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1 Introduction

Improvement of Radio Resource Management across RNS and RNS/BSS is a Study Item for which RAN3 is the leading working group [1]. This feature is based on making known to a certain BSC/RNC the traffic load on neighbouring cells (i.e. likely handover candidates) parented by a different BSC/RNC.

So far, two sets of solutions have been proposed:

1. Centralised knowledge of external cell traffic load:
a) Common Radio Resource Management (CRRM) servers in the RAN, connected to a new interface to BSCs and RNCs

2. Distributed knowledge of external cell traffic load: cell traffic load measurements exchanged between BSC/RNCs:
b) Exchange the measurements via the Iur-g interface between BSCs or between a BSC and an RNC

c) Convey measurements via the Core Network

d) Send the measurements on a new lightweight interface between BSC and RNC

This paper describes one further solution that uses the existing handover procedure to exchange the cell traffic load measurements.

2 Extension of handover and relocation procedures

2.1 Principles

In addition to the solutions listed above for the exchange of cell traffic load measurements, another possibility is to reuse an existing procedure transferring information between BSCs/RNCs such as the Handover and Relocation procedures. The messages involved in these procedures can be easily extended to include the additional measurements that are required without the additional complexity of new nodes/interfaces and barely increasing interface load in the RAN/CN or processor load on the BSC/RNCs.

This section outlines the changes needed to the A and Iu interfaces to support this alternative solution.
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Figure 1 – Handover and Relocation procedures: successful and unsuccessful cases.
The successful and failure cases on the Handover and Relocation procedures are shown in Figure 1. Cell traffic load information can therefore be added to the following BSSMAP (see [2]) and RANAP (see [3]) messages for the ‘forward direction’:

· Handover Required / Relocation Required and

· Handover Request / Relocation Request

and to the following ones for the ‘backward direction’:

· Handover Request Acknowledgement / Relocation Request Acknowledgement,

· Handover Command / Relocation Command,

· Handover Failure  / Relocation Failure and

· Handover Required Reject / Relocation Preparation Failure.

Note that this information can be defined in the same manner in both directions. 

A draft CR for the standardisation of this solution on the A interface is included in Annex A. An analogous CR for the Iu interface is also needed.

2.2 Use of this information by the BSCs/RNCs

2.2.1 Target BSC/RNC

When the target BSC/RNC receives a Handover Request / Relocation Request message with the cause value set to “reduce load in the serving cell”, the target BSC/RNC compares the amount of free resources in the target cell with the amount of free resources in the serving cell (as indicated in the Cell Traffic Load Measurement IE), and if the target cell has more free capacity, it (typically) accepts the handover/relocation, else it (typically) rejects the handover/relocation.

For all Handover Request / Relocation Request messages (i.e. independently of the cause value), the target BSC/RNC stores the cell traffic load information for a period Tx. Tx is a parameter to help control the attempts by this BSC/RNC to transfer its own (excess) load towards that cell.   

2.2.2 Source BSC/RNC

Irrespective of whether the handover or relocation procedure succeeds or fails, the cell traffic load information is sent from the target BSC/RNC to the serving one: for a time period Tx, this shall be taken into account for all future handovers or relocations from the serving node to the target cell.

2.3 Cell traffic load measurements

The format of the cell traffic load measurements needs to be standardised so that it can be used in a multivendor environment.

2.3.1 Load measurements

The minimum information to be included in the measurements is an indication of the use of the resources in the referred cell.

The simplest indication would be the relative amount of resources used/free. This, amongst other parameters, has been chosen in Release 4 for the common measurements over the Iur interface (see 3GPP TR 25.935 [4]). However, this does not allow a fair comparison due to the different capacity of each cell. The capacity of GERAN TDMA cells depends on the number of transceivers (TRXs). The capacity of UTRAN WCDMA cells also varies depending on the terrain, radio conditions, geographical distribution of the UEs, etc. For instance, a 6 TRX GERAN cell at 67% load should be favoured against a 2 TRX cell at 50% load.

Therefore, Vodafone believe the best measurement to indicate is the absolute amount of free capacity (e.g. in Kbps) in the cell.

Although it may not be essential for Circuit Switched, the mentioned information should probably be separated into free uplink and downlink capacities. If the handover is accepted, the value indicated by the new BSC/RNC shall reflect the cell traffic load after the acceptance of the service.

2.3.2 Specific measurements

Specific measurements, other than the free capacity in the cell, may be reported. Some of them may be RAT specific.

2.4 Other considerations

In addition to the principles of the solution described above, there are other considerations to be taken into account:

a) Unequal cell load information exchange: unlike other proposed solutions for CRRM, the handover/relocation based approach does not report all the cells with the same frequency. Measurements from popular cells (i.e. those cells that are more likely to be handover candidates to/from a certain BSC/RNC) are reported more frequently, hence ensuring a more up to date load information in the BSC/RNC. Therefore, this solution optimises the compromise between the benefits of sharing cell traffic information and the additional signalling caused.
b)  “Sector” load: when several UTRAN cells in different frequencies are collocated and covering the same geographical area, it should be specified that the RNC reports the sum of the free capacity in all those cells. It would be then the task of the RNC to ensure that the load is correctly distributed amongst the cells of the sector.
c) Dynamic C31/C32: cell traffic load information exchanged between BSCs can be used to update the C31/C32 GPRS parameters for cell reselection.
d) Validity of the measurements: as stated above, a timer may be needed (not necessarily in the standards) to govern the validity of the load information of neighbouring cells. The value of the timer is linked to the desired size of the interval of confidence of the cell traffic load Tx time units after the measurement is performed.
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Figure 2 – Dependency of the interval of confidence size of the cell traffic load with the measurement validity timer.
e) Polling mechanism: if the validity timer expires, the BSC/RNC cannot use the last measurement received. An optional mechanism to poll the target BSC/RNC can be specified in order to get new traffic load information for a target cell. Two possible solutions are:
· Mechanism for the exchange of RAN information between BSCs/RNCs: this is currently being standardised by GERAN2 for Network Assisted Cell Change.

· Dummy handover/relocation: the source BSC/RNC may initiate an erroneous handover (i.e. a handover/relocation procedure resulting in a failure) in order to receive the traffic load measurement of the target cell on the Handover/Relocation Failure and Handover/ Relocation Preparation Failure messages.

f) Compression of traffic: it needs to be determined what the measurement should indicate in the case when the data rates of current MSs/UEs can be reduced: e.g. change from full rate to half rate, change of AMR mode, reduction of data rates of applications with background QoS class.
3 Summary

This paper describes the principles of a solution to implement CRRM based on the existing handover and relocation procedures. Information about the traffic load on the source or target cell is added to the messages involved in the handover and relocation, so that the BSC/RNC can use it attempting a handover for ‘balance load’ reasons.

A draft CR to 3GPP TS 48.008 is included for your information. This shows the minor modifications needed at BSSMAP level on the A interface. Similar minor modifications could be applied to RANAP also.

The mechanism proposed in this paper fulfils the requirements for the study items on CRRM, while it keeps the amount of changes to a minimum. No new nodes or interfaces are needed on the RAN, which makes this solution very easy to standardise and to implement. The simplicity of this proposal makes it reasonable to expect that it can be completed in the Release 5 timescales, which may not be the case for the other, more complex solutions.

Vodafone propose that section 2 and 3 of this document be added to section 6 of the draft TR25.881 [1] and considered for standardisation of CRRM for Release 5.
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3.2.1.8
HANDOVER REQUEST

This message is sent from the MSC to the BSS via the relevant SCCP connection to indicate that the MS is to be handed over to that BSS.

INFORMATION ELEMENT
REFERENCE
DIRECTION
TYPE
LEN

Message Type
3.2.2.1 
MSC-BSS 
M
1

Channel Type
3.2.2.11
MSC-BSS 
M
5-10 

Encryption Information
3.2.2.10
MSC-BSS 
M (1)
3-n

Classmark Information 1 
or
Classmark Information 2
3.2.2.30
3.2.2.19
MSC-BSS
 
MSC-BSS
M# 

M (6)
2 

4-5

Cell Identifier (Serving) 
3.2.2.17
MSC-BSS 
M (20)
5-10 

Priority
3.2.2.18
MSC-BSS 
O
3 

Circuit Identity Code 
3.2.2.2 
MSC-BSS 
O (7)
3 

Downlink DTX Flag 
3.2.2.26
MSC-BSS 
O (3) 
2 

Cell Identifier (Target)
3.2.2.17
MSC-BSS 
M (17)
3-10 

Interference Band To Be Used
3.2.2.21
MSC-BSS 
O
2 

Cause 
3.2.2.5 
MSC-BSS 
O (9)
 3-4 

Classmark Information 3 
3.2.2.20
MSC-BSS 
O (4)
 3-14

Current Channel type 1
3.2.2.49
MSC-BSS 
O (8) 
2 

Speech Version (Used) 
3.2.2.51
MSC-BSS 
O (10)
2

Group Call Reference
3.2.2.55
MSC-BSS 
O (5)
 3-8

Talker Flag 
3.2.2.54
MSC-BSS 
O (11)
1

Configuration Evolution Indication
3.2.2.57
MSC-BSS
O (12)
2

Chosen Encryption Algorithm (Serving)
3.2.2.44
MSC-BSS
O (2)
2

Old BSS to New BSS Information
3.2.2.58
MSC-BSS
O(13)
2-n

LSA Information
3.2.2.23
MSC-BSS
O(14)
3+4n

LSA Access Control Suppression
3.2.2.61
MSC-BSS
O (15) 
2

Service Handover
3.2.2.75
MSC-BSS
O
3

IMSI
3.2.2.6
MSC-BSC
O (16)
3-10

Source RNC to target RNC transparent information (UMTS)
3.2.2.76
MSC-BSS
O (18)
n-m

Source RNC to target RNC transparent information (cdma2000)
3.2.2.77
MSC-BSS
O (19)
n-m

Cell Traffic Load Measurement (Serving)
3.2.2.78
MSC-BSS
O
4

1
If the MSC has not sent a CIPHER MODE COMMAND for this RR connection (or has had all such CIPHER MODE COMMAND messages rejected with CIPHER MODE REJECT messages) then the MSC shall indicate that the only "permitted algorithm" is "no encryption".

2
If this information element is included, it shall be equal to the last received "Chosen Encryption Algorithm" information element.

3
This element may be included in the case of a speech TCH, and only in this case. If not included, this has no impact on the DTX function in the BSS.

4
This element is included if the MSC has received such information.

5
This element is included if the MS is in a voice broadcast or voice group call.

6
One of these two elements is sent.

7
This element is included when the channel type Information Element indicates speech or data, and only in those cases. In case of Voice Group Call talker handover, this element may contain the Circuit Identity Code already allocated during the VBS/VGCS assignment procedure, meaning that the already allocated terrestrial resource of the new cell is used.

8
This element is included at least when the message is sent as a reaction to reception of a HANDOVER REQUIRED message containing a "Current channel type 1" information element. In this case it shall be equal to the received element.

9
This information element should always be included. Its cause value should be the same as indicated in the corresponding Handover Required message.

10
This element is included at least when the message is sent as a reaction to reception of a HANDOVER REQUIRED message containing a "Speech version (used)" information element. In this case it shall be equal to the received element.

11
This information element is included for voice group call, when this is included it indicates that the mobile is a talker in the call else the mobile is a listener.

12
The information is indicated by the MSC if known

13
This element is included if and only if the message is sent as a reaction to the reception of a HANDOVER REQUIRED message containing an "old BSS to new BSS information" information element. Its contents shall be equal to the received element.

14 This information element is included when the subscriber has localised service area support.

15
This information element is included if LSA access control function shall be suppressed in the BSS.

16
This information element is included at least when the MS is dual transfer mode capable and the IMSI is available at the MSC.

17
If intersystem handover from GSM to UMTS or to cdma 2000 is performed, this information element indicates the target RNC-ID..

18
This information element shall be included when intersystem handover (UMTS) is performed. This element is included if and only if the message is sent as a reaction to the reception of a HANDOVER REQUIRED message containing an "Source RNC to Target RNC transparent information (UMTS)" IE. Its contents shall be equal to the received element. 

NOTE:
Only provided in the HANDOVER REQUEST message on the MAP-E interface.

19
This information element shall be included when intersystem handover (cdma2000) is performed. This element is included if and only if the message is sent as a reaction to the reception of a HANDOVER REQUIRED message containing an "Source RNC to Target RNC transparent information (cdma2000)" IE. Its contents shall be equal to the received element. Note: Only provided in the HANDOVER REQUEST message on the MAP-E interface.

20
In intersystem handover from UMTS (or cdma2000) to GSM this IE indicates the serving area of the UE.

Typical Cause values are:

uplink quality,
uplink strength,
downlink quality,
downlink strength
distance,
better cell,
response to MSC invocation
O and M intervention,
directed retry,
switch circuit pool,
traffic,
preemption
reduce load in serving cell.

3.2.1.9
HANDOVER REQUIRED

This message is sent from the BSS to the MSC to indicate that for a given MS which already has dedicated radio resource(s) assigned, a handover is required for the reason given by the cause element.

The message is sent via the BSSAP SCCP connection associated with the dedicated resource(s).

INFORMATION ELEMENT
REFERENCE
DIRECTION
TYPE
LEN

Message Type
3.2.2.1 
BSS-MSC 
M
1

Cause 
3.2.2.5 
BSS-MSC 
M
 3-4 

Response Request
3.2.2.28
BSS-MSC 
O
1

Cell Identifier List
(Preferred)
3.2.2.27 
BSS-MSC 
M (4)
2n+3
to
7n+3

Circuit Pool List 
3.2.2.46
BSS-MSC 
O (1)
V

Current Channel Type 1 
3.2.2.49
BSS-MSC 
O (2)
2

Speech Version (Used) 
3.2.2.51
BSS-MSC 
O (3)
2

Queueing Indicator
3.2.2.50
BSS-MSC 
O
2

Old BSS to New BSS Information
3.2.2.58
BSS-MSC
O
2-n

Source RNC to target RNC transparent information (UMTS)
3.2.2.76
BSS-MSC
O (5)
n-m

Source RNC to target RNC transparent information (cdma2000)
3.2.2.77
BSS-MSC
O (6)
n-m

Cell Traffic Load Measurement (Serving)
3.2.2.78
BSS-MSC
O
4

1
Shall be included when cause "switch circuit pool" and the MSC allocates the A interface circuit.

2
This information element should always be included.

3
This information element should always be included when the channel mode is speech, and only in this case.

4
If intersystem handover from GSM to UMTS or to cdma2000 is performed, this information element indicates the target.Only one RNC identity is included for Intersystem Handover to UTRAN or to cdma2000.

5
This information element shall be included when intersystem handover (UMTS) is performed. Source RNC to target RNC information is a general container to carry UTRAN specific information from BSS to RNC.

6
This information element shall be included when intersystem handover (cdma2000) is performed. Source RNC to target RNC information is a general container to carry cdma2000 specific information from BSS to RNC.

Typical Cause values are:


uplink quality,
uplink strength,
downlink quality,
downlink strength,
distance,
better cell,
response to MSC invocation,
O&M intervention,
directed retry,
switch circuit pool,
traffic,
preemption,
reduce load in serving cell
.

3.2.1.10
HANDOVER REQUEST ACKNOWLEDGE

This message is sent from the BSS to the MSC and indicates that the request to support a handover at the target BSS can be supported by the BSS, and also to which radio channel(s) the MS should be directed.

The message is sent via the BSSAP SCCP connection associated with the dedicated resource.

INFORMATION ELEMENT
REFERENCE
DIRECTION
TYPE
LEN

Message Type
3.2.2.1 
BSS-MSC 
M
1

Layer 3 Information 
3.2.2.24
BSS-MSC 
M (1)
11-n 

Chosen Channel
3.2.2.33
BSS-MSC 
O (4) 
2

Chosen Encryption Algorithm 
3.2.2.44
BSS-MSC 
O (5)
2

Circuit Pool
3.2.2.45
BSS-MSC 
O (2)
2

Speech Version (Chosen) 
3.2.2.51
BSS-MSC 
O (6)
2

Circuit Identity Code
3.2.2.2 
BSS-MSC 
O (3)
3

LSA Identifier
3.2.2.15
BSS-MSC
O (7)
5

Cell Traffic Load Measurement (Target)
3.2.2.78
BSS-MSC
O
4

1
This information field carries a radio interface message. In case of Intersystem handover to UMTS the information field contains a HANDOVER TO UTRAN COMMAND message as defined in 3GPP TS 44.018 [32] and 3GPP TS 25.331 [33]. In case of Inter BSC handover a HANDOVER COMMAND as defined in 3GPP TS 44.018 [32]. In case of Intersystem handover to cdma2000 the information field contains the Handover To cdma2000 Command, as defined in 3GPP TS 44.018 [32].

2
Shall be included when several circuit pools are present on the BSS MSC interface and a circuit was allocated by the HANDOVER REQUEST message.

3
The Circuit identity code information element is included mandatorily by the BSS if the BSS allocates the A interface circuits and a circuit is needed.

4
Included at least when the channel rate/type choice was done by the BSS.

5
Included at least when the encryption algorithm has been selected by the BSS.

6
Included at least when the speech version choice was done by the BSS.

7
Shall be included if a potential current LSA in the target cell has been identified (see 3GPP TS 43.073 [40]). Not included means that there is no potential current LSA in the target cell.

3.2.1.11
HANDOVER COMMAND

This message is sent from the MSC to the BSS via the relevant SCCP connection and contains the target channel to which the MS should retune.

INFORMATION ELEMENT
REFERENCE
DIRECTION
TYPE
LEN

Message Type
3.2.2.1 
MSC-BSS 
M
1

Layer 3 Information 
3.2.2.24
MSC-BSS 
M (1)
11-n 

Cell Identifier 
3.2.2.17
MSC-BSS 
O
3-10 

Cell Traffic Load Measurement (Target)
3.2.2.78
MSC-BSS
O
4

1
This information field carries a radio interface message. In case of Intersystem handover to UMTS the information field contains a HANDOVER TO UTRAN COMMAND message as defined in 3GPP TS 44.018 [32] and TS 25.331 [33]. In case of Inter BSC handover a RR HANDOVER COMMAND as defined in 3GPP TS 44.018 [32]. In case of Intersystem handover to cdma2000 the information field contains the Handover To cdma2000 Command, as defined in 3GPP TS 44.018 [32].

Next sub-clause changed

3.2.1.16
HANDOVER FAILURE

This message is sent from the BSS to the MSC via the relevant SCCP connection. It indicates to the MSC that there has been a failure in the resource allocation process on handover, and that the handover has been aborted.

INFORMATION ELEMENT
REFERENCE
DIRECTION
TYPE
LEN

Message Type 
3.2.2.1 
BSS-MSC 
M
1

Cause
3.2.2.5 
BSS-MSC 
M
3-4

RR Cause
3.2.2.22 
BSS-MSC 
O
2

Circuit Pool
3.2.2.45
BSS-MSC 
O (1)
2

Circuit Pool List 
3.2.2.46
BSS-MSC 
O (2)
V

Cell Traffic Load Measurement (Target)
3.2.2.78
BSS-MSC
O
4

1
Shall be included when several circuit pools are present on the BSS MSC interface.

2
May be included when cause is "circuit pool mismatch" or "switch circuit pool" to indicate circuit pool preferences.

Typical Cause values are:


radio interface message failure;
O and M intervention;
Equipment failure;
no radio resource available
;
requested terrestrial resource unavailable;
requested transcoding/rate adaption unavailable;
terrestrial resource already allocated;
invalid message contents;
radio interface failure - reversion to old channel;
ciphering algorithm not supported;
circuit pool mismatch;
switch circuit pool;
requested speech version unavailable;
target cell more heavily loaded than serving cell (further details in the Cell Traffic Load Measurement IE).

Next sub-clause changed

3.2.1.37
HANDOVER REQUIRED REJECT

This message is sent from the MSC to the BSS via the relevant SCCP connection. It indicates to the BSS that the HANDOVER REQUIRED message has not resulted in handover.

 INFORMATION ELEMENT 
REFERENCE
DIRECTION
TYPE
LEN

 Message Type
 3.2.2.1 
 MSC-BSS
 M
 1 

 Cause
 3.2.2.5 
 MSC-BSS
 M
 3-4 

Cell Traffic Load Measurement (Target)
3.2.2.78
MSC-BSS
O
4

Typical Cause values are:


equipment failure,
no radio resource available
, 
requested terrestrial resource unavailable,
invalid message contents,
requested transcoding/rate adaptation unavailable,
O and M intervention, 
target cell more heavily loaded than serving cell (further details in the Cell Traffic Load Measurement IE).

Next sub-clause changed

3.2.2
Signalling element coding

This paragraph contains the CODING of the signalling elements used.

The following conventions are assumed for the sequence of transmission of bits and bytes:

-
Each bit position is marked as 1 to 8. Bit 1 is the least significant bit and is transmitted first.

-
In an element octets are identified by number, octet 1 is transmitted first, then octet 2, etc.

When a field extends over more than one octet, the order of bit values progressively decreases as the octet number increases. The least significant bit of the field is represented by the lowest numbered bit of the highest numbered octet of the field.

-
For variable length elements a length indicator is included, this indicates the number of octets following in the element.

-
All fields within Information Elements are mandatory unless otherwise specified. The Information Element Identifier shall always be included.

All spare bits are set to 0.

Table: Signalling elements used and their CODING

Element Identifier Coding
Element name
Reference

0000 0001
Circuit Identity Code
3.2.2.2

0000 0010
Reserved
*

0000 0011
Resource Available
3.2.2.4

0000 0100
Cause
3.2.2.5

0000 0101
Cell Identifier
3.2.2.17

0000 0110
Priority
3.2.2.18

0000 0111
Layer 3 Header Information
3.2.2.9

0000 1000
IMSI
3.2.2.6

0000 1001
TMSI
3.2.2.7

0000 1010
Encryption Information
3.2.2.10

0000 1011
Channel Type
3.2.2.11

0000 1100
Periodicity
3.2.2.12

0000 1101
Extended Resource Indicator
3.2.2.13

0000 1110
Number Of MSs
3.2.2.8

0000 1111
Reserved
*

0001 0000
Reserved
*

0001 0001
Reserved
*

0001 0010
Classmark Information Type 2
3.2.2.19

0001 0011
Classmark Information Type 3
3.2.2.20

0001 0100
Interference Band To Be Used
3.2.2.21

0001 0101
RR Cause
3.2.2.22

0001 0110
Reserved
*

0001 0111
Layer 3 Information
3.2.2.24

0001 1000
DLCI
3.2.2.25

0001 1001
Downlink DTX Flag
3.2.2.26

0001 1010
Cell Identifier List
3.2.2.27

0001 1011
Response Request
3.2.2.28

0001 1100
Resource Indication Method
3.2.2.29

0001 1101
Classmark Information Type 1
3.2.2.30

0001 1110
Circuit Identity Code List
3.2.2.31

0001 1111
Diagnostic
3.2.2.32

0010 0000
Layer 3 Message Contents
3.2.2.35

0010 0001
Chosen Channel
3.2.2.33

0010 0010
Total Resource Accessible
3.2.2.14

0010 0011
Cipher Response Mode
3.2.2.34

0010 0100
Channel Needed
3.2.2.36

0010 0101
Trace Type
3.2.2.37

0010 0110
Triggerid
3.2.2.38

0010 0111
Trace Reference
3.2.2.39

0010 1000
Transactionid
3.2.2.40

0010 1001
Mobile Identity
3.2.2.41

0010 1010
OMCId
3.2.2.42

0010 1011
Forward Indicator
3.2.2.43

0010 1100
Chosen Encryption Algorithm
3.2.2.44

0010 1101
Circuit Pool
3.2.2.45

0010 1110
Circuit Pool List
3.2.2.46

0010 1111
Time Indication
3.2.2.47

0011 0000
Resource Situation
3.2.2.48

0011 0001
Current Channel type 1
3.2.2.49

0011 0010
Queueing Indicator
3.2.2.50

0100 0000
Speech Version
3.2.2.51

0011 0011
Assignment Requirement
3.2.2.52

0011 0101
Talker Flag
3.2.2.54

0011 0110
Connection Release Requested
3.2.2.3

0011 0111
Group Call Reference
3.2.2.55

0011 1000
eMLPP Priority
3.2.2.56

0011 1001
Configuration Evolution Indication
3.2.2.57

0011 1010
Old BSS to New BSS Information
3.2.2.58

0011 1011
LSA Identifier
3.2.2.15

0011 1100
LSA Identifier List
3.2.2.16

0011 1101
LSA Information
3.2.2.23

0011 1110
LCS QoS
3.2.2.60

0011 1111
LSA access control suppression
3.2.2.61

0100 0011
LCS Priority
3.2.2.62

0100 0100
Location Type
3.2.2.63

0100 0101
Location Estimate
3.2.2.64

0100 0110
Positioning Data
3.2.2.65

0100 0111
LCS Cause
3.2.2.66

0100 1000
LCS Client Type
3.2.2.67

0100 1001
APDU
3.2.2.68

0100 1010
Network Element Identity
3.2.2.69

0100 1011
GPS Assistance Data
3.2.2.70

0100 1100
Deciphering Keys
3.2.2.71

0100 1101
Return Error Request
3.2.2.72

0100 1110
Return Error Cause
3.2.2.73

0100 1111
Segmentation
3.2.2.74

0101 0000
Service Handover
3.2.2.75

0101 0001 (NOTE)
Source RNC to target RNC transparent information (UMTS)
3.2.2.76

0101 0010 (NOTE)
Source RNC to target RNC transparent information (cdma2000)
3.2.2.77

0101 0011
Cell Traffic Load Measurement
3.2.2.78

0100 0001
Reserved
#

0100 0010
Reserved
#

NOTE. This encoding aligns with the RANAP specified tagging.The coding is defined in relevant RANAP specification 3GPP TS 25.413 [31].

*
Information Element codes marked as "reserved" are reserved for use by previous versions of this interface specification

#
Information Element codes marked as "reserved" are reserved for use by ANSI version of this interface specification

Next sub-clause changed

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 standardiztion.

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

}

Next sub-clause changed

3.2.2.78
Cell Traffic Load Measurement

This information element contains information regarding to the traffic load on the serving or target cell (depending on the originating BSC/RNC). It is coded as follows:

8
7
6
5
4
3
2
1


Element identifier
octet 1

Length
octet 2

Uplink Bandwidth Unit
Uplink Available Bandwidth
octet 3

Downlink Bandwidth Unit
Downlink Available Bandwidth
octet 4

The length indicator (octet 2) is a binary number indicating the absolute length of the contents after the length indicator octet.

The Uplink Bandwidth Unit and Downlink Bandwidth Unit fields are coded as follows:

Code
Meaning

00
The Uplink Available Bandwidth / Downlink Available Bandwidth field is coded in units of 8 Kbps/GSM HR TCH

01
The Uplink Available Bandwidth / Downlink Available Bandwidth field is coded in units of 16 Kbps/GSM FR TCH and expresses the bandwidth in excess of 512 Kbps

10
The Uplink Available Bandwidth / Downlink Available Bandwidth field is coded in units of 64 Kbps and expresses the bandwidth in excess of 1536 Kbps

11
The Uplink Available Bandwidth / Downlink Available Bandwidth field is coded in units of 128 Kbps and expresses the bandwidth in excess of 3584 Kbps

The Uplink Available Bandwidth and Downlink Available Bandwidth fields represent the uplink and downlink, respectively, bandwidth that remains unused in the cell. If the Cell Traffic Load Measurement IE is included in a message from the target BSC/RNC to the serving BSC/RNC during handover, the Uplink Available Bandwidth and Downlink Available Bandwidth fields shall represent the resulting traffic load after the execution of the handover.
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