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1 Introduction

In LS N1-99XXX(S2-99796) on Location Area concept from S2 (annex 1), requirement of old area identity in combined routing area update is pointed out based on UMTS area concept, and there is  an issue should be solved in UMTS to GSM roaming case. This contribution considers the issue and propose the answer to S2. 

2 Discussion 
In the LS, there are two UMTS to GSM roaming cases with Gs interface: 

Gs case 1: GPRS combined RAU procedure is not modified. 
Gs case 2: GPRS combined RAU is modified in such a way that it can carry both URAC and ULAC.
We will see the possibility of Gs case 1. Gs case 1 without additional requirements is more desirable than Gs case 2 because there is no impact to GSM or no limitation to UMTS.

Considering Gs case 1, additional requirements come from old LAI(ULAC) transfer to GSM VLR. Requirement of old LAI in the LS is as following:

When the UE roams between UMTS and GSM, the new CN domain should be able to resolve the signaling address of the old CN domain from the old area identity (either old LAI or RAI) in order to retrieve IMSI and other data from the old CN domain. Also the area identity is used together with TMSI to identify IMSI in the old CN domain.
First, we can realize that old LAI is not needed to retrieve IMSI because SGSN can do that with old RAI and P-TMSI. 

Then, we will see whether any requirements to retrieve any other data from the old CN domain exist.

Considering data from the old CN domain, authentication information is coming up. In GSM 03.20v7.0.0 chapter 2.3.9, there is the following description:

For combined RAU procedure, the authentication is performed by the SGSN. The MSC/VLR relies on the SGSN authentication. This authentication procedure generates no ciphering key for circuit switched ciphering.
The ciphering key for circuit switched operation is allocated through an authentication by MSC/VLR when the circuit switched service is requested. Also, the MSC/VLR may use the old ciphering key if existing.
This means that new VLR doesn’t necessarily require any authentication information in old VLR. Now we have two options in UMTS to GSM roaming case:

· new VLR never use information in old VLR, then UE and GSM SGSN doesn’t have to send ULAC ( there is no impact to GSM. )

· New VLR uses information in old VLR, then UE and GSN SGSN have to send ULAC by some means (There are some impact to GSM or limitation of UMTS area spanning.)  

If we want to select the second option indeed, new VLR should be informed of TMSI in order to use MAP_SEND_IDENTIFICATION service. Neither ROUTING AREA UPDATE REQUEST message in 04.08 nor BSSAP+-LOCATION-UPDATE-REQUEST message in 09.18 have TMSI IE, so some modifications to GSM TS will be required. Especially considering the roaming case from UMTS to GSM, authentication information from UMTS may not be able to use in GSM in strait forward manner. Some conversion function will be required in UMTS VLR and HLR. 

3 Conclusion
As conclusion, in order to decide which case is desirable, more information on requirements for authentication information transfer is needed. We should take account of S3 and N2’s opinion also.

4 Proposal

It is proposed that send answer of the LS which include section 2 and 3 in this contribution to S2 and S3, N2. Proposed answer is attached as annex 2.
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TSG S2 would like to inform N1 and TSG CN about the decision made on location area concept. The following working assumption is adopted as described in the section 4.3.2.1.4 of 23.121 [1]: 

4.3.2.1.4  Relationship between the different areas

The following area relations exist: 

1) There may not be any relation between URA and LA respectively between URA and RA. The URA concept is defined in TS 25.331. 

2) One RA consists of a number of cells belonging to RNC:s that are connected to the same CN node.

3) One LA consists of a number of cells belonging to RNC:s that are connected to the same CN node.

4) One RA is handled by only one CN serving node, i.e. one UMSC or one 3G_SGSN. 

5) One LA is handled by only one CN serving node, i.e. one UMSC or one 3G_MSC/VLR.

6) There may not be any relation between LA and RA, i.e. the following relations between LA and RA are possible: 
- RA and LA is equal
- one RA is a subset of one, and only one, LA, meaning that a RA do not span more than one LA
- one LA is a subset of one, and only one, RA, meaning that a LA do not span more than one RA
- independent LA and RA structure 

In case of a LA and a RA consisting of both UMTS cells and GSM cells, then the GSM defined relations will apply
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Figure 13: Relationship between different areas. The totally independent LA and RA structure is not described in this figure.

The requirement of independent RA and LA can not be applied directly at least when the roaming from UMTS to GSM is considered. if the GPRS combined RAU procedure is not modified, Some additional requirements are needed as is described below. 

Roaming between GSM and UMTS

When the UE roams between UMTS and GSM, the new CN domain should be able resolve the signaling address of the old CN domain from the old area identity (either old LAI or RAI) in order to retrieve IMSI and other data from the old CN domain. Also the area identity is used together with TMSI to identify IMSI in the old CN domain.

In order to satisfy the requirement of the independent RA and LA and to have backward compatibility to GSM it has been identified that the formats of LAI and RAI could be done in the following way:

RAI=MCC MNC URAC

LAI=MCC MNC ULAC 

URAC = UMTS Routing Area Code (3 octets), GSM RAC = GRAC, ULAC = UMTS LAC (2 octets), GSM LAC= GLAC, MCC = Mobile Country Code and MNC = Mobile Network Code

1 Roaming from UMTS -> GSM

In UMTS, the UE is registered to CS only (ULAC) stored in the USIM). The UE roams to GSM and performs LAU, which contains the same ULAC.

In UMTS, the UE is registered to PS only (URAC). The UE roams to GSM and performs RAU, which contains only the URAC. 

In UMTS, the UE is registered to both CS and PS (ULAC and URAC). When the UE roams to GSM several cases should be considered:

· Gs case 1: GPRS combined RAU procedure is not modified. The combined RAU in GSM may carry only 3 octets of the location information. However, in UMTS the length of the location information is 5 octets (ULAC+URAC). In order that the 3 octets (GLAC +GRAC) of GSM may be used to address the UMTS CN domains some additional requirements are obviously needed. The additional requirements also depend on what type of location information is included into the GPRS combined RAU. As an example the case in which URAC is always included into GPRS combined RAU. Now the additional requirements are: RA in UMTS can not span over MSC/VLR area, CS-TMSI allocation can only be MSC/VLR specific and GSM MSC/VLR must be able to resolve the UMTS MSC/VLR either from ULAC or from the 2 octets of the URAC. Other alternative to perform GPRS combined RAU is to include ULAC plus 1 octet from URAC. 

· Gs case 2: GPRS combined RAU is modified in such a way that it can carry both URAC and ULAC. A new optional information element (IE) introduced would carry the additional location information, i.e. old LAC, that is needed to resolve the old MSC/VLR when the UE roams from UMTS to GSM. The new IE would not necessarily mandate operators running both UTMS and GSM/GPRS networks to upgrade their GPRS SGSNs to support the IE in order to allow proper roaming between the systems, because GPRS SGSN should be able to cope with the unknown non-imperative IEs (cf. 04.08 [4] and the chapter 8.6).

· No Gs case: Separate RAU and LAU messages are sent in GSM by the UE. RAU contains URAC and LAU contains ULAC.

There are some difficulties in case the UE is roaming from UMTS to GSM and it is attached to both CS and PS services. However, there are two possible ways to handle this (described above in Gs case 1 and 2).

S2 would like to get the opinion of N1 and TSG CN on a preferred solution to satisfy the requirement of independent RA and LA. 
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TSG N1 thanks S2 for LS (S2-99796) related to Location Area concept. N1 studied this issue, then concluded that N1 would like to ask S2, S3, N2 to provide more information on requirements. The discussion is following:

In the LS, there are two UMTS to GSM roaming cases with Gs interface: 

Gs case 1: GPRS combined RAU procedure is not modified. 
Gs case 2: GPRS combined RAU is modified in such a way that it can carry both URAC and ULAC.
We will see the possibility of Gs case 1. Gs case 1 without additional requirements is more desirable than Gs case 2 because there is no impact to GSM or no limitation to UMTS.

Considering Gs case 1, additional requirements come from old LAI(ULAC) transfer to GSM VLR. Requirement of old LAI in the LS is as following:

When the UE roams between UMTS and GSM, the new CN domain should be able to resolve the signaling address of the old CN domain from the old area identity (either old LAI or RAI) in order to retrieve IMSI and other data from the old CN domain. Also the area identity is used together with TMSI to identify IMSI in the old CN domain.
First, we can realize that old LAI is not needed to retrieve IMSI because SGSN can do that with old RAI and P-TMSI. 

Then, we will see whether any requirements to retrieve any other data from the old CN domain exist.

Considering data from the old CN domain, authentication information is coming up. In GSM 03.20v7.0.0 chapter 2.3.9, there is the following description:

For combined RAU procedure, the authentication is performed by the SGSN. The MSC/VLR relies on the SGSN authentication. This authentication procedure generates no ciphering key for circuit switched ciphering.
The ciphering key for circuit switched operation is allocated through an authentication by MSC/VLR when the circuit switched service is requested. Also, the MSC/VLR may use the old ciphering key if existing.
This means that new VLR doesn’t necessarily require any authentication information in old VLR. Now we have two options in UMTS to GSM roaming case:

· new VLR never use information in old VLR, then UE and GSM SGSN doesn’t have to send ULAC ( there is no impact to GSM. )

· New VLR uses information in old VLR, then UE and GSN SGSN have to send ULAC by some means (There are some impact to GSM or limitation of UMTS area spanning.)  

If we want to select the second option indeed, new VLR should be informed of TMSI in order to use MAP_SEND_IDENTIFICATION service. Neither ROUTING AREA UPDATE REQUEST message in 04.08 nor BSSAP+-LOCATION-UPDATE-REQUEST message in 09.18 have TMSI IE, so some modifications to GSM TS will be required. Especially considering the roaming case from UMTS to GSM, authentication information from UMTS may not be able to use in GSM in strait forward manner. Some conversion function will be required in UMTS VLR and HLR. 

As conclusion, in order to decide which case is desirable, more information on requirements for authentication information transfer is needed.

N1 would like to ask S2, S3, N2 to provide these information.
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