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1 Introduction

The current draft TR “Gateway Location Register” describes the usage of the GLR within Packet Networks to reduce the internetwork signaling traffic between the VPLMN and the HPLMN. At the previous meeting some concerns were raised against the unsuccessful network initiated PDP context Activation procedures and especially the synchronization of the Mobile Not Reachable Flag for GPRS (MNRG) indicators within the SGSN, HLR, GGSN and possible in the GLR.

This contribution describes in more detail the procedures related to the Network-Initiated PDP Context Activation and illustrates issues that need to be addressed urgently.

2 Network Initiated PDP Context Activation

One example of how introducing the GLR leads to message handling process inconsistencies in the UMTS packet network is described here.  It shows the following contradictory scenarios:  (A) the lack of suitable mechanism to keep the GLR MNRG flag updated and in sync with the HLR MNRG if the MNRG is supported in the GLR, and (B) the necessity for the MNRG flag to be present and supported in the GLR. Figure 1 shows the successful Network-Initiated PDP Context Activation information flow.
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Figure 1
Network Initiated PDP Context Activation - Successful case

Once the SGSN receives the PDU Notification request message from the IGSN then the SGSN will send back a PDU Notification Response. The destination will be determined by a DNS lookup of the PDP address or the APN address, which is available within the subscriber profile. This means that the IGSN will be by passed and furthermore it is not involved in the signaling and user traffic. 

The unsuccessful case of the network initiated PDP Context activation procedure illustrates some asynchronous updates of the MNRG indicators resulting in mismatches of these indicators within the network. It is assumed that the GLR establishes a MM context within its database, resulting in storage of the MNRG indicator (as part of MM Context) within the GLR. These indicators are created or modified during the Update Location for GPRS procedures within the GLR.

Consider the case of an unsuccessful network-requested PDP context activation where the SGSN in the VPLMN has an MM context of the mobile as IDLE.  The SGSN returns a PDU Notification Response (Cause) message to the GGSN in the HPLMN with Cause equal to ‘MS GPRS Detached’. Note that the PDU Notification Response GTP tunnel is created by the SGSN using the static PDP address information from which the IP address of the GGSN in the HPLMN can be derived just like what is done in the APN selection criteria described in annex A of GSM 03.60.  

The SGSN sets the MNRG to indicate the need to report to the GLR (which is supposed to act as proxy to HLR) when the next contact with that MS is performed.  Upon receipt of the PDU Notification Response with Cause equal to ‘MS GPRS Detached’, the GGSN sets MNRG for that PDP address and sends a Failure Report (IMSI, GGSN Number, GGSN Address) message to the HLR to request MNRG to be set in the HLR.  The HLR sets the MNRG for the subscriber that owns the IMSI and adds the GGSN Number and GGSN Address to the list of GGSNs to report to when activity from the owner of that IMSI is detected.
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Figure 2
Network Initiated PDP Context Activation – Unsuccessful

The following cases shows that the correct MNRG indicator within the GLR is essential to keep the MNRG indicator within the HLR synchronized with the other network nodes (GGSN, SGSN, GLR).

Case 1

Suppose the MS performs an attach to the same SGSN again after some time.  If the SGSN does not keep the MM context of the MS, the SGSN shall send an Update Location message to the GLR. 

Or suppose the MS during this time moves to a different SGSN under the same GLR and performs an Attach Request. If the old SGSN does not keep the MM context of the MS, the new SGSN shall send an Update Location message to the GLR.  

Since the GLR still keeps the GPRS subscription information and since the MNRG indicator is reset (i.e. meaning that the HLR does not need to be notified of the GPRS activity of the MS) then the GLR will not forward a notification of the MS GPRS activity to the HLR.  


[image: image3.wmf]MS

 

SGSN

 

GLR

 

IGSN

 

HLR

 

GGSN

 

3. Insert Subscriber Data 

 

(IMSI, GPRS Subscriber data)

 

Idle

 

MNRG = 

0

 

Rea

dy

 

1. GPRS Attach Request

 

(P

-

TMSI, old P

-

TMSI, ...)

 

2. Update Location for GPRS 

 

(IMSI, SGSN Numb, SGSN Addr)

 

4. Insert Subscriber Data ack 

 

(IMSI)

 

5. Update Location for GPRS ack

 

 


Figure 3

The GPRS Attach request with MNRG set to zero (reset)

Case 2

Suppose the MS during this time moves to a different SGSN under the same GLR and performs an Attach Request. If the old SGSN does not keep the MM context of the MS, the new SGSN shall send an Update Location message to the GLR.  

Since the GLR still keeps the GPRS subscription information and since the MNRG indicator is set (i.e. meaning that the HLR does need to be notified of the GPRS activity of the MS) then the GLR will forward a notification of the MS GPRS activity to the HLR.  It will also notify the GGSN via the active PDP Context.
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Figure 4

The GPRS Attach request with MNRG set to one (set)

The solution for the above cases requires that the MNRG flag be also supported in the GLR, which would be used to indicate whether activity from the MS shall be reported to the HLR.

3 Conclusion

The following can be concluded from the analyses made in on the interaction between MNRG and the introduction of the GLR:

· The Network Initiated PDP Context Activation procedures shows that the GLR’s MNRG indicator is not synchronized with the MNRG indicators in the other network nodes (i.e. SGSN, HLR, GGSN)

· The correct value of the GLR’s MNRG indicator is required to keep the HLR MNRG indicator in sync with the MNRG indicator in GGSN and SGSN.

4 Proposal 

The following is proposed by this contribution:

· The draft Technical Report “Gateway Location Register” updates the unsuccessful Network-Initiated PDP Context activation procedure description.

· The addition of the synchronous updating of MNRG is treated as an open issue that needs resolution. This open issue shall be described in a new section of Open issues within the draft Technical Report “Gateway Location Register”.
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