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1 Introduction

This contribution gives an initial discussion to cell measurements that are exchanged between controllers (RNC/BSC). The purpose is to highlight changes that might be needed to the common measurement procedures. The measurements defined are also applicable to other possible ways of exchanging information between controllers.

Some of the measurements and parameters referred in this document have been already discussed in TR 25.881 "Improvement of RRM across RNS and RNS/BSS".

2 Cell Measurement exchange

The current 'load' measurement type in the Iur Common Measurement Procedures are not sufficiently defined. The measurement entity in itself lacks a full definition and therefore it should be clarified.

Furthermore, this section discusses and defines different types of cell measurements needed to be exchanged between controllers. 

Total Cell Load and RT Cell Load in UL and DL (GERAN/UTRAN)

Instead of exchanging only total load information between controllers also the load caused be Real-time (RT) users should be known by the source controller. Real-time load could be defined as the load caused by circuit-switched traffic and packet switched traffic with guaranteed bandwidth (for example conversational and streaming traffic classes). Both uplink and downlink values should be reported.

In GSM, each GSM cell has certain number of time slots (TSLmax) to be used for user data, depending on the number of TRX's in cell and the reserved slots. The total load consist of RT and NRT data:
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Hence, the load percentages for both total load (including both RT and NRT data, both dedicated and shared time slots ) and RT load can be calculated in BSC as follows:


[image: image2.wmf]max

%

max

%

100

,

100

TSL

TSL

Load

TSL

TSL

Load

RT

RT

total

Total

×

=

×

=


(2)

For WCDMA, the corresponding load percentages for total load (including both RT and NRT data) can be derived from the already existing DL Transmitter Carrier Power and Received Wideband Power measurements. The RT load, could be defined in a similar manner as for GSM, i.e. the amount of power usage or interference created by the conversational and streaming traffic classes. The exact definition is FFS.

Note that a WCDMA cell capacity can be also limited by number of spreading codes (and/or HW resources). This fact could also be taken into account in the load reports, either using the most restricting measure for total load value or reporting it separately.  

NRT Load Measure – Delay/Throughput (GERAN/UTRAN)

A distinct NRT load value of each different NRT user priority class or group of priority classes (traffic class, traffic handling priority, allocation/retention priority) per cell could be reported from controllers (BSC/RNC). In addition, a separate average NRT load value over all priority classes could be reported.  

NRT load could be calculated as an average user throughput per priority (packet size divided by the time spent in queues) or filtered average of packet delay values (delay experienced by single packet from the moment arrived from Iu-ps/Gb to the instant transmitted via air interface).

In addition to throughput/delays also number of active NRT users per priority class could be exchanged between controllers.

Cell Quality Indicator (GERAN)

Interference within a cellular system is a function of traffic distribution, used frequencies and network topology. Within one frequency band, the spectral efficiency of the network is highly correlated with the interference distribution within the network. The highest spectral efficiency can be achieved by distributing the interference in the network rather than just distributing the traffic load. 

Some kind of Cell Quality Indicator (or interference indicator) is needed to distinguish cells providing different quality of service in average. This could be useful especially for GSM cells since the interference can be quite non-homogeneously distributed. 

The indicator could be based on interference statistics, raw bit error rate statistics, etc. For example: Best estimate of C/I value that could be achieved with 95% probability by a mobile entering to the cell.

Maximum available capacity of cells (GERAN/UTRAN)

In addition to load percentages the maximum capacity and the configuration information of each cell should be exchanged between any controllers. The following information could be useful in an RNC/BSC for a decision on cell selection:

· 2G Maximum Cell Capacity (e.g. number of available Time Slots per cell, possibly separately for both CS and PS Domain)

· 3G Cell Capacity (e.g. maximum allowed transmission power, maximum allowed uplink noise rise, number of spreading codes).

Cell Capability and Relation

Following cell information should be exchanged between controllers:

· GPRS, HSCSD, EDGE (Supported coding schemes), GERAN (Iu, Gb/A-interface), etc. capability.

· Neighbour cell list

· LAC & RAC

· HCS & Layer type (GSM)

· Active set window (UTRAN) : GERAN controller should be able to choose the most restricting load measures among the UTRAN cells proving signal strength within the active set window (soft/softer HO)

3 Proposal

It is proposed to agree on including the information above in any solution for common radio resource management. 

4 Appendix

Example of changes needed in the RNSAP Common Measurement Procedures:
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Appendix 1: Example of changes needed in the RNSAP Common Measurement Procedures 

8.5.2
Common Measurement Initiation


8.5.2.1
General


This procedure is used by an RNC to request the initiation of measurements of common resources to another RNC. The requesting RNC is referred to as RNC1 and the RNC to which the request is sent is referred to as RNC2.


This procedure uses the signalling bearer connection for the relevant Distant RNC Context.


8.5.2.2
Successful Operation
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Figure 30A: Common Measurement Initiation procedure, Successful Operation

The procedure is initiated with a COMMON MEASUREMENT INITIATION REQUEST message sent from the RNC1 to the RNC2.


Upon reception, the RNC2 shall initiate the requested measurement according to the parameters given in the request.


Unless specified below, the meaning of the parameters are given in other specifications.

[TDD- If the Time Slot Information is provided in the Common Measurement Object Type IE , the measurement request shall apply to the requested time slot individually.]


If the Common Measurement Type IE is not set to ‘SFN-SFN Observed Time Difference’ and the SFN Reporting Indicator IE is set to "FN Reporting Required", the SFN IE shall be included in the measurement report or in the measurement response, the latter only in the case the Report Characteristics IE is set to 'On-Demand'. The reported SFN shall be the SFN at the time when the measurement value was reported by the layer 3 filter, referred to as point C in the measurement model [26]. If the Common Measurement Type IE is set to ‘SFN-SFN Observed Time Difference’, then the SFN Reporting Indicator IE is ignored.


If the SFN IE is provided, it indicates the frame for which the first measurement shall be provided. The provided measurement value shall be the one reported by the layer 3 filter, referred to as point C in the measurement model [26]. Furthermore, if the SFN IE is present and if the Common Measurement Object Type IE is set to “UP Neighbouring Cell”, then the SFN IE relates to the Radio Frames of the Reference Cell identified by the first UTRAN Cell Identifier IE.


Common measurement type


If the Common Measurement Type IE is set to 'SFN-SFN Observed Time Difference', then the RNC2 shall initiate the SFN-SFN Observed Time Difference measurements between the reference cell identified by C-ID IE and the neighbouring cells identified by the UTRAN Cell Identifier IE (UC-Id).


If the Common Measurement Type IE is set to ‘load’, the RNC2 shall initiate measurements of uplink and downlink load on the measured object. If either uplink or downlink load satisfies the requested report characteristics, the RNC2 shall report the result of both uplink and downlink measurements.


If the Common Measurement Type IE is set to ‘Real Time load’, the RNC2 shall initiate measurements of uplink and downlink real time traffic load on the measured object. If either uplink or downlink real time load satisfies the requested report characteristics, the IP BTS shall report the result of both uplink and downlink measurements. 


If the Common Measurement Type IE is set to ‘Non Real Time Delay’, the RNC2 shall initiate measurements of non real time delay in the different buffers defined on the measured object. The measurement shall include the delay for each of the interactive traffic buffers, the background traffic buffer, and the total non real time delay. If any of the measured delays satisfies the requested report characteristics, the IP BTS shall report the result of all the delay measurements.


If the Common Measurement Type IE is set to ‘Quality Indicator’, the RNC2 shall initiate measurements of the quality on the measured object.  If the measured object is cell, one unique statistical value of the quality for the cell shall be calculated in the RNC2 and reported.


If the Common Measurement Type IE is set to ‘Maximum available capacity’, the RNC2 shall initiate measurements of the maximum available capacity on the measured object.  If the measured object is cell, one unique statistical value of the maximum available capacity for the cell shall be calculated in the RNC2 and reported.


If the Common Measurement Type IE is set to ‘Capability’, the RNC2 shall initiate measurements of the capability on the measured object.  If the measured object is cell, one unique statistical value of the capability for the cell shall be calculated in the RNC2 and reported.

Report characteristics
<no changes on this section>

Common measurement accuracy
<no changes on this section>

Higher layer filtering 
<no changes on this section>

Response message
<no changes on this section>

8.5.2.3
Unsuccessful Operation


<no changes on this section>

8.5.2.4
Abnormal Conditions


If the COMMON MEASUREMENT INITIATION REQUEST message contains the SFN-SFN Measurement Threshold Information IE (in the Measurement Threshold IE contained in the Report Characteristics IE) and it does not contain at least one IE, the RNC2 shall reject the procedure using the COMMON MEASUREMENT INITIATION FAILURE message.


If the COMMON MEASUREMENT INITIATION REQUEST message contains the TUTRAN-GPS Measurement Threshold Information IE (in the Measurement Threshold IE contained in the Report Characteristics IE) and it does not contain at least one IE, the RNC2 shall reject the procedure using the COMMON MEASUREMENT INITIATION FAILURE message.


If the Common Measurement Type IE is set to 'UTRAN GPS Timing of Cell Frame for LCS', but the TUTRAN-GPS Measurement Minimum Accuracy Class IE in the Common Measurement Accuracy IE is not received in the COMMON MEASUREMENT INITIATION REQUEST message, the RNC2 shall regard the Common Measurement Initiation procedure as failed.


If the Common Measurement Type received in the Common Measurement Type IE is not 'load', 'real time load', 'non real time delay' , 'quality indicator' or 'Maximum Available Capacity', and if the Common Measurement Type received in the Common Measurement Type IE is not defined in ref. [11] or [15] to be measured on the Common Measurement Object Type received in the Common Measurement Object Type IE in the COMMON MEASUREMENT INITIATION REQUEST message the RNC2 shall regard the Common Measurement Initiation procedure as failed.


If the Common Measurement Type IE is set to 'SFN-SFN Observed Time Difference', but the Neighbouring Cell Measurement Information IE is not received in the COMMON MEASUREMENT INITIATION REQUEST message, the RNC2 shall regard the Common Measurement Initiation procedure as failed.


The allowed combinations of the Common measurement type and Report characteristics type are shown in the table below marked with “X”.  For not allowed combinations, the Node B shall regard the Common Measurement Initiation procedure as failed.


Table 4: Allowed Common measurement type and Report characteristics type combinations


Common measurement type

Report characteristics type








On Demand

Periodic

Event A

Event  B

Event C

Event D

Event E

Event F

On Modification



Received total wide band power 

X

X

X

X

X

X

X

X





Transmitted Carrier Power

X

X

X

X

X

X

X

X





UL Timeslot ISCP

X

X

X

X

X

X

X

X





Load

X

X

X

X

X

X

X

X





UTRAN GPS Timing of Cell Frames for LCS

X

X













X



SFN-SFN Observed Time Difference

X

X













X



Real Time Load

X

X

X

X

X

X

X

X





Non Real Time Delay

X

X

X

X

X

X

X

X





Quality Indicator

X

X

X

X

X

X

X

X





Maximum Available Capacity

X

X

















Capability

X

X

















[TDD - If the common measurement type requires the Time Slot Information but the Time Slot IE is not provided in the Common Measurement Object Type IE in the COMMON MEASUREMENT INITIATION REQUEST message the DRNS shall regard the Common Measurement Initiation procedure as failed.]

This procedure is initiated with a COMMON MEASUREMENT FAILURE INDICATION message, sent from RNC2 to RNC1 to inform the RNC1 that a previously requested measurement can no longer be reported. RNC2 has locally terminated the indicated measurement.

8.5.5.3
Abnormal Conditions


-


9
Elements for RNSAP Communication


9.2.1.4C
Capability Value


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



Cell Capability

M

1..<MaxnoofCapabilities>

ENUMERATED (GSM,GPRS,HSCSD,EDGE,GERAN Iu,…)





LAC

O



OCTET STRING (2)

0000 and FFFE not allowed.



RAC

O



OCTET STRING (1)





HCS

O



To be defined





Layer Type

O



To be defined





Active Set Window

O



To be defined





Neighbour Cell List



0..<MaxNoofNCells>







CHOICE Cell Technology











> GSM











   >>LAI

M









     >>>PLMN Identity

M



OCTET STRING (3)

- digits 0 to 9, two digits per octet,


- each digit encoded 0000 to 1001,


- 1111 used as filler


- bit 4 to 1 of octet n encoding digit 2n-1


- bit 8 to 5 of octet n encoding digit 2n


-The PLMN Identity consists of 3 digits from MCC followed by either 
-a filler plus 2 digits from MNC (in case of 2 digit MNC) or 
-3 digits from MNC (in case of a 3 digit MNC).



     >>>LAC

M



OCTET STRING (2)

0000 and FFFE not allowed



   >>CI

M



OCTET STRING (2)





> WCDMA












>> UC-Id

M



9.2.1.71





Range bound

Explanation



MaxnoofNCells

Maximum number of neighbourcells



MaxnoofCapabilities

Maximum number of capabilities for a specific cell



9.2.1.12C
Common Measurement Type


The Common Measurement Type identifies which measurement that shall be performed.


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



Common Measurement Type





ENUMERATED (UTRAN GPS Timing of Cell Frames for LCS,


SFN-SFN Observed Time Difference, load, transmitted carrier power, received total wide band power, UL timeslot ISCP, …,


Real Time Load,


Non Real Time Delay,


Quality Indicator, Maximum Available Capacity, Capability)

UL timeslot ISCP shall only be used by TDD



9.2.1.12D
Common Measurement Value


The Common Measurement Value shall be the most recent value for this measurement, for which the reporting criteria were met.


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



CHOICE Common Measurement Value











 > TUTRAN-GPS Measurement Value Information











>>TUTRAN-GPS Measurement Value Information

M



9.2.1.59D





 > SFN-SFN Measurement Value Information











>>SFN-SFN Measurement Value Information

M



9.2.1.52C





 >Load Value











>>Load Value

M



9.2.1.33A





 >Transmitted Carrier Power Value











>>Transmitted Carrier Power Value

M



Transmitted Carrier Power 9.2.1.59A





 >Received Total Wide Band Power Value











>>Received Total Wide Band Power Value

M



Received Total Wide Band Power 9.2.2.35A





 >UL Timeslot ISCP Value







TDD Only



>>UL Timeslot ISCP Value

M



UL Timeslot ISCP 9.2.3.13A





> Real Time Load Value











>> Real Time Load Value

M



Real Time load
9.2.1.47A





 > Non Real Time Delay Value











    >> Non Real Time Delay Value

M



Non Real Time Delay
9.2.1.41I





 > Quality Indicator Value











    >> Quality Indicator Value

M



Quality Indicator


9.2.1.46B





 > Maximum Available Capacity Value











    >> Maximum Available Capacity Value

M



Maximum available capacity
9.2.1.35B





 > Capability Value











    >> Capability Value

M



Capability
9.2.1.4C





9.2.1.33A
Load Value


The Load Value IE contains the load for both the uplink and downlink.


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



Uplink Load Value

M



INTEGER(0..100)

Value 0 shall indicate the minimum load, and 100 shall indicate the maximum load. Load should be measured on a linear scale.



Downlink Load Value

M



INTEGER(0..100)

Value 0 shall indicate the minimum load, and 100 shall indicate the maximum load. Load should be measured on a linear scale.



9.2.1.35B
Maximum Available Capacity Value


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



CHOICE Cell Technology











> GSM












>> Maximum Number of 
available timeslots

M



INTEGER (0..MaxnoofAvailableTimeslots)





> WCDMA












>> Maximum Transmission Power

M



ENUMERATED(0,..500)

Maximum Allowed DL Transmission Power 
Unit dBm
Granularity  0.1 dB
0: 0 dBm
1: 0.1 dBm
…
499: 49.9 dBm
500: 50.0 dBm



  
>> Maximum Allowed 
Uplink Noise Rise

M



To be defined

In dB



  
>> Number of Available 
Spreading Codes

M



INTEGER (0..MaxnoofAvailableSpreadingCodes)





Range bound

Explanation



MaxnoofAvailableTimeslots

Maximum number of available timeslots in the cell



MaxnoofAvailableSpredingCodes

Maximum number of available spreading codes in the cell



9.2.1.38
Measurement Increase/Decrease Threshold


The Measurement Increase/Decrease Threshold defines the threshold that shall trigger Event C or D.


IE/ Group Name

Presence

Range

IE Type and Reference

Semantics Description



CHOICE Measurement Increase/Decrease Threshold











 >SIR











>>SIR

M



INTEGER(0..62)

0: 0 dB


1: 0.5 dB


2: 1 dB


…


62: 31dB



 >SIR Error







FDD Only



>>SIR Error

M



INTEGER(0..124)

0: 0 dB


1: 0.5 dB


2: 1 dB


…


124: 62 dB



 >Transmitted Code Power











>>Transmitted Code Power

M



INTEGER(0..112,...)

0: 0 dB


1: 0.5 dB


2: 1 dB


…


112: 56 dB



 >RSCP







TDD Only



>>RSCP

M



INTEGER(0..126)

0: 0 dB


1: 0.5 dB


2: 1 dB


…


126: 63 dB



 >Round Trip Time







FDD Only



>>Round Trip Time

M



INTEGER(0..32766)

0: 0 chips


1: 0.0625 chips


2: 0.1250 chips


…


32766: 2047.875 chips



 >Load











>>Load

M



INTEGER(0..100)

Units are the same as for the Uplink Load Value IE and Dowlink Load Value IE.



 >Transmitted Carrier Power











>>Transmitted Carrier Power

M



INTEGER(0..100)

According to mapping in [23] and [24].



 >Received Total Wide Band Power











>>Received Total Wide Band Power

M



INTEGER(0..620)

0: 0dB


1: 0.1dB


2: 0.2dB


...


620: 62dB



 >UL Timeslot ISCP







TDD Only



>>UL Timeslot ISCP

C-Threshold



INTEGER(0..126)

0: 0dB


1: 0.5dB


2: 1dB


...


126: 63dB



>Real Time Load 











>> Real Time Load

M



INTEGER (0..100)

Units are the same as for the Real Time Uplink Load Value IE and Real Time Dowlink Load Value IE



 >Non Real Time Delay











>> Non Real Time Delay

M



ENUMERATED (0msec ..30sec) step 1msec.

Units are the same as for the Interactive Non Real Time Delay Value IE, Background Non Real Time Delay Value IE, and Total Non Real Time Delay Value IE.



 >Quality Indicator











>> Quality Indicator

M



INTEGER (0..100)

Units are the same as for the Quality Indicator Value IE.



9.2.1.39
Measurement Threshold


The Measurement Threshold defines which threshold that shall trigger Event A, B, E, F or On Modification.


IE/ Group Name

Presence

Range

IE Type and Reference

Semantics Description



CHOICE Measurement Threshold











 >SIR











>>SIR

M



INTEGER(0..63)

According to mapping in ref. [23] and [24].



 >SIR Error







FDD Only



>>SIR Error

M



INTEGER(0..125)

According to mapping in [23]



 >Transmitted Carrier Power











>>Transmitted Code Power

M



INTEGER(0..127)

According to mapping in ref. [23] and [24].



 >RSCP







TDD Only



>>RSCP

M



INTEGER(0..127)

According to mapping in ref. [24]



 >Rx Timing Deviation







TDD Only



>>Rx Timing Deviation

M



INTEGER(0..8191)

According to mapping in [24]



 >Round Trip Time







FDD Only



>>Round Trip Time

M



INTEGER(0..32767)

According to mapping in [23]



 > TUTRAN-GPS Measurement Threshold Information











>>TUTRAN-GPS Measurement Threshold Information

M



9.2.1.59C





 > SFN-SFN  Measurement Threshold Information











>>SFN-SFN Measurement Threshold Information

M



9.2.1.52B





 >Load











>>Load

M



INTEGER(0..100)

0 is the minimum indicated load, and 9 is the maximum indicated load.



 >Transmitted Carrier Power











>>Transmitted Carrier Power

M



INTEGER(0..100)

According to mapping in [23] and [24].



 >Received Total Wide Band Power











>>Received Total Wide Band Power

M



INTEGER(0..621)

According to mapping in [23] and [24].



 >UL Timeslot ISCP







TDD Only



>>UL Timeslot ISCP

M



INTEGER(0..127)

According to mapping in [24]



 >Real Time Load 











>> Real Time Load

M



INTEGER (0..100)

Units are the same as for the Real Time Uplink Load Value IE and Real Time Dowlink Load Value IE



 >Non Real Time Delay











>> Non Real Time Delay

M



ENUMERATED (0msec ..30sec) step 1msec.

Units are the same as for the Interactive Non Real Time Delay Value IE, Background Non Real Time Delay Value IE, and Total Non Real Time Delay Value IE.



 >Quality Indicator











>> Quality Indicator

M



INTEGER (0..100)

Units are the same as for the Quality Indicator Value IE.



9.2.1.41I
Non Real Time Delay Value


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



Interactive Non Real Time Delay Value

M

<1..maxnoofinteractiveclasses>

ENUMERATED (0msec ..30sec) step 1msec.

The interactive classes delay shall be listed following the Traffic Handling Priority IE order:


spare (0), 


highest (1), 


2,3,…,


lowest (14), 


no priority used (15)



Background Non Real Time Delay Value

M

1

ENUMERATED (0msec ..30sec) step 1msec.





Total Non Real Time Delay Value

M

1

ENUMERATED (0msec ..30sec) step 1msec.





Range Bound

Explanation



Maxnoofinteractiveclasses

Number of Interactive classes buffers that can be measured (16, see RAB parameters, Traffic Handling Priority IE). 



9.2.1.46B
Quality Indicator Value


The Quality IndicatorValue IE contains the quality for both the uplink and downlink.


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



Uplink Quality Indicator Value

M



INTEGER (0..100)

Value 0 shall indicate the minimum quality, and 100 shall indicate the maximum quality. Quality should be measured on a linear scale.



Downlink Quality Indicator Value

M



INTEGER (0..100)

Value 0 shall indicate the minimum quality, and 100 shall indicate the maximum quality. Quality should be measured on a linear scale.



9.2.1.47A
Real Time Load Value


The Real Time Load Value IE contains the load for both the uplink and downlink.


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



Real Time Uplink Load Value

M



INTEGER(0..100)

Value 0 shall indicate the minimum load, and 100 shall indicate the maximum load. Load should be measured on a linear scale.



Real Time Downlink Load Value

M



INTEGER(0..100)

Value 0 shall indicate the minimum load, and 100 shall indicate the maximum load. Load should be measured on a linear scale.
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