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1. What is the LMSI?
The LMSI (Local Mobile Station Identity) has been designed in early release of GSM in order to speed up the search for subscriber data in the VLR. The LMSI consists of 4 octets. The LMSI is assigned by the VLR and VLR keeps one to one relationship between LMSI and IMSI (Subscriber data). The LMSI is informed to the HLR in the Update Location request message together with IMSI. Once HLR obtains LMSI, any messages sent from HLR to VLR can have LMSI information so that the VLR can find roaming subscriber data speedily. The LMSI is not used in PS domain. 

The following two key-points are defined in TS 29.002.

· It is an operator option to provide the LMSI from the VLR.

· It is mandatory for the HLR to support the LMSI handling procedures.
2. Discussions

NEC would like to raise the following problem regarding to the LMSI handling.

2.1. Is the support of LMSI in VLR mandatory?

The first bullet point of section 1 does not say that VLR may not support this functionality. However, as explained in section 1, the concept of LMSI is to speed up of the VLR processing. In this point of view, the necessity of LMSI seems depending on the ability of VLR. For example, if a VLR has an ability to find subscriber data from IMSI quickly enough, then that VLR does not need to support this functionality at all. In fact, we can see VLR products that do not support LMSI handling.
2.2. What happens if VLR does not support LMSI handling? (Problem description)

Assuming the VLR does not support LMSI handling, the Update Location request message from that VLR does not have LMSI information.  In case a roamer moves to another VLR, the Cancel Location request message is come to VLR with the following information.

CancelLocationArg ::= [3] SEQUENCE {


identity

Identity,


cancellationType
CancellationType
OPTIONAL,


extensionContainer
ExtensionContainer
OPTIONAL,


...}

Identity ::= CHOICE {


imsi


IMSI,


imsi-WithLMSI
IMSI-WithLMSI}

IMSI-WithLMSI ::= SEQUENCE {


imsi


IMSI,


lmsi


LMSI,


-- a special value 00000000 indicates that the LMSI is not in use


...}

While HLR sets IMSI-WithLMSI (LMSI is set to zeroes.) according to the ASN.1 comments, VLR may not understand the imsi-WithLMSI parameter at all. This might happen since VLR does not support LMSI handling, it is reasonable to design VLR not to read the imsi-WithLMSI parameter at all. 

This situation causes the erroneous operation for Cancel Location service since IMSI cannot be read by VLR from the imsi-WithLMSI parameter. This miss-operation leads the following unwelcome results.

Location update procedures (from old VLR to new VLR)

As describe above, since VLR does not support LMSI handling. VLR may return ‘unexpected data value’ to HLR as the response to the Cancel Location request message. According to the TS23.012 Location Management Procedures, there seems to be two options that HLR can take, the Cancel Location request message could be sent to VLR repeatedly or simply quite this procedure. Even this faulty operation, it seems that location of the roamer can be successfully updated in HLR and new VLR. The only problem seen is that a subscriber data remains in old VLR as a trash.

Subscriber withdrawal (Stand alone Location cancellation procedures)

The same operation as descried above can be taken. However, this miss-operation results more critical problem than the above. Since subscriber data remains in the VLR, a roamer can originate as much as he/she wants for a while.
2.3. How to fix this problem?

Option 1

Since the 29.002 does not indicate that LMSI handling is an optional feature in VLR, VLR must support the LMSI handling. Current standard has NO problem. 

Possibly the following sentence could be added to appropriate sections for clarification.

- It is an operator option to provide the LMSI from the VLR. However, It is mandatory for the VLR to support the LMSI handling procedures.  

Option 2

HLR sets IMSI instead of IMSI-WithLMSI (LMSI is set to zeroes) to the ‘Identity’ parameter in the Cancel Location request message if HLR does not know LMSI information. The value zero of LMSI shall be kept as the reserved value to avoid any miss-operations.

Option 3

The parameter structure of Cancel Location request message shall be changed. The IMSI and LMSI are defined independently as the same way as the other MAP operations do. 

2.4.  Comparison
	
	Advantages
	Disadvantages

	Option 1
	· Very small impact to the specification.
	· Some VLR products have to be fixed.

	Option 2
	· The problem can be solved without any changes in existing VLR products.
	· Impact to the HLR.

· No backward compatibility issues.

	Option 3
	· Clean solution.
	· Not acceptable for old releases since no backward compatibility kept.


Since NEC believes that the red colored item has rather important, the option 2 seems reasonable solution to be taken.

2.5. Which release to be fixed.

NEC understands that this issue exists starting from very early release in GSM. Therefore, all release starting from GSM should be fixed to ensure cross release MAP interpretabilities.

3. Conclusion
As described in section 2, NEC prefers to take the option 2 as the solution of this problem. The target release shall be all GSM and 3GPP releases.

As the conclusion, NEC would like CN4 to endorse this approach.
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