM-CONNECTED state, the Update PDP Context Request message is sent as described
in subclause " Serving RN'S Relocation Procedures”.

If the RA updateisan Inter-SGSN RA Update, the new SGSN informs the HLR of the change of SGSN by
sending Update Location (SGSN Number, SGSN Address, IMSI) to the HLR.

10) If the RA update is an nter-SGSN RA Update, the HLR sends Cancel Location (IMSI, Cancellation Type) to the

old SGSN with Cancellation Type set to Update Procedure. If the timer described in step 2 is not running, the old
SGSN removes the MM context. Otherwise, the contexts are removed only when the timer expires. It aso
ensures that the MM context is kept in the old SGSN in case the M S initiates another inter SGSN routeing area
update before completing the ongoing routeing area update to the new SGSN. The old SGSN acknowledges with
Cancel Location Ack (IMS)).

10a) Onreceipt of Cancel Location, if the MSis PMM-CONNECTED in the old 3G-SGSN, the old 3G-SGSN

sends an |u Release Command message to the old SRNC. When the data-forwarding timer expires, the SRNS
responds with an lu Release Compl ete message.

11) If the RA update is an nter-SGSN RA Update, the HLR sends Insert Subscriber Data (IMSI, subscription data) to

the new SGSN. The new SGSN validates the MS's presence in the (new) RA. If due to regional subscription
restrictions the M S eannet-attach-tois not allowed to be attached in the RA, the SGSN rejects the Routeing Area
Update Request with an appropriate cause, and may return an Insert Subscriber Data Ack (IMSI, SGSN Area
Restricted) message to the HLR. If al checks are successful, the SGSN constructs an MM context for the MS
and returns an Insert Subscriber Data Ack (IMSI) message to the HLR.

12)1f the RA update is an Inter-SGSN RA Update, the HLR acknowledges the Update L ocation by sending Update

Location Ack (IMSI) to the new SGSN.

13)If Update Type indicates combined RA / LA update with IMSI attach requested, or if the LA changed with the

routeing area update, the association has to be established, and the new SGSN sends a L ocation Update Request
(new LAI, IMSI, SGSN Number, Location Update Type) to the VLR. Location Update Type shall indicate IMS]
attach if Update Type in step 1 indicated combined RA / LA update with 1S attach requested. Otherwise,
Location Update Type shall indicate normal location update. The VLR number is trandated from the RAI viaa
tablein the SGSN. The SGSN starts the |ocation update procedure towards the new MSC/V LR upon receipt of
the first Insert Subscriber Data message from the HLR in step 8). The VLR creates or updates the association
with the SGSN by storing SGSN Number.

14) If the subscriber datain the VLR is marked as not confirmed by the HLR, the new VLR informsthe HLR. The

HLR cancelsthe old VLR and inserts subscriber datain the new VLR (this signalling is not modified from
existing GSM signalling and isincluded here for illustrative purposes):

a) Thenew VLR sends an Update Location (new VLR) to the HLR.

b) The HLR cancelsthe datain the old VLR by sending Cancel Location (IMS) to the old VLR.
¢) Theold VLR acknowledges with Cancel Location Ack (IMSI).

d) The HLR sends Insert Subscriber Data (IMSI, GSM subscriber data) to the new VLR.

€) Thenew VLR acknowledges with Insert Subscriber Data Ack (IMSI).

f) The HLR responds with Update Location Ack (IMSI) to the new VLR.

15)The new VLR alocates anew TM S and responds with Location Update Accept (VLR TMSI) to the SGSN.

VLR TMSI isoptional if the VLR has not changed.
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16) The new SGSN validates the MS's presence in the new RA. If due to roaming restrictions the M S eannet-attach
teis not alowed to be attached in the RASGSN, or if subscription checking fails, the SGSN rejects the routeing
area update with an appropriate cause. If al checks are successful, the new SGSN establishes MM context for
the MS. The new SGSN responds to the MS with Routeing Area Update Accept (P-TMSI, VLR TMSI, P-TMS
Signature).

17) The MS confirms the reallocation of the TM SIs by returning a Routeing Area Update Complete message to the
SGSN.

18) The new SGSN sends a TM S| Reallocation Complete message to the new VLR if the MS confirmsthe VLR
TMSI.

NOTE: Steps 14, 15, and 18 are performed only if step 12 is performed.

In the case of arejected routeing area update operation, due to regional subscription or roaming restrictions, the new
SGSN shall not construct an MM context. A reject shall be returned to the MS with an appropriate cause. The M S shall
not re-attempt arouteing area update to that RA. The RAI value shall be deleted when the MSis powered up.

If the routeing area update procedure fails a maximum allowable number of times, or if the SGSN returns a Routeing
Area Update Reject (Cause) message, the M S shall enter PMM-DETACHED state.

If the Location Update Accept message indicates areject, this should be indicated to the M S, and the M S shall not
access non-PS services until a successful location update is performed.

CAMEL procedure calls shall be performed; see referenced proceduresin 3G TS 23.078:
Cl) CAMEL_GPRS PDP_Context_Disconnection
This procedure is called several times: once per PDP context. The procedure returns as result " Continue”.
C2) CAMEL_GPRS Detach.
The procedure returns as result " Continue".
C3) CAMEL_GPRS Routeing_Area Update Session.
The procedure returns as result " Continue”.
C4) CAMEL_GPRS Routeing_Area Update Context.

This procedure is called several times: once per PDP context. It returns as result " Continue”.

6.9.2.2 Serving RNS Relocation Procedures

Serving RNS relocation procedures move the UTRAN to CN connection point at the UTRAN side of the source RNC to
the target RNC. The Serving RNS Relocation Procedures, described in the following sub-clauses, may be performed as
“Lossless SRNS Relocation”, which means packet loss during the SRNS change is eliminated. For this purpose, the
RNS and the M S have to provide PDCP layer functionality, which in the subsequent description is referred as the
lossless PDCP. The source RNC decides to perform the Serving RNS Relocation Procedure as “Lossless SRNS
Relocation” based on capabilities of the UE and the RNS and based on QoS parameters (e.g SDU error ratio).

For “Lossless SRNS Relocation”, both the M S and the source RNS have to support and to use the lossless PDCP. When
the SRNS changes, the old RNS forwards all received and not yet transferred downlink GTP-PDUs to the target RNS.
GTP-PDUs forwarded to the target RNS indicate a PDCP sequence number if the contained N-PDUs were sent to the
MS as a PDCP-SDUSs, but are not yet acknowledged by lossless PDCP. The target RNS and the M S exchange
respective sequence numbers of next expected PDCP-PDUs. This process indicates PDCP-PDUs that were aready
successfully transferred between the MS and the source RNS for downlink and uplink directions, respectively. This
confirms all N-PDUs (PDCP-SDUs) successfully transferred before the change of the SRNS. These N-PDUs are
discarded by the MS and the target RNS, respectively. The target RNS identifies the forwarded GTP-PDUs containing
confirmed N-PDUs by the PDCP sequence number in the GTP-PDU. All other N-PDUs have to be transmitted viathe
new MS—RNS ink.

6.9.2.2.1 SRNS Relocation Procedure-after-Seft Handever

This procedure is only performed for an MS in PMM-CONNECTED state where the lur interface carries both the
control signalling and the user data.
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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 lu links are relocated. If the
target RNC is connected to the same SGSN as the source SRNC, an Intra-SGSN SRNS Relocation procedureis
performed. If the routeing areais changed, 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 MS and there is no need to inform the HLR about the
new MS location.

Figure 6 shows SRNS relocation when source SRNC and target RNC are connected to different SGSNs. Figure 7 shows
the situation after SRNS Relocation procedure and Routeing Area Update procedure have been completed. In the case
described in Figure 6 and Figure 7, the MSisin state PMM-CONNECTED.

Figure 6: Before SRNS Relocation and Routeing Area Update

Before the Serving SRNS Relocation procedure and RA update, the MSis registered in the old SGSN. The source RNC
isacting asaserving RNC (SRNC).

-

Figure 7: After SRNS Relocation and Routeing Area Update

After the Serving SRNS Relocation procedure and RA update, the MSisregistered in the new SGSN The MSisin the
state PMM-CONNECTED towards the new SGSN, and the target RNC is acting as the serving RNC.
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The Serving SRNS Relocation procedureisillustrated in Figure 8. The sequence isvalid for both intraeSGSN SRNS
relocation and inter-SGSN SRNS relocation.

|

MS | Source |Target Old | New | |GGSN |
RNC RNC SGSN SGSN

1. Decision to perform
SRNS relocption

2. Relocation Required

3. Forward Relocation Reques‘

4. Relocation Request

[ S B e -
1
1
1

4. Relocation Request Acknowledge

<5. Forward Relocation Responsé

C1

6. Relocation qommand

7. Relocation Jommit

8. Forvvarding ¢f data

9. Relocation Qetect

g
10. UTRAN Mapility Information 11. Update PDIP Context Request
—>
10. UTRAN Mability Informaticm Confirm 11. Update PDIP Context Response
i
12. Relocation Complete q

<12. Forward Relocation Complefe

12. Forward Relocation Complefe Acknowledge

<13. lu Release [Command
13. lu Release [Complete >

Figure 8: Serving SRNS Relocation Procedure

1) The source SRNC decides to perform/initiate SRNS relocation. At this point both uplink and downlink user data

2)

3)

flows via the following tunnel(s): Radio Bearer between M S and source SRNC (data flows via the target RNC,
which acts asadrift RNC); GTP-U tunnel(s) between source SRNC and old-SGSN; GTP-U tunnel(s) between
old-SGSN and GGSN.

The source SRNC sends a Relocation Required message (Relocation Type, Cause, Source |D, Target |D, 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 SRNC to Target RNC Transparent Container includes the necessary information
for Relocation co-ordination, security functionality and RRC protocol context information (including MS
Capabilities).

The old SGSN determines from the Target ID if the SRNS Relocation is intra-SGSN SRNS relocation or inter-
SGSN SRNS relocation. I1n case of inter-SGSN SRNS relocation, the old SGSN initiates the rel ocation resource
alocation 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 sametimea
timer is started on the MM and PDP contexts in the old SGSN (see the Routeing Area Update procedure in
subclause "L ocation Management Procedures (UMTS only)"). The Forward Relocation Request message is
applicable only in the case of inter-SGSN SRNS rel ocation.
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4)

5)

6)

7)

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. Only the lu
Bearers of the RABs are setup between the target RNC and the new-SGSN as the existing Radio Bearers will be
reallocated between the MS and the target RNC when the target RNC takes the role of the serving RNC. For
each requested RAB, the RABs to be setup information elements shall contain information such as RAB D,
RAB parameters, Transport Layer Address, and [u Transport Association. The RAB 1D information element
contains the NSAPI value, and the RAB parameters information element gives the QoS profile. The Transport
Layer Addressisthe SGSN Address for user data, and the lu Transport Association corresponds to the uplink
Tunnel Endpoint Identifier Data. After all necessary resources for accepted RABs including the lu user plane are
successfully allocated; the target RNC shall send the Rel ocation Request Acknowledge message (RABS setup,
RABs failed to setup) to the new SGSN. Each RAB to be setup is defined by a Transport Layer Address, which
isthe target RNC Address for user data, and an lu Transport Association, which corresponds to the downlink
Tunnel Endpoint Identifier for user data. For each RAB to be set up Fthe target RNC may be-set-up-receiveto
simultaneoudly-receive for-each-RAB-downlink user packets both from the source SRNC and from the new
SGSN.

After the new SGSN receives the Relocation Reguest Acknowledge message, the GTP-U tunnels are established
between the target RNC and the new-SGSN.

When resources for the transmission of user data between the target RNC and the new SGSN have been
allocated and the new SGSN isready for relocation of SRNS, the Forward Relocation Response message (Cause,
RANAP Cause, and RAB Setup Information) is sent from the new SGSN to old SGSN. This message indicates
that the target RNC is ready to receive from source SRNC the forwarded downlink PDUs, i.e. the relocation
resource allocation procedure is terminated successfully. RANAP Cause isinformation from the target RNC to
be forwarded to the source SRNC. The RAB Setup Information, one information element for each RAB,

contains the RNC Tunnel Endpoint Identifier and the RNC I P address for data forwarding from the source SRNC
to the 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 SRNC shall release the resources associated with the
NSAPI. The Forward Rel ocation Response message is applicable only in case of inter-SGSN SRNS relocation.

The old SGSN continues the relocation of SRNS by sending a Relocation Command message (RABsto be
released, and RABs subject to data forwarding) to the source SRNC. The old SGSN decides the RABsto 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 lu Transport Association. These are the same Transport Layer Address and [u Transport
Association that the target RNC had sent to new SGSN in Relocation Request Acknowledge message, and these
are used for forwarding of downlink N-PDU from source SRNC to target RNC. The source SRNC is how ready
to forward downlink user data directly to the target RNC over the lu interface. Thisforwarding is performed for
downlink user data only.

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

Note: The order of steps, starting from step 7 onwards, does not necessarily reflect the order of events. For instance,

source RNC may starts data forwarding (step 7) and send Relocation Commit message (step 8) almost
simultaneously except in the delivery order required case where step 7 triggers step 8. Target RNC may send
Relocation Detect message (step 9) and UTRAN Mobility Information message (step 10) at the sametime.
Hence, target RNC may receive UTRAN Mobility Information Confirm message (step 10) while data forwarding
(step 7) is still underway, and before the new SGSN receives Update PDP Context Response message (step 11).

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 over the lur interface. The purpose of this
procedure isto 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-U 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 MS. For PDP context(s)
using delivery order not required (QoS profile), the sequence numbers of the GTP-U PDUs next to be
transmitted are not used by the target RNC. PDCP sequence numbers are only sent by the source RNC used
when-for radio bearers which used |ossless SRNS+elocation-is-configured-for PDCP [57]. The use of lossless
PDCPis selected by the RNC when the radio bearer is set up or reconfigured.

If delivery order is reguired (QoS profile), consecutive GTP-PDU sequence humbering shall be maintained
throughout the lifetime of the PDP context(s). Therefore, during the entire SRNS rel ocation procedure for the
PDP context(s) using delivery order required (QoS profile), the responsible GTP-U entities (RNCs and GGSN)
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8)

9)

shall assign consecutive GTP-PDU sequence numbers to user packets belonging to the same PDP context for
uplink and downlink respectively.

Before sending the Relocation Commit uplink and downlink data transfer in the source, SRNC shall be
suspended for RABs, which require maintaining the delivery order.

The source RNC 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 lu interface, meaning that the GTP-U PDUs,
which are exchanged between the source RNC and the target RNC, are duplicated in the source RNC and routed
at |P layer towards the target RNC. For each radio bearer which uses |ossless PDCP the GTP-U PDUs
corresponding to transmitted but not yet acknowledged PDCP PDUs are duplicated and routed at I P layer
towards the target RNC together with their related downlink PDCP sequence numbers.

The target RNC shall send a Relocation Detect message to the new SGSN when the rel ocation execution trigger

isreceived. For SRNS relocation type "UE not involved”, the relocation execution trigger is the reception of the

Relocation Commit message from the lur interface. When the Relocation Detect message is sent, the target RNC
shall start SRNC operation.

10) The target SRNC sends a UTRAN Mohility Information message. 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 ldentification and Routeing
Arealdentification. The procedure shall be co-ordinated in all 1u signalling connections existing for the M S.

The target SRNC establishes and/or restarts the RLC, and exchanges the PDCP sequence numbers (PDCP-SNU,
PDCP-SND) between the target SRNC and the MS. PDCP-SND is the PDCP sequence number for the next
expected in-sequence downlink packet to be received in the MS per radio bearer, which useds lossless PDCP in
the source RNC. PDCP-SND confirms all mobile-terminated packets successfully transferred before the SRNC
relocation. If PDCP-SND confirms reception of packets that were forwarded from the source SRNC, the target
SRNC shall discard these packets. PDCP-SNU is the PDCP sequence number for the next expected in-sequence
uplink packet to be received in the RNC per radio bearer, which used losdess PDCP in the source RNC.
PDCP-SNU confirms all mobile originated packets successfully transferred before the SRNC relocation. If
PDCP-SNU confirms reception of packets that were received in the source SRNC, the M S shall discard these
packets.

Upon reception of the UTRAN Mohility Information message the M S may start sending uplink user datato the
target SRNC. When the M S has reconfigured itself, it sends the UTRAN Mohility Information Confirm message
to the target SRNC. Thisindicates that the MSis also ready to receive downlink data from the target SRNC.

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

11) Upon receipt 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-I1D +

S-RNTI are successfully exchanged with the M S by the radio protocols, the target SRNC shall initiate the
Relocation Complete procedure by sending the Relocation Compl ete 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 Rel ocation 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 Rel ocation Complete message.

13) Upon receiving the Relocation Complete message or if it isan inter-SGSN SRNS relocation; the Forward

Relocation Complete message, the old SGSN sends an |u Release Command message to the source RNC. When
the RNC data-forwarding timer has expired the source RNC responds with an lu Release Complete.

14) After the M S has finished the RNTI reallocation procedure and if the new Routeing Area Identification is

different from the old one, the M S initiates the Routeing Area Update procedure. See subclause "Location
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Management Procedures (UMTS only)". Note that it is only a subset of the RA update procedure that is
performed, sincethe MSisin PMM-CONNECTED mode.

CAMEL procedure calls shall be performed, see referenced proceduresin 3G TS 23.078:

Cl) CAMEL_GPRS PDP_Context_Disconnection and CAMEL GPRS Detach.

They are called in the following order:

-The CAMEL_GPRS_PDP_Context_Disconnection procedure is called several times: once per PDP context. The
procedure returns as result " Continue”.

-Then the CAMEL_GPRS_Detach procedure is called once. The procedure returns as result " Continue™".
C2) CAMEL_GPRS Routeing_Area Update Session.

The procedure returns as result "Continue”.
C3) CAMEL_GPRS Routeing_Area Update Context.

This procedure is called several times: once per PDP context. It returns as result " Continue”.

For C2 and C3: refer to Routing Area Update procedure description for detailed message flow.

6.9.2.2.2 Combined Hard Handover and SRNS Relocation Procedure
This procedure is only performed for an MS in PMM-CONNECTED state in case the lur interface is not available.

The Combined Hard Handover and 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, while performing a hard handover decided by the UTRAN.
In the procedure, the lu links are rel ocated. 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 areais changed, this procedure is followed by
an Intra-SGSN Routeing Area Update procedure. The SGSN detects that it isan 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 MS and there is
no need to inform the HLR about the new MS location.

If the target RNC is connected to a different SGSN than the source SRNC, an Inter-SGSN SRNS Relocation procedure
is performed. This procedure is followed by an Inter-SGSN Routeing Area Update procedure.

Figure 9shows the situation before a Combined Hard Handover and SRNS Relocation procedure when source and target
RNC are connected to different SGSNs. Figure 10shows the situation after the Combined Hard Handover and SRNS
Relocation procedure and RA update procedure have been completed. In the case described in Figure 9 and Figure 10
the MSisin PMM-CONNECTED state.

LA2, RA2

Figure 9: Before Combined Hard Handover and SRNS Relocation and Routeing Area Update
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Before the SRNS Relocation and Routeing Area Update the MSisregistered in the old SGSN and in the old MSC/VLR.
The source RNC is acting as serving RNC.

Figure 10: After Combined Hard Handover and SRNS Relocation and Routeing Area Update
After the SRNS relocation and RA update, the MSis registered in the new SGSN and in the new MSC/VLR. The MSis
