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**************** Start of Changes *****************

6.9.1.2.2a
Inter SGSN Routeing Area Update and Combined Inter SGSN RA / LA Update using S4

The procedures described in figures 33a and 33b show only the steps 2 and 4 for the case when new and old SGSNs are S4-SGSNs and step 6 when the new SGSN is an S4-SGSN. These steps are different from the Gn/Gp variant of the procedure given by clauses 6.9.1.2.2 and 6.9.1.3.2. The ISR function is deactivated in Inter SGSN RAU as defined in TS 23.401 [89].
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Figure 33a: Step 2 and 4 for Inter SGSN Routeing Area Update Procedure and Combined Inter SGSN RA / LA Update between S4-SGSNs

2.
The new SGSN sends a Context Request (old RAI, TLLI, old P TMSI Signature, New SGSN Address) to the old SGSN to get the MM and EPS Bearer contexts for the MS. If the new SGSN provides functionality for Intra Domain Connection of RAN Nodes to Multiple CN Nodes, the new SGSN may derive the old SGSN from the old RAI and the old P‑TMSI (or TLLI) and send the Context Request message to this old SGSN. Otherwise, the new SGSN derives the old SGSN from the old RAI. In any case the new SGSN will derive an SGSN that it believes is the old SGSN. This derived SGSN is itself the old SGSN, or it is associated with the same pool area as the actual old SGSN and it will determine the correct old SGSN from the P‑TMSI (or TLLI) and relay the message to that actual old SGSN. 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 functions in the new SGSN. If the security functions authenticate the MS correctly, the new SGSN shall send a Context Request (old RAI, TLLI, MS Validated) 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 MS, the old SGSN responds with a Context Response (MM Context, EPS Bearer Contexts, Pending Subscription Change Indication). MM Context and EPS Bearer Context when used at the S16 interface are defined by clause 13.2.2. If the MS is not known in the old SGSN, the old SGSN responds with an appropriate error cause. The old SGSN starts a timer and stops the transmission of N‑PDUs to the MS. The new SGSN shall ignore the MS Network Capability contained in MM Context of Context Response only when it has previously received an MS Network Capability in the Routeing Area Request.

The flag “Pending Subscription Change Indication” has the purpose of indicating to the new SGSN that there is a pending subscriber change which has not been forwarded to the SGW, so that the new SGSN shall invoke the SGSN-Initiated PDP Context Modification.
For RAU between two S4-SGSNs, the old SGSN shall include the Change Reporting Action and CGI/SAI/RAI change support indication in the Context Response message.

4.
The new SGSN sends a Context Acknowledge message to the old SGSN. The old SGSN marks in its context that the MSC/VLR association and the information in the GWs and the HSS are invalid. This triggers the MSC/VLR, the S‑GW, the P‑GW and the HSS to be updated if the MS 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 a reject indication to the old SGSN. The old SGSN shall continue as if the Context Request was never received.
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Figure 33b: Step 6 for Inter SGSN Routeing Area Update Procedure and Combined Inter SGSN RA / LA Update to S4-SGSNs

NOTE:
Steps A) and D) are common for architecture variants with GTP based S5/S8 and PMIP-based S5/S8. For a PMIP-based S5/S8, procedure steps (B1) are defined in TS 23.402 [90]. Steps B) and C) concern GTP based S5/S8.

6A)
If the S‑GW does not change, the new SGSN updates these EPS Bearer contexts by sending Modify Bearer Request (SGSN Tunnel Endpoint Identifier for Control Plane, EPS Bearer ID(s), SGSN Address for Control Plane, SGSN Address(es) and TEID(s), PDN GW addresses and TEIDs (for GTP-based S5/S8) or GRE keys (for PMIP-based S5/S8) at the PDN GW(s) for uplink traffic, serving network identity, CN Operator Selection Entity, CGI/SAI, User CSG Information, RAT type, MS Info Change Reporting support indication). The SGSN puts the according NSAPI in the field of EPS Bearer ID. If ISR is activated on the S‑GW that is updated by a new SGSN then this S‑GW deletes the bearer resources on the other old CN node by sending Delete Session Request message(s) to that CN node.


If the S‑GW changes or if an S‑GW needs to be allocated (Gn/Gp to S4-SGSN RAU) the SGSN selects an S‑GW and sends a Create Session Request message (APN-AMBR) with the content as described for the Modify Bearer Request message to the S‑GW.


For Gn/Gp to S4-SGSN RAU, the new S4-SGSN provides APN-AMBR to the Serving GW. Details on mapping MBR to APN-AMBR are specified in Annex E of TS 23.401 [89].

6B)
If the S-GW has changed, or if an S GW needs to be allocated (Gn/Gp to S4-SGSN RAU), or the RAT type has changed, or the S-GW received CGI/SAI from the S4-SGSN, the S‑GW sends Modify Bearer Request (EPS Bearer ID(s), serving network identity, CN Operator Selection Entity, CGI/SAI, User CSG Information, RAT type, MS Info Change Reporting support indication, APN-AMBR) messages to the P‑GWs involved.

6C)
The P‑GWs acknowledge by sending Modify Bearer Response (TEID, Prohibit Payload Compression, MS Info Change Reporting Action, CSG Information Reporting Action, Default bearer id, APN-AMBR) messages to S‑GW. The Prohibit Payload Compression indicates that the SGSN should negotiate no data compression for this PDP/EPS Bearer context. The default bearer id is included if the UE moves from a Gn/Gp SGSN to an S4-SGSN.

6D)
The S‑GW acknowledges the user plane switch to the new SGSN via the message Modify Bearer Response (Cause, Serving GW Tunnel Endpoint Identifier for Control Plane, Serving GW Address for Control Plane, PDN GW addresses and TEIDs (for GTP-based S5/S8) or GRE keys (for PMIP-based S5/S8) at the PDN GW(s) for uplink traffic, Prohibit Payload Compression, MS Info Change Reporting Action, CSG Information Reporting Action, default bearer id, APN-AMBR). If the SGSN sent a Create Session Request message the S‑GW sends a Create Session Response message with the content as described for the Modify Bearer Response message to the SGSN.


If there are active GBR bearers with maximum bit rate set to 0, the S4-SGSN should use the SGSN-initiated PDP Context Deactivation Procedure using S4 (as defined in clause 9.2.4.2) to deactivate the PDP Context.

**************** Next Changes *****************

6.9.2.1a
Routeing Area Update Procedure using S4

The procedures described in figures 36a and 36b show only the steps 2, 3, 5 and 9, due to use of S4, which are different from the Gn/Gp variant of the procedure given by clause 6.9.2.1. The ISR function is deactivated in Inter-SGSN Routeing Area Update Procedures as defined in TS 23.401 [89].

NOTE 1:
If the RA update is an Inter-SGSN routeing area update initiated by an MS in PMM CONNECTED state in the new 3G-SGSN, step 9 is described as the step 13 in clause 6.9.2.2.1a.


[image: image3.emf] 

New SGSN  

Old SGSN  

2. Context Request  

3 . Context Response  

5 . Context Acknowledge  

(A)  

 


Figure 36a: Step 2, 3 and 5 for Iu Mode Routeing Area Update Procedure between S4-SGSNs
2)
If the RA update is an Inter‑SGSN Routeing area update and if the MS was in PMM IDLE state, the new SGSN sends a Context Request message (old P TMSI, old RAI, old P TMSI Signature) to the old SGSN to get the MM and EPS Bearer contexts for the MS. If the new SGSN provides functionality for Intra Domain Connection of RAN Nodes to Multiple CN Nodes, the new SGSN may derive the old SGSN from the old RAI and the old P‑TMSI and send the Context Request message to this old SGSN. Otherwise, the new SGSN derives the old SGSN from the old RAI. In any case the new SGSN will derive an SGSN that it believes is the old SGSN. This derived SGSN is itself the old SGSN, or it is associated with the same pool area as the actual old SGSN and it will determine the correct old SGSN from the P‑TMSI and relay the message to that actual old SGSN. 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 functions in the new SGSN. If the security functions authenticate the MS correctly, the new SGSN shall send a Context Request (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 TMSI Signature was valid or if the new SGSN indicates that it has authenticated the MS, the old SGSN starts a timer. If the MS is not known in the old SGSN, the old SGSN responds with an appropriate error cause.


If the UE with emergency bearers is not authenticated in the old MME (in a network supporting unauthenticated UEs) the old MME continues the procedure with sending a Context Response and starting the timer also when it cannot validate the Context Request.

3)
The old 3G SGSN responds with a Context Response (MM Context, EPS Bearer Contexts, Pending Subscription Change Indication) message. MM Context and EPS Bearer Context when used at the S16 interface are defined by clause 13.2.2. The new 3G‑SGSN shall ignore the MS Network Capability contained in MM Context of Context Response only when it has previously received an MS Network Capability in the Routeing Area Request. 
The flag “Pending Subscription Change Indication” has the purpose of indicating to the new SGSN that there is a pending subscriber change which has not been forwarded to the SGW, so that the new SGSN shall invoke the SGSN-Initiated PDP Context Modification.

If the UE receives only emergency services from the old S4-SGSN and the UE is UICCless, IMSI can not be included in the MM and PDP contexts in SGSN Context Response message. For emergency attached UEs if the IMSI cannot be authenticated then the IMSI shall be marked as unauthenticated.


For RAU between two S4-SGSNs, the old SGSN shall include the Change Reporting Action and CGI/SAI/RAI change support indication in the Context Response message.


If SIPTO at the Local Network is active for a PDN connection in the architecture with stand-alone GW, the old S4 SGSN shall include the Local Home Network ID of the old cell in the EPS Bearer context corresponding to the SIPTO at the Local Network PDN connection.

5)
If the RA update is an Inter‑SGSN Routeing area update, the new SGSN sends a Context Acknowledge message to the old SGSN. The old SGSN marks in its context that the MSC/VLR association and the information in the S‑GW and the HLR are invalid. This triggers the MSC/VLR, the S‑GWs, and the HLR to be updated if the MS initiates a routeing area update procedure back to the old SGSN before completing the ongoing routeing area update procedure.


[image: image4.emf] 

SGSN  

S - GW  

 9A)  Modify  Bearer Request  

9B)  Modify  Bearer Request  

 9D)  Modify  Bearer Response  

(B)  

P - GW  

9C)  Modify  Bearer Response  

(B1)  


Figure 36b: Step 9 for Iu Mode Routeing Area Update Procedure using S4

NOTE 2:
Steps 9A) and 9D) are common for architecture variants with GTP based S5/S8 and PMIP-based S5/S8. For a PMIP-based S5/S8, procedure step (B1) is defined in TS 23.402 [90]. Steps 9B) and 9C) concern GTP based S5/S8.

9A)
If the S‑GW does not change, the new SGSN update these EPS Bearer contexts by sending Modify Bearer Request (SGSN Tunnel Endpoint Identifier for Control Plane, EPS Bearer ID(s), SGSN Address for Control Plane, SGSN Address(es) and TEID(s), PDN GW addresses and TEIDs (for GTP‑based S5/S8) or GRE keys (for PMIP‑based S5/S8) at the PDN GW(s) for uplink traffic, serving network identity, CN Operator Selection Entity, CGI/SAI, User CSG Information, RAT type, MS Info Change Reporting support indication). The SGSN puts the according NSAPI in the field of EPS Bearer ID. If ISR is activated on the S‑GW that is updated by a new SGSN then this S‑GW deletes the bearer resources on the other old CN node by sending Delete Session Request message(s) to that CN node.


If ISR Activated is indicated or SGSN and SGW are configured to release S4 U-Plane when EPS Bearer Contexts associated with the released RABs are to be preserved, the SGSN does not send SGSN address and TEID for U-Plane in Modify Bearer Request. If the S‑GW changes or if an S‑GW needs to be allocated (Gn/Gp to S4-SGSN RAU) the SGSN selects an S‑GW and sends a Create Session Request message (APN-AMBR) with the content as described for the Modify Bearer Request message to the S‑GW.


For Gn/Gp to S4-SGSN RAU, the new S4-SGSN provides APN-AMBR to the Serving GW. Details on mapping MBR to APN-AMBR are specified in Annex E of TS 23.401 [89].

9B)
If the S‑GW has changed, or if an S‑GW needs to be allocated (Gn/Gp to S4-SGSN RAU), or the RAT type has changed, or the S‑GW received CGI/SAI from the S4-SGSN, the S‑GW sends Modify Bearer Request (EPS Bearer ID(s), serving network identity, CN Operator Selection Entity, CGI/SAI, User CSG Information, RAT type, MS Info Change Reporting support indication, APN-AMBR) messages to the P‑GWs involved.

9C)
The P‑GWs acknowledge with sending Modify Bearer Response (TEID, Prohibit Payload Compression, MS Info Change Reporting Action, CSG Information Reporting Action, Default Bearer id, APN-AMBR) messages to S‑GW. The Prohibit Payload Compression indicates that the SGSN should negotiate no data compression for this PDP context. The default bearer id is included if the UE moves from a Gn/Gp SGSN to an S4-SGSN.

9D)
The S‑GW acknowledges the connection establishment to the new SGSN via the message Modify Bearer Response (Cause, Serving GW Tunnel Endpoint Identifier for Control Plane, Serving GW Address for Control Plane, PDN GW addresses and TEIDs (for GTP‑based S5/S8) or GRE keys (for PMIP‑based S5/S8) at the PDN GW(s) for uplink traffic, Prohibit Payload Compression, MS Info Change Reporting Action, CSG Information Reporting Action, Default Bearer id, APN-AMBR). If the SGSN sent a Create Session Request message the S‑GW sends a Create Session Response message with the content as described for the Modify Bearer Response message to the SGSN.

**************** Next Changes *****************

6.11.1.1
Insert Subscriber Data Procedure

In addition to the insertion and modification of general subscription data for a PS subscriber, see TS 29.002 [23], the HLR may request the insertion or modification of one or several new or existing PDP subscription contexts in the SGSN. It should be noted that the modification may trigger a PDP Context Modification procedure as described in clause "Modification Procedures". In particular, the following PDP context parameters may be modified by the HLR:

-
QoS Profile Subscribed;

-
Subscribed Evolved ARP; and

-
VPLMN Address Allowed.

The Insert Subscriber Data procedure is illustrated in Figure 48.

[image: image5.wmf] 1. Insert Subscriber Data

 2. Insert Subscriber Data Ack

SGSN

HLR


Figure 48: Insert Subscriber Data Procedure

1)
The HLR sends an Insert Subscriber Data (IMSI, Subscription Data) message to the SGSN.

2)
The SGSN updates its GPRS subscription data and acknowledges the Insert Subscriber Data message by returning an Insert Subscriber Data Ack (IMSI) message. For each PDP context that is included in Subscription Data the SGSN shall check whether it is a new, an active, or an inactive PDP context:


For architecture variants using Gn/Gp based interaction with GGSN the PDP contexts are handled as follows:

-
For a new or inactive PDP context, no further action is required except storage in the SGSN.

-
For an active PDP context, the SGSN shall in addition compare the new QoS Subscribed with QoS Negotiated, new Subscribed Evolved ARP with the previously stored Subscribed Evolved ARP, respectively and shall, if necessary and MS is in the READY or PMM CONNECTED State, initiate a PDP Context Modification procedure as described in clause "Modification Procedures". If modification is necessary, when MS is not in the READY or PMM CONNECTED State, or the modification is not successful when MS is in the READY or PMM CONNECTED State, the SGSN shall directly delete the concerned PDP context(s).
PDP Context Modification due to changes in Subscribed Evolved ARP may be skipped if there is no previously stored value for Subscribed Evolved ARP.

-
For an MS in PMM-CONNECTED State and connected via a CSG or hybrid cell, the SGSN shall check the received CSG subscription data. If the SGSN detects that the UE's CSG membership to that cell has changed or expired, the SGSN initiates the procedure in clause 9.2.3.7.


For architecture variants using S4 based interaction with S‑GW and P‑GW, the PDP contexts are handled as follows:

-
For a new or inactive PDP context, no further action is required except storage in the SGSN.

-
For an active PDP context, the SGSN shall in addition compare the new QoS Subscribed with bearer QoS and shall, if necessary and MS is in the READY or PMM CONNECTED State, initiate a PDP Context Modification procedure as described in clause "Modification Procedures". If modification is necessary, when MS is not in the READY or PMM CONNECTED State, or the modification is not successful when MS is in the READY or PMM CONNECTED State:

a)
If ISR is activated when the next activity from MS is detected the S4-SGSN shall compare the stored updated subscription data with the existing data for that PDP context and initiate modification procedure.

b)
If ISR is not activated, the SGSN shall directly delete the concerned PDP context. 
c) 
If the MS is not reachable by the SGSN, e.g. when the MS is suspended, when the MS has entered into power saving mode or when the PPF is cleared in the SGSN, the Modification procedure is invoked at the next IDLE to READY or PMM CONNECTED State transition. In case of IDLE mode mobility, the flag “Pending Subscription Change Indication” indicates to the new SGSN the pending Modification procedure.
-
For an MS in PMM-CONNECTED State and connected via a CSG or hybrid cell, the SGSN shall check the received CSG subscription data. If the SGSN detects that the UE's CSG membership to that cell has changed or expired, the SGSN initiates the procedure in clause 9.2.3.7.


Furthermore, if VPLMN Address Allowed is changed, the SGSN shall, if necessary (e.g., if the PDP context is currently routed via a GGSN in the VPLMN and VPLMN Address Allowed is changed to not allowed), initiate a PDP Context Deactivation procedure as explained in clause 9.2.4.

 **************** End of Changes *****************
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