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1.  Background

Beijing Meeting

During Beijing meeting, Reference points D' and Gr' were identified for interworking towards pre-release 6 HLR and were included in the interwokring reference model of TS 23.234. 

Bangkok Meeting

In Bangkok (SA2#28), two contributions were presented describing signaling utilizing D’ and Gr’. The discussion that followed indicated that both options had certain advantages and drawbacks and that both require some amount of proprietary work to complete the solution. It was agreed that both options be included as informative text in the Annex. While D’ option was agreed as is the Gr’ needed to include modifications suggested by Nokia, Ericsson and HP. These modifications were made and the revised document was discussed in the offline WLAN session. Nokia and Ericsson still had objection to the proposal. At that point it was decided to continue the discussion on e-mail. 

2.  Description of Proposal

To include Gr’ based signaling in Annex portion of TS as informative text. 

Supporting companies: 

RIM, Mobility Networks, TI, Nortel Networks, HP, Huwawei, AWS, Intel, Cisco

Arguments for this proposal:

Suitability of PS domain data for WLAN

The PS domain subscription data by definition was designed for packet based services. WLAN is packet based access network. Many fields in the PS subscription record can be used for WLAN subscription as well. APN based services could be offered over the WLAN. Moreover, operator can define new APNs for WLAN use.

Reuse of PS domain subscription data

Operator may decide to allow access to subscriber’s existing GPRS APNs from WLAN.

No duplication of database, no synchronization issues

In this scenario, HLR remains single reliable database. Operator uses familiar procedures to provision WLAN subscription. No duplication or synchronization of databases is necessary. The 3G AAA Server does not need to maintain subscription data permanently. 

Operator might be interested in offering single mode service 

Gr’ based signaling will not have any issue in this case.

Home network based authentication and authorization forces consistent user experience

Since the service is defined by the home operator, the user is going to get same connectivity options irrespective device used or location of the place the service availed is availed from.

There is no one size fits all solution anyway

Cisco made a point that pre-release 6 systems can be categorized in three groups

1) Operators with HLRs that require VLRs to be registered

2) Operators requiring simultaneous session support

3) Operators with already deployed subscriber LDAP databases

That means there will be no one-size fits all solution for pre-release 6 interworking. So Gr’ interworking option should be included as a migration step while the standardization work focuses on Release 6.

Any Pre-Release 6 interworking is bound to have limitation

Gr’ based signaling has the limitation of supporting single mode operation only i.e. data service is available either through WLAN or GPRS but not both. 

However, it is important to note limitations are unavoidable in any such interworking since pre-release 6 systems were not designed to handle WLAN access.  As pointed out by AWS, “If Gr’ did not have any such limitation we would not need new Wx reference point for R6”.

D’ based signaling has its own limitations. E.g, there is no guarantee that the D' procedure will work at all, even if the HLR is fully compliant to the 3GPP specifications. The 3GPP specifications do not require HLR to respond to restore data request from unregistered VLRs. Moreover use of D’ requires new permanent database for WLAN subscription data. APN data is not available over D’.

Simultaneous connection can be achieved using Gr’ with proprietary work
Most arguments against this proposal have been based on issue of simultaneous access. 

The fact that 3GPP specifications exist on Super Charger networks (TS23.116) (and implementations exist as well) where cancelLocation is not used and the serving entities are allowed to make copy of subsrciption data for both CS and PS, does tell us that it is possible to support simultaneous sessions using Gr'.
Opposing companies

Nokia, Ericsson, Orange

Arguments against this proposal:

The Gr’ signaling can not support simultaneous connection from GPRS and WLAN since use of updateGprsLocation cancels the previous location and hence the PDP context.

Nokia says that multi-access devices will become available sooner than the Wx based HSS. Therefore they consider simultaneous access very important issue for pre-release 6 HSS as well. They also made a remark that some operators suggest their users to keep GPRS connection always on. In such a case the Gr’ signaling will be restricted to WLAN only devices.

Orange stated that simultaneous access is very important to them. They would like to see only one interworking option using D’.

.
3. Other Points

Use of Gr’ at provisioning time - Nokia proposed use of updateGprsLocation message to populate 3GPP AAA Server with PS domain subscription information at the time of service provisioning using unspecified operation and maintenance procedures. This database in 3GPP AAA server is to be maintained permanently as long subscription exists. This way updateGprsLocation need not be used dynamically while setting up the WLAN connection. However, this necessarily means duplication of database and brings all the issues of database synchronization. No other company supported the proposal.

Nokia agrees to include Gr’ procedures in the annex but requires that the Gr’ authorization is marked as deprecated.

Ericsson proposed to move all pre-release 6 text in the Annex.

Nortel had questions on the procedures followed at Bangkok meeting. Since in the official WLAN session, it was agreed to include both D’ and Gr’ based signaling in the annex. Only modifications suggested to Gr’ were to be incorporated. But in the unofficial session seemed to have overridden this decision. Nortel questioned if that were right working procedure.

Device issue - RIM pointed out that simultaneous access is necessarily a device issue. Based on recent discussions in SA1, it seems device issues are out of scope of 3GPP. However, Nokia responded saying that as per SA1 TR 22.934, simultaneous access was still a requirement. SA1 chairman had stated in the e-mail discussion that TR can contain non-3GPP requirements but the TS must not any non-3GPP requirements. So it is not clear the requirement stated in the TR is still applicable to SA2 work.

4. Comments received after closure of e-mail discussion

NEC had a question whether Wx reference point could be used for pre-release 6 UE and if so, it should be included as one of the options for backward compatibility. This appears to be irrelevant because the backward compatibility issue under discussion is between 3GPP AAA Server and HLR.

Orange commented that Supercharger function mentioned in the discussion (in order to achieve simultaneous connections while using Gr’) is an optional feature and therefore should be considered as a drawback. However, since complete solutions are not being specified for either D’ or Gr’, it is not clear why this should be considered a drawback. Moreover, it has already been agreed that both options require some additional or proprietary work to effect a complete solution.

Lucent pointed out that if simultaneous access is not a requirement in any SA1 TS then it can not be a requirement in SA2 TS. 

This was confirmed by SA1 chair Kevin Holley. Andre Jarvis and Adrian also echoed the same viewpoint.

Lucent further clarified that simultaneous access is not requirement in SA 1 TR. Rather the TR only says "The standards shall not preclude the simultaneous use of both WLAN and 3GPP radio access technologies."

5. Conclusion

Several companies (including operators and vendors) see value in Gr’ based signaling. Since Gr’ reference point itself is optional and the proposal is to include this as informative text there is no reason not to include it. The operators and vendors don’t have to do any thing if they don’t want to use this option. Since consensus was not reached further discussion is required in San Francisco.

