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This paper reviews the CRRM Release 5 solution. In R3-022393 a CR is proposed to 25.423 in order to start solving some of the following identified issues.

1 Problems with CRRM Release 5 

All the following text included in “” is taken from 25.423 v5.3.0. Underlined text is only for clarification.

1.1 Problems related to the parameters

1.1.1 What does Load Value IE (or Cell Capacity Class Value IE) refer to?

In the sentence “The Load Value IE contains the total load on the measured object relative to the maximum planned load for both the uplink and downlink. It is defined as the load percentage of the Cell Capacity Class.”, there is a double definition: it is not clear if it refers to the maximum planned load (in which case also Cell Capacity Class Value would need to refer to the maximum planned load), or to the maximum load supported by the cell. 

In general, we feel that “relative to the maximum planned load” in the mentioned sentence is redundant, and we have to clarify what Cell Capacity Class Value IE refers to. Specially in WCDMA, the two interpretations could differ, and the maximum load would be just theoretical. If Load Value IE refers to the maximum planned load, then it would be possible to occasionally have Load Value>100% in a cell (that is not allowed by the current definition of the parameter) and it should be defined how to handle this case (an idea would be to handle Load Value>100 in the same way as if Load Value=100).

A clarification is needed in the specs.

1.1.2 What does RT Load Value IE refer to?

RT Load Value IE definition is also unclear: “The RT Load Value IE indicates the ratio of the load generated by Real Time traffic, relative to the measured Cell Load.”, but “Cell Load” is not defined in 25.423. 

We suppose the intention was to say “Load Value” instead of  “Cell Load”.

A clarification is needed in the specs.

1.1.3 NRT Load Value (in the sense of ‘NRT load share’)

The report of the ‘Joint RAN3/GERAN meeting on Improvement of RRM across RNS and RNS/BSS’ (Malaga, Spain, 11 – 12 February, 2002) states: ‘NRT load share is not needed to be reported (= Total load – RT load)’. 

The above agreement is an important point that need to be clarified and included in the specs. Moreover, given the definiton of RT Load Value IE (see 1.1.2), we believe the correct formula is (= 100 – RT Load). 

This concept should be reported in the specs.

1.1.4 NRT Load Information Value IE

Given 1.1.3, it’s not clear anymore what’s the need for NRT Load Information Value IE, as we have two different parameters giving the NRT load situation. 

Moreover, it is not clear how to quantify the values that NRT Load Information Value IE can assume: “low”, “medium”, “high” and “overloaded”. If this is not clear then we could have interoperability problems between different vendor’s equipment.

Based on 1.1.3 and 1.1.4, a complete revision of the way the NRT load situation is expressed is needed.

1.1.5 On which period of time are load values calculated?

Load values lack definition of the time interval to which they refer. It’s not clear from the specs whether load values are instant values or average values. In case they are average values, it is not clear on which period of time the calculation should be performed. Possible interoperability problems could arise, as the load information could not have the same meaning in different vendors equipment. 

The issue needs to be clarified.

1.1.6 Cell load also depends on the ‘real’ cell load

The reported load situation is misleading in the way that it does not take into account e.g. that in case of RT calls, the AMR choice between HR and FR is also based on cell load. Example: current situation: Load Value = 100%, RT Load Value = 100%: assuming that all UEs are Half Rate capable, the ‘real’ load situation would be either 100% if all calls are allocated with Full Rate, or 50% if all the calls are allocated with Half Rate. The same can happen with the NRT traffic, where the same service can be served with higher/lower throughput (QoS) depending on cell load conditions, and therefore a difference exists between actual load and ‘real’ load.

In order not to loose the current information carried by the parameter, we feel that a new parameter is needed in order to indicate how much e.g. the RT load can be shrinked in order to downgrade the QoS to the minimum guaranteed. This new parameter, that would be in a way a quality indicator, along with the load values would allow to know about the real load situation in the cell.

A solution to this problem needs to be found.

1.1.7 Some resources cannot be accessed by every service
The reported load situation is misleading in the way that certain resources can be configured for the only use of a certain service: if this is the case for an operator, load values can indicate that a target cell is good when it is not. Example: 20% of the total cell capacity has been configured by O&M to be dedicated to NRT services, current traffic situation in the cell: Load Value = 80% and RT Load Value = 100% -> an RNC that receives these load values would think that there’s still free capacity for RT services, but the remaining free capacity can only be used for NRT services, therefore an handover of RT services would fail. 

Note: RT Load Value is defined as a percentage of the Load Value (see 1.1.2) -> RT Load Value does not give any information about the suitability of a target cell for handover, but it only informs about the current RT load in the cell. The only one that currently gives some information about free capacity is the Load Value.

In order not to loose the current information carried by the parameter, we feel that a new parameter is needed in order to explicitely indicate the free capacity for every service. This parameter has to take into account the configuration of dedicated and shared capacities for the different services within the cell.

A solution to this problem needs to be found.

1.1.8 Current double definition of all the parameters

There is currently a double definition of all the parameters in 25.423 and 25.413. The same parameters are defined with different names, different structure, sometimes slightly different parameter type and range, but they are still supposed to be the same. 

We believe the double definition should be removed by referencing from one spec to the other. We propose this work should be done cooperatively by the people who introduced the parameters in the respective TSs (see CR428 and CR577 in R3-020893 and R3-020819 respectively).

1.2 Problems related to the reporting 

1.2.1 Specific to the Iur/Iur-g solution 

1.2.1.1 Reporting characteristics for the load values

Load values are currently not exchanged on modification. It is not clear how an efficient automatic reporting of the load situation (e.g. based on a number of thresholds) would be defined.

We feel the currently defined reporting characteristics are insufficient, we believe the exchange of Load Values “on modification” should be allowed, and a suitable mechanism should be specified.

The current reporting characteristic can be improved in this sense.
1.2.1.2 Load information transfer for a group of cells

Current Release 5 standard does not allow for the transfer of load information for more than one cell at the same time.  It should be investigated how to improve the current reporting by allowinig for grouping load information for more than one cell in the same message.

The current reported volume of data and number of messages can be improved in this sense.

1.2.1.3 Redundancy in the reporting

For NRT (but this also apply to the other load values) the spec states “If either uplink or downlink NRT load satisfies the requested report characteristics, the RNC2 shall report the result of both uplink and downlink measurements.”. This information can be redundant in case one of the measurement is unchanged.

We believe all the information should be reported in the first response message after the request, but in the subsequent updating messages there should be the possibility not to include unchanged information, implicitely meaning that the information is unchanged. In case RNC1 looses the information, RNC1 should re-issue a new request.

The current reported volume of data can be improved in this sense.
1.2.2 Specific to the A/Iu solution

1.2.2.1 Reporting for load values cannot be done before an handover is triggered

In currently specified A/Iu solution load information is exchanged attached to handover/relocation messages, therefore not allowing a preventive reporting of the load situation (assuming that fake-handover/relocations will not be started for the only purpose of gathering target cell load information)

The benefits of this solution are therefore not clear, as the benefits of CRRM were based on a preventive knowledge of the load situation in the target cell. If the target cell load status is not known before the handover is triggered, the handover is then “blind” as it was in Release 99. This specially applies when static thresholds exist for triggering load reason handovers.

The A/Iu solution needs to be reconsidered at least in terms of expected gains.

1.2.2.2 Reporting for NRT traffic is dependent on handovers for RT traffic

In currently specified A/Iu solution load information is exchanged attached to handovers/relocation messages, therefore NRT traffic can only take little advantage from this solution, as NCCR does not trigger handover/relocation messages. 

The only case where NRT traffic can take advantage from this solution is the lucky case where NRT load information of the target cell is already available due to an earlier handover of a RT traffic user between the same cells, provided that the validity timer for that information is not yet expired. 

The A/Iu solution needs to be reconsidered at least in terms of expected gains.

1.3 General problems

1.3.1 NCCR for UTRAN

NCCR is at the moment defined for GERAN but not really for UTRAN: in UTRAN only an inter-RAT NCCR is possible, while intra-RATcell reselection is an autonomous cell reselection. This brings to the strange UTRAN situation where inter-RAT cell reselections can consider the load in the target cell, but intra-RAT cell reselections can not. 

A solution to this problem needs to be found.
2 Proposal

In order to keep track of the illustrated issues, it is proposed to include the above chapter in TR 25.891 chapter 5 ‘Analysis of existing RRM and CRRM mechanisms’.
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