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Introduction

At the SFO SA2 meeting the Gr’ signaling was included in the Annex of the TS for backward compatibility towards legacy pre-release 6 HLRs that are 3GPP PS Release 99 capable for accessing 3GPP PS services. In its drawback, it was noted that Gr’ signaling could not support simultaneous GPRS and WLAN connections without requiring proprietary modifications to the HLR or the SGSN.  This contribution proposes a method that allows support of simultaneous connection with out requiring the modification to SGSN and HLR. 

Generally speaking, D’ has its own limitation in regards to simultaneous connection as follows:

1) GPRS only subsciptions can not be handled (e.g. T-mobile US offers GPRS only subscription);
2) Some HLRs will only respond to MAP-RESTORE-DATA from the valid registered VLRs for the subscriber. So if 3GPP AAA Server registers with the HLR, it will affect the delivery of mobile terminated calls; 

3) According to MAP specification (ref: Rel 1999 TS 29.002 V3.15.0 - Section 8.10.3), the following are specified as Conditional IEs in the MAP-RESTORE-DATA message: Supported CAMEL phases, SoLSA Support Indicator, IST Support Indicator, Super-Charger Supported in Serving Network Entity and Long FTN Supported. The parameter definitions explain that these parameters MUST be included if the feature is supported by VLR. For example, if VLR supports CAMEL phase other than phase 1, then Supported CAMEL phases IE must be in the message. If "Super-Charger Supported in Serving Network Entity" is absent, then HLR treats that the VLR does not support Super-Charger functionality. The problem will be much more complicated in case of roaming. In case D’, the MAP-RESTORE-DATA message sent from the 3GPP AAA server to the HLR must include all the conditional parameters listed above, otherwise, the HLR could downgrade UE’s CS services or act unexpectedly.
Discussion

The goal of simultaneous access is fulfilled if one is able to authenticate and authorize a WLAN user utilizing the GPRS signaling without impacting GPRS connection (if any). The GPRS network was meant to be single mode i.e. a GPRS subscriber was expected to use only one GPRS capable device per subscription. The unique subscription is represented by SIM (Subscriber Identity Module). In order to enforce this behavior, the HLR upon receiving updateGprsLocation from a new SGSN sends cancelLocation to the previous SGSN automatically. This causes the previous SGSN to delete the context for that GPRS device.

Since the MAP specification for HLR requires it to detect the SGSN change by comparing the SGSN number (the SGSN’s ISDN number) and SGSN address (SGSN’s IP address) provided in the updateGprsLocation message with SGSN number and address stored in user profile at the HLR.  The HLR records the new SGSN information if it sees a change. 

If the HLR were to receive an UpdateGprsLocation message that contained same SGSN information as stored in the HLR, the cancelLocation procedure will not trigger but the entity sending UpdateGprsLocation will receive the subscriber data. A 3GPP AAA Server can use the “spoofed” updateGprsLocation message whenever it determines that user was GPRS attached. If user is not attached at all, the 3GPP AAA server will use its own number and address for the procedure. In the reverse case i.e. when the UE initiates a GPRS connection while the user is connected to WLAN, the 3GPP AAA Server will silently ignore the cancel location message due to location update. It is important to note that cancelLocation message carries a cancellation type that distinguishes cancellation due to location update from cancellation due to subscription withdrawal.

The mandatory fields in updateGPRSLocation message are IMSI, SGSN number and SGSN address.  The 3GPP AAA Server will use MAP_SEND_INFO_FOR_GPRS in order to find if the UE is GPRS attached at any SGSN. The response to this query will provide the IP address (SGSN number) of the serving SGSN. Since the IP addresses of the SGSNs are unique, the 3GPP AAA Server can dynamically obtain the corresponding ISDN E.164 number by means of Reverse DNS. 

In case MAP_SEND_INFO_FOR_GPRS does not return any IP address, the 3GPP AAA Server will use its own IP address and ISDN number while formulating the updateGprsLocation. 

Network initiated GPRS Subscription cancellation will still work because whenever user is GPRS attached the HLR will always have correct serving SGSN’s information. However, the subscription cancellation towards 3GPP AAA Server will not happen if the both GPRS and WLAN connections were up at the same time. This will get corrected automatically at next WLAN connection attempt.

3GPP AAA server can check with HLR at configured interval, say every 1 hour to check whether the subscription is withdrawn. If so, then 3GPP AAA server can detach the client.
Dynamic Retrieval of SGSN E.164 and Capability Information
There are standard methods for lookup SGSN’s E.164 number against a SGSN IP address. One method is to use the standard DNS reverse lookup and using conventions spelled out in IETF RFC 2916:

“Through transformation of E.164 numbers into DNS names and the use of existing DNS services like delegation through NS records, and use of NAPTR records in DNS, one can look up what services are available for a specific domain name in a decentralized way with distributed management of the different levels in the lookup process.”

3GPP (GPRS) networks have already deployed DNS servers for internal and proxy use. The same DNS servers can be easily configured to respond to reverse DNS lookup messages with E.164 numbers. This solution would also work in case of roaming as the DNS servers can communicate to each other though proxy DNS concept. In addition, the DNS server can be configured with Capability Information of the SGSN, which can be retrieved in the same query.
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