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GAN-Iu: CS/PS Handover from UTRAN to GAN-Iu mode
1
Introduction

This document discusses the need to enhance the current GAN-Iu Stage-2 draft proposal in relation to selection of the GANC (or GAN cell) identifiers for GAN Iu mode in order to enhance CS and PS HO from UMTS to GAN Iu mode. The new GAN-Iu Stage-2 architecture and high level procedures and principles will be standardized for 3GPP Release-8, and will contain both GAN A/Gb and GAN Iu operation modes and will be defined in the new 3GPP TS 43.319.
This document is using the information included in the “Draft TS43319-11-2-07.doc” as the baseline (that document was submitted on the “3GPP_TSG_GERAN_WG2” mailing list on Friday 2007-11-02 23:34 CET+1) and referring to that document as the GAN-Iu Stage-2 draft proposal.
2
The principles proposed in the GAN-Iu Stage-2 draft proposal 
The current GAN-Iu Stage-2 draft proposal defines the following in relation to the GANC cell identifiers. If the GANC selects the GAN Iu mode of operation, the GA-RC REGISTER ACCEPT message will contain in the GAN Cell Description IE the UARFCN and PSC (primary scrambling code) configured for the GANC (or GAN cell). The following shows how this is defined in step 7 in section 8.4.1.6.1 in the GAN-Iu Stage-2 draft proposal:
· Cell description of the GAN cell:

· If A/Gb mode GAN selected: The BCCH ARFCN, PLMN colour code, and base-station colour code corresponding to the GAN cell.

· If Iu mode GAN selected: The UTRA ARFCN (UARFCN) and Primary Scrambling Code (PSC) corresponding to the GAN cell.

This seems to make sense. The MS/UE will use the received GANC cell identifiers for example in measurement reporting towards the current serving UTRAN or GERAN cell. The principle in the UTRAN serving cell case is that the GANC (or GAN cell) has been configured for measurements in the UE as either an intra-frequency neighboring cell or as an inter-frequency neighboring cell. In addition, the Annex B.2 in the same GAN-Iu Stage-2 draft proposal states the following in relation to how the above mentioned UARFCN and PSC could be selected in relation to Handover into GAN Iu mode:
B.2
Iu mode GAN UARFCN/PSC for handover-to-GAN

Selection of the UTRA Absolute RF Channel Number (UARFCN) and Primary Scrambling Code (PSC) may use the following guidelines:

1.
The GAN UARFCN may be allocated from the operator's existing UARFCN pool.

2.
The GAN UARFCN may be desired to be the same as the macro network UARFCN value, to avoid the need to require the MS to do inter-frequency measurements for relocation purposes (e.g., requiring that the MS operate in compressed mode).

3.
The GAN PSC may be desired to be the same unique number across the whole operator network to minimize the RNS configuration effort.
Even this seems to make sense and we agree to the principle that it would be preferred that the GANC UARFCN is the same as the macro network UARFCN value to avoid the need to require having the GANC (or GAN cell) configured as an inter-frequency neighboring cell and to so avoid also unnecessary usage of compressed mode. 
3
Possible problem with the proposed principles 

We feel that one issue related to this needs extra investigation as there is one possible problem in relation to this. The above text in Annex B.2 seems to imply that there is only a single macro UARFCN in the operators network as it states: “be the same as the macro network UARFCN value”. This is not necessarily the case and UTRAN/WCDMA/UMTS networks tend to be able to support more than a single frequency. 
We feel that the above should be changed to: 
2 The GAN UARFCN is desired to be the same as the macro network UARFCN value of the current serving UTRAN cell for the MS, to avoid the need to require the MS to do inter-frequency measurements for relocation purposes (e.g., requiring that the MS operate in compressed mode).

How could this be achieved then? The main problem seems to be that the GANC doesn’t necessarily hold the needed information to be able to know the UARFCN of the current serving UTRAN cell. The MS reports the 3G Cell identity in the case the current serving cell is an UTRAN cell. So one possible, but not necessarily the most optimal way, would be to configure the GANC (or a database that the GANC has access to) with all the UTRAN cells (identified by the 3G cell Identity) and then list all the UARFCN values for each of these UTRAN cells. This is not necessarily without problems as an UTRAN/WCDMA/UMTS network may easily contain numerous cells that rely on common GANC for GAN service. Also, one of the main design principles for GAN has been, at least so far, to aim for a “plug-and-play” type of operation and to avoid as much as possible for example neighbouring cell definitions in the GANC.
4
One proposed solution to the above problem
We would like to propose that the MS also reports the UARFCN of the current serving cell (in the case the serving cell is an UTRAN cell) to the GANC as part of the GAN registration attempt i.e. in the GA-RC REGISTER REQUEST message. This means that the GANC could easily, without a lot of configuration of all UTRAN cells in all the supported UTRAN/WCDMA/UMTS networks, ensure that the UARFCN and PSC are selected in an optimal way so that the principles described in Annex B.2 can really be achieved.
In other words, the GANC will not necessarily really care about the UARFCN of the actual serving UTRAN cell but will simply accept whatever the MS says it is at GAN registration time so that CS/PS Handover to GAN Iu mode can be treated as an intra-frequency case when the MS eventually triggers CS/PS handover to GAN Iu mode in the UTRAN cell. 
In the simplest case, as is also described in the bullet 3 of Annex B.2, a single GAN PSC can be used to identify each GANC in the network. In this case, each GANC needs to be only configured with a single PSC. The GANC would receive the UARFCN information from the MS in the GA-RC REGISTER REQUEST message and could return the same value back to the MS in the GA-RC REGISTER ACCEPT message (i.e. it may not be the actual UARFCN that has been configured for that GANC). This could of course be controlled by operator policies in the GANC and not allowed in all areas of the network. 
These proposals could be included in the draft proposal to the TS 43.319 as following:
First modified section
8.4.1.6
Registration procedure

8.4.1.6.1
Normal case

Following the Discovery procedure the MS establishes a secure tunnel with the secure gateway of the Default GANC, provided by the Provisioning GANC in the Discovery procedure, and attempts to register with the Default GANC. The Default GANC may become the Serving GANC for that connection by accepting the registration, or the Default GANC may redirect a MS performing registration to a different Serving GANC.

GANC redirection may be based on information provided by the MS during the Registration procedure, operator chosen policy or network load balancing.

The GAN Registration procedure serves the following functions:

· Ensures the MS is registered to the appropriate GANC entity i.e. with use of the redirection process;

· Informs the GANC that the MS is now connected through a generic IP access network and is available at a particular IP address. The GANC maintains the registration context for the purposes of (for example) mobile-terminated calling; 

· Provides the MS with the operating parameters associated with the GAN service, including the GAN mode to use for the session, either A/Gb or Iu. The "System Information" message content that is applicable to the GAN cell is delivered to the MS during the GAN registration process. This enables the MS to switch to GAN mode, and following the Registration procedure trigger NAS procedures with the core network (such as Location/Routing Area Update, mobile originated calls, mobile terminated calls, etc.); and

· Enables the MS to request which GAN services are required.
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NOTE:
The GA-RC REGISTER REDIRECT message may contain: a single Serving SEGW and GANC address or a list of PLMN identities and associated Serving SEGW and GANC addresses; and an Indication of whether GANC address(es) can be stored in the MS for future use.

Figure 11: Registration procedure

1.
If the MS was provided the FQDN of the Default or Serving SEGW, the MS shall perform a DNS query (via the generic IP access network interface) to resolve the FQDN to an IP address. If the MS has a provisioned IP address for the SEGW, the DNS step is omitted.

2.
The DNS Server returns a response.

3.
The MS shall then set up a secure IPsec tunnel to the SEGW. This step may be omitted if an IPsec tunnel is being reused from an earlier Discovery or Registration.

4.
If the MS was provided the FQDN of the Default or Serving GANC, the MS shall then perform a DNS query (via the secure tunnel) to resolve the FQDN to an IP address. If the MS has an IP address for the GANC, the DNS step is omitted.

5.
The DNS Server returns a response.

6.
The MS then sets up a TCP connection to a TCP port on the GANC. The TCP port can either be a well-known port or one that has been earlier received from the network during Discovery or Registration. The MS shall attempt to register on the GANC by transmitting the GA-RC REGISTER REQUEST. The message includes:

-
Cell Info: Either current camping GERAN/UTRAN cell ID, or last LAI where the MS successfully registered, along with an indicator stating which one it is. In addition, the MS includes the UARFCN of the current serving cell (if that cell is an UTRAN cell).
-
Generic IP access network attachment point information: AP-ID, as defined in annex C.

-
MS Identity: IMSI.

-
MS Capability Information.

-
GAN Services Required

-
GAN Classmark: Including GAN Mode Support information indicating A/Gb mode supported, Iu mode supported or both modes supported.
7.
If the GANC accepts the registration attempt it shall respond with a GA-RC REGISTER ACCEPT. The message contains:

-
GAN specific system information (e.g.):

· GAN Mode Indicator: A/Gb mode GAN or Iu mode GAN.

· Cell description of the GAN cell:

· If A/Gb mode GAN selected: The BCCH ARFCN, PLMN colour code, and base-station colour code corresponding to the GAN cell.

· If Iu mode GAN selected: The UTRA ARFCN (UARFCN) and Primary Scrambling Code (PSC) corresponding to the GAN cell.

· Location-area identification comprising the mobile country code, mobile network code, and location area code corresponding to the GANC cell.

· Cell identity identifying the cell within the location area corresponding to the GAN cell.

· Applicable system timer values (e.g., for the application-level keep-alive message transmission interval, see clause 8.4.4).

-
GAN Capability Information.


In this case the TCP connection and the secure IPsec tunnel are not released and are maintained as long as the MS is registered to this GANC.

8.
Alternatively, the GANC may reject the request. In this case, it shall respond with a GA-RC REGISTER REJECT indicating the reject cause. The TCP connection and the secure IPsec tunnel are released and the MS shall act as defined in clause 8.4.1.3.2.

9.
Alternatively, if the GANC wishes to redirect the MS to (another) Serving GANC, it shall respond with a GA-RC REGISTER REDIRECT providing the FQDN or IP address of the target Serving GANC and the associated SEGW. In this case the TCP connection is released and the secure IPsec tunnel is optionally released depending on if the network indicates that the same IPsec tunnel can be reused for the next registration.

Next modified section
8.4.3
Registration Update

The GA-RC Registration Update procedure allows the MS to update information in the GANC regarding changes to the identity of the overlapping GERAN/UTRAN cell, or to the UARFCN of the serving UTRAN cell or changes to the generic IP access network point of attachment, by sending a GA-RC REGISTER UPDATE UPLINK message to the GANC carrying the updated information. This may result in the MS being redirected to another serving GANC, or being denied service e.g. due to operator policy.

The GAN Registration Update procedure also allows the GANC to update the GAN system information in the MS, if needed, by sending a GA-RC REGISTER UPDATE DOWNLINK message to the MS carrying the updated information.
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Figure 14: Registration Update Uplink

1.
When the MS detects GERAN/UTRAN coverage after reporting no coverage during GAN registration or the UARFCN of the serving UTRAN cell changes, it shall send the GA-RC REGISTER UPDATE UPLINK to the GANC with the updated information. Whenever the generic IP access network point of attachment changes, the MS shall send a GA-RC REGISTER UPDATE UPLINK to the GANC with the updated generic IP access network point of attachment information. If the MS requires to update the GANC with a new list of GAN Services required, then the MS sends GA-RC REGISTER UPDATE UPLINK message to the GANC including the new GAN Services Required list.

2.
The GANC may optionally send the GA-RC REGISTER REDIRECT when it wants to redirect the MS based on updated information.

3.
The GANC may also optionally deregister the MS on receiving an update by sending GA-RC DEREGISTER to the MS.
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Figure 15: Registration Update Downlink

1.
The GANC sends GA-RC REGISTER UPDATE DOWNLINK with the updated system information.
Last modified section
B.2
Iu mode GAN UARFCN/PSC for handover-to-GAN

Selection of the UTRA Absolute RF Channel Number (UARFCN) and Primary Scrambling Code (PSC) may use the following guidelines:

1.
The GAN UARFCN may be allocated from the operator's existing UARFCN pool.
2.
The GAN UARFCN is desired to be the same as the macro network UARFCN value of the current serving UTRAN cell for the MS, to avoid the need to require the MS to do inter-frequency measurements for relocation purposes (e.g., requiring that the MS operate in compressed mode). The GANC may use the UARFCN of the current serving UTRAN cell when deciding which UARFCN to return to the MS.
3.
The GAN PSC may be desired to be the same unique number across the whole operator network to minimize the RNS configuration effort.
End of modifications 
5
Conclusion
This discussion paper has described the need for enhancements in relation to selection of the GANC (or GAN cell) identifiers for GAN Iu mode of operation. It has been also shown how the enhancements could be introduced in the draft proposal of 3GPP TS 43.319. It is proposed that the “CR-type” of content in section 4 of this paper is added to the draft proposal of 3GPP TS 43.319.
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3. GA-RC DEREGISTER
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1. GA-RC REGISTER UPDATE DOWNLINK
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9. GA-RC REGISTER REDIRECT (see note)















GANC











8. GA-RC REGISTER REJECT (Reject Cause)















10. Release of secure tunnel
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4. DNS query(Default or Serving GANC FQDN)
























