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Cause value for service handover

1 Introduction

When a handover for service reasons (Service Handover) is performed from UMTS to GSM, there is no possibility for the target system to distinguish between “emergency” handovers (e.g. lack of coverage, etc.) and Service Handovers.

The main difference between these handovers is related to their actual necessity in order to avoid a call drop. Indeed, the rejection of a service handover does not lead to a call drop: the call will continue in the original system. On the contrary, a handover required for emergency, lack of coverage or overload would lead to a call drop if rejected by the target system.

Therefore, there is a need for the target system to be able to reserve some radio capacity for these “emergency” handovers (e.g. lack of coverage, etc.), while rejecting service handovers above a certain GSM cell load threshold.  Otherwise, Service Handovers to a target system (e.g. GSM) may unecessarily use the radio resources dedicated to handovers, leading to rejections of “emergency” handovers. These rejections could occur even if there are enough resources in the initiating UMTS system.
2 Discussion

2.1 Relocation Required message from UTRAN to CN

This section shows that there is no indication from the UTRAN to the GSM BSS, at least in the Relocation Required message, indicating that the handover is performed for service reasons.

Relocation Required message contains following information extracted from TS 25.413 [1]. In the case of UMTS to GSM handover, “Source RNC To Target RNC Transparent Container” is not used; only  “Old BSS To New BSS Information” IE, defined in TS 08.08, and the "cause" value could indicate whether the handover is for service reasons or not. 

------------------------------------------Extract from TS 25.413------------------------------------------
9.1.9
RELOCATION REQUIRED

This message is sent by the source RNC to inform the CN that a relocation is to be performed.

Direction: RNC ( CN.

Signalling bearer mode: Connection oriented.

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Type
M

9.2.1.1

YES
reject

Relocation Type
M

9.2.1.23

YES
reject

Cause
M

9.2.1.4

YES
ignore

Source ID
M

9.2.1.24

YES
ignore

Target ID
M

9.2.1.25

YES
reject

MS Classmark 2
C – ifGSMtarget

9.2.1.26
As defined in [10].
YES
reject

MS Classmark 3
C – ifGSMtarget

9.2.1.27
As defined in [10].
YES
ignore

Source RNC To Target RNC Transparent Container
C – ifUMTStarget

9.2.1.28

YES
reject

Old BSS To New BSS Information
O

9.2.1.29
Coded as the Old BSS to New BSS information elements 

field of the Old BSS to New BSS Information IE defined in  [11]. Can optionally be used if GSM target  but not used for UMTS target.
YES
ignore

Condition
Explanation

ifGSMtarget
This IE shall be present if the Target ID IE contains a CGI IE.

ifUMTStarget
This IE shall be present if the Target ID IE contains a Target RNC-ID IE.

------------------------------------------End of extract------------------------------------------
Cause values  specified in TS 25.413 [1] are the following ones:

RAB pre-empted(1),Trelocoverall Expiry(2),Trelocprep Expiry(3),Treloccomplete Expiry(4), Tqueing Expiry(5), Relocation Triggered(6),Unable to Establish During Relocation(8),Unknown Target RNC(9),Relocation Cancelled(10),Successful Relocation(11),Requested Ciphering and/or Integrity Protection Algorithms not Supported(12),Conflict with already existing Integrity protection and/or Ciphering information (13),Failure in the Radio Interface Procedure(14),Release due to UTRAN Generated Reason(15),User Inactivity(16),Time Critical Relocation(17),Requested Traffic Class not Available(18), Invalid RAB Parameters Value(19),Requested Maximum Bit Rate not Available(20),Requested Maximum Bit Rate for DL not Available(33),Requested Maximum Bit Rate for UL not Available(34),Requested Guaranteed Bit Rate not Available(21),Requested Guaranteed Bit Rate for DL not Available(35),Requested Guaranteed Bit Rate for UL not Available(36),Requested Transfer Delay not Achievable(22),Invalid RAB Parameters Combination(23), Condition Violation for SDU Parameters(24), Condition Violation for Traffic Handling Priority(25), Condition Violation for Guaranteed Bit Rate(26), User Plane Versions not Supported(27), Iu UP Failure(28),TRELOCalloc Expiry (7),Relocation Failure in Target CN/RNC or Target System (29),Invalid RAB ID(30),No remaining RAB(31),Interaction with other procedure(32),Repeated Integrity Checking Failure(37),Requested Request Type not supported(38),Request superseded(39),Release due to UE generated signalling connection release(40), Resource Optimisation Relocation(41),Requested Information Not Available(42),Relocation desirable for radio reasons (43),Relocation not supported in Target RNC or Target system(44), Directed Retry (45),Radio Connection With UE Lost(46).

None of them indicate that the handover is performed for service reasons.
"Old BSS to New BSS Information" IE is detailed below:

------------------------------------------Extract from TS 25.413------------------------------------------
9.2.1.29
Old BSS to New BSS Information

The coding of this element is described in [11].

IE/Group Name
Presence
Range
IE type and reference
Semantics description

Old BSS To New BSS Information
M

OCTET STRING
Coded as the Old BSS to New BSS information elements field of the Old BSS to New BSS Information IE defined in [11].

------------------------------------------End of extract------------------------------------------
------------------------------------------ Extract from TS 08.08 [2]------------------------------------------
3.2.2.58
Old BSS to New BSS information

This information element is defined as a general container for passing Field Elements transparently between BSSs via the MSC.

These Field Elements are passed in the "Old BSS to New BSS information elements" octets field. The error handling performed by the receiving entity for the "Old BSS to New BSS information elements" field is that specified in sub-clause 3.1.19.7.

8
7
6
5
4
3
2
1


Element identifier
octet 1

Length
octet 2

Old BSS to New BSS information elements
octet 3-n

The length indicator (octet 2) is a binary number indicating the absolute length of the contents after the length indicator octet and may be set to zero.

The Old BSS to New BSS information elements field is made up of 0 or more Field Elements listed in the table shown below.

Field elements may occur in any order in the Old BSS to New BSS information elements field.

The construction of the Field Elements allows the receiver to ignore unknown Field Elements.

Due to backward compatibility issues Field Elements in the "Old BSS to New BSS information" may duplicate Information Elements in the HANDOVER REQUEST, when this occurs and the new BSS detects an inconsistency between this information then the information contained in the "Old BSS to New BSS information" shall take precedence as long as the coding is understood by the new BSS.

Reception of an erroneous "Old BSS to New BSS information" shall not cause a rejection of the HANDOVER REQUEST message; the "Old BSS to New BSS information" information element shall be discarded and the handover resource allocation procedure shall continue.

FIELD ELEMENT
REFERENCE
LEN

Extra information
3.2.3.1
3

Current Channel Type 2
3.2.3.2
4

Target cell radio information
3.2.3.3
3

GPRS Suspend information
3.2.3.4
19

MultiRate configuration information
3.2.3.5
3-8

Dual Transfer Mode information
3.2.3.6
3

Inter RAT Handover Info
3.2.3.7
3-n

cdma2000 Capability Information
3.2.3.8
n

------------------------------------------End of extract------------------------------------------
But in none of these fields, there is an information indicating that the “required handover” to GSM is required for service reasons.
2.2 Handover Request message from CN to GSM BSS

In the same manner as for Relocation Required message, there is no information in the TS 08.08 Handover Request message to BSS indicating that the handover is being performed for service reasons.

Indeed, the field “Service Handover” defined in 3.2.2.75 is not for that purpose: it is used to forward the Service Handover IE information that has been sent in the Assignment Request of a source BSS to a target BSS; it indicates the target BSS that this call “should be handed over to UMTS”, “should not be handed over to UMTS”, or “shall not be handed over to UMTS”. This is an order for subsequent handovers, not an indication of on-going handovers.

The "cause" values defined in TS 08.08 are shown in the TS 08.08 extract below, but none of them is appropriate to unambiguously indicate the “service handover” reason:

------------------------------------------ Extract from TS 08.08 [2]------------------------------------------
3.2.2.5
Cause

The cause element is used to indicate the reason for a particular event to have occurred and is coded as shown below.

The cause value is a single octet element if the extension bit (bit 8) is set to 0. If it is set to 1 then the cause value is a 2 octet field. If the value of the first octet of the cause field is 1XXX 0000 then the second octet is reserved for national applications, (XXX will still indicate the class).

8
7
6
5
4
3
2
1


Element identifier
octet 1

Length
octet 2

0/1 ext
Cause Value
octet 3


(octet 4)

The length indicator is a binary representation of the length of the following element.

Cause Value:

Class (000) :
Normal event

Class (001) :
Normal event

Class (010) :
Resource unavailable

Class (011) :
Service or option not available

Class (100) :
Service or option not implemented

Class (101) :
invalid message (eg parameter out of range)

Class (110) :
protocol error

Class (111) :
interworking

In the following table, "reserved for international use" means that this codepoint should not be used until a meaning has been assigned to it following the process of international standardisation. "Reserved for national use" indicates codepoints that may be used by operators without the need for international standardisation.

Cause value
Cause


Class
Value
Number


7
6
5
4
3
2
1



0
0
0
0
0
0
0

Radio interface message failure

0
0
0
0
0
0
1

Radio interface failure

0
0
0
0
0
1
0

Uplink quality

0
0
0
0
0
1
1

Uplink strength

0
0
0
0
1
0
0

Downlink quality

0
0
0
0
1
0
1

Downlink strength

0
0
0
0
1
1
0

Distance

0
0
0
0
1
1
1

O and M intervention

0
0
0
1
0
0
0

Response to MSC invocation

0
0
0
1
0
0
1

Call control

0
0
0
1
0
1
0

Radio interface failure, reversion to old channel

0
0
0
1
0
1
1

Handover successful

0
0
0
1
1
0
0

Better Cell

0
0
0
1
1
0
1

Directed Retry

0
0
0
1
1
1
0

Joined group call channel

0
0
0
1
1
1
1

Traffic

0
0
1
0
0
0
0

}



to




} Reserved for international use

0
0
1
0
1
1
1

}

0
0
1
1
0
0
0

}



to




} Reserved for national use

0
0
1
1
1
1
1

}

0
1
0
0
0
0
0

Equipment failure

0
1
0
0
0
0
1

No radio resource available

0
1
0
0
0
1
0

Requested terrestrial resource unavailable

0
1
0
0
0
1
1

CCCH overload

0
1
0
0
1
0
0

Processor overload

0
1
0
0
1
0
1

BSS not equipped

0
1
0
0
1
1
0

MS not equipped

0
1
0
0
1
1
1

Invalid cell

0
1
0
1
0
0
0

Traffic Load

0
1
0
1
0
0
1

Preemption

0
1
0
1
0
1
0

}



to




} Reserved for national use

0
1
0
1
1
1
1

}

0
1
1
0
0
0
0

Requested transcoding/rate adaption unavailable

0
1
1
0
0
0
1

Circuit pool mismatch

0
1
1
0
0
1
0

Switch circuit pool

0
1
1
0
0
1
1

Requested speech version unavailable

0
1
1
0
1
0
0

LSA not allowed

0
1
1
0
1
0
1

}



to




} Reserved for international use

0
1
1
1
1
1
1

}

1
0
0
0
0
0
0

Ciphering algorithm not supported

1
0
0
0
0
0
1

}



to




} Reserved for international use

1
0
0
0
1
1
1

}

1
0
0
0
1
1
1

}



to




} Reserved for national use

1
0
0
1
1
1
1

}

1
0
1
0
0
0
0

Terrestrial circuit already allocated

1
0
1
0
0
0
1

Invalid message contents

1
0
1
0
0
1
0

Information element or field missing

1
0
1
0
0
1
1

Incorrect value

1
0
1
0
1
0
0

Unknown Message type

1
0
1
0
1
0
1

Unknown Information Element

1
0
1
0
1
1
0

}



to




} Reserved for international use

1
0
1
0
1
1
1

}

1
0
1
1
0
0
0

}



to




} Reserved for national use

1
0
1
1
1
1
1

}

1
1
0
0
0
0
0

Protocol Error between BSS and MSC

1
1
0
0
0
0
1

VGCS/VBS call non existent

1
1
0
0
0
1
0

}



to




} Reserved for international use

1
1
0
0
1
1
1

}

1
1
0
1
0
0
0

}



to




} Reserved for national use

1
1
0
1
1
1
1

}

1
1
1
0
0
0
0

}



to




} Reserved for international use

1
1
1
0
1
1
1

}

1
1
1
1
0
0
0

}



to




} Reserved for national use

1
1
1
1
1
1
1

}

------------------------------------------End of extract------------------------------------------
3 Proposal

It is proposed to agree on the principle to add a new cause value “service handover” in the cause element in TS 08.08 [2]/ TS 48.008 [3].

A similar contribution has been submitted to RAN WG3 where a new cause value is proposed to be added in TS 25.413 [1]. 

The release in which this modification is required is to be discussed: theoretically, the need is from R99 since Service Handover feature is defined in that release and will not work properly as it leads to rejections of “emergency” handovers (e.g. lack of coverage, etc.) and drop of calls even if there are enough resources in UMTS system. But as R99 and R4 are deeply frozen, it is proposed to introduce these changes only from R5.
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