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Decision
In R3#18 WG3 agreed to the use of a generic load information for passing of load information between RNCs focusing on the need for SRNCs to know load information of cells it currently has Radio links or cells which are candidates for handover. Two of the biggest arguments given during the discussion for this selection were:

1. The sheer number of SRNC/DRNC combinations could provide an overwhelming amount of signalling if explicit measurements need to be exchanged, instead of a single generic value. 

2. The RNC receiving explicit information would need additional supporting information such as maximum transmit power etc. 

In addition, since the SRNC is using this load information in general for admission control purposes, a generic load measure is very much acceptable. Additionally in a CRNC-CRNC exchange on operator boundaries the generic load measure is the most appropriate since sharing of supporting information would most likely not occur. However in the case of CRNC-CRNC load information exchange within the same operator neither points 1 or 2 above are true, since the number of neighbours for a CRNC is quite finite, and any necessary supporting information can be shared between RNCs belonging to the same operator. 

Another point about procedures performed in a CRNC such as S-DCA in TDD, the CRNC is concerned about portions of all of the factors that constitute a generic load measure. In S-DCA in TDD the CRNC will be looking to move users around as necessary to minimise interference and necessary transmit power within the CRNC and with more information about the neighbour cell current interference and transmitted power it can estimate the increase in interference and transmitted power that will be present in the network after the user is moved. 

An example of a potential problem with using generic load vs. explicit measurements is the following example. A cell in RNC A has a hardware problem which causes the lost of 50% of the channel processing that would normally be available, and this particular cell is currently supporting all of the users that can be supported by the reduced channel processing. If RNC B asks for a generic load report from RNC A on this cell it will get a report that the cell is at 100% capacity, which is good if RNC B is an SRNC attempting to put a new user onto the cell in RNC A.  However if it just wants to know the load so it can estimate the effect of adding a user on a neighbour cell in RNC B, the number would most likely be inaccurate because it is very likely that the transmitted power and UL interference on the cell is far below the maximum values.  Therefore increasing the inter cell interference on the cell in RNC A would most like not have a major impact.

Conclusion

In addition to a generic load measure the need for explicit common measurements is desirable to optimise functions in the CRNC.

Proposal

The following steps are needed:

1. The changes to the RRM work item report should be modified as per the next section. Note that the changes are in change marks based on version 0.2.2 (Tdoc 01-0329).

2. The Release 4 CR’s for this work item include the following known NBAP Common measurements to be included in RNSAP- DL Carrier power, and UL Time Slot ISCP (TDD) [Note that given my FDD knowledge is more limited, there might be a desire to include additional NBAP common measurements also]. By using known measurements we have no issues with WG4 or WG1 on the creation of new measurements. 

As an alternative, given the time schedule, if this is not relatively quickly agreed to, we can propose to include the generic load measure in Release 4, along with continuing the measurements in the CRNC as a topic for Release 5. 

7 RRM Opt 4: Introduction of common measurements over Iur

7.1 Introduction

In the Release 99 UTRAN, an RNC can use information about cell load in RRM algorithms as long as the cell is under the control of that RNC. There are many algorithms that can benefit from such an input, but inter-frequency handover will be used as an example (some other examples are listed later). One of the main purposes of inter-frequency handover is to enable the operator to balance (or otherwise manage) traffic load between carriers or cell layers. 

Clearly the SRNC (making the handover decision) can only make handover decisions based on load (or considering load) if it has load information available. In the Release 99 UTRAN, this is only possible for cells under the control of that RNC. Thus, in the figures below, only in the first example can the SRNC make a handover decision based on load in the target cell. In the last example, the load in the current cell cannot be included in the decision making either.
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Figure 1 - SRNC has visibility of target cell load
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Figure 2 – SRNC is blind to target cell load
Figure 3 - SRNC is blind to both cell loads

Some other examples of algorithms/processes that could benefit from load information on cells (could be neighbours or current cell) are:

· Admission Control (i.e. could admit less calls if all neighbours are very loaded)

· HO Decision (e.g. to bias thresholds, or to trigger inter-frequency HO)

· Compressed Mode Initiation 

· Reconfiguration (PhCh or RL) (e.g. to be less demanding on a loaded cell)

· RRC State Management (e.g. if cell is highly loaded, move more quickly from Cell_DCH to Cell_FACH, Cell_PCH or URA_PCH)

The list is not intended to be comprehensive.

Additionally, CRNC’s belonging to the same operator need to exchange load information so that a good analysis of the effects of intercell interference can be derived. For example as part of admission control having knowledge of neighbouring cell UL interference and DL carrier power of each neighbor will allow an RNC to estimate the effect of adding this user to a cell which neighbors other cells in other RNCs. As another example S-DCA in TDD would use these measurements to evaluate the effect of moving a user from one timeslot to another.
7.2 Requirements

The following requirements have been identified:

1. It is required that an RNC can request cell load measurements on a cell controlled by another RNC.

2. It is required that such measurements can be triggered on demand, periodically or by thresholds.

3. It is required that such measurements are available separately for UL and DL.

4. ...

7.3 Study areas

7.3.1 Measurement Information

There are two common channel measurement options that could provide load information on Iur, these are discussed below.

Specific Measurements
To determine the load on the radio resources in another RNS, there are three main factors that must be considered – DL Power, UL Interference and DL Channelisation Codes. It is FFS whether any additional factors would be required/useful. Assuming that suitable metrics could be agreed, then the first solution would be to allow an RNC access to these measurements using a common measurement procedure over the Iur interface.

Generic Load Measure
An alternative approach would be to allow the DRNC to calculate (in a vendor-specific manner) the cell load (e.g. on a 0-9 scale). This could be performed separately for downlink and uplink, and would be made available via a common measurement procedure over Iur.

Comments

· Variations of the second approach were proposed on several occasions (by multiple companies) for Release 99, but a compromise between them was never agreed because of lack of time and higher priorities.

· The second approach has the advantage that under our architectural model it should be the task of the CRNC to determine how loaded a cell is, rather than each RNC reaching its own conclusion, because an RNS is responsible for the management of its internal resources. 

· It is believed that the first approach will be difficult to agree/specify, because of agreeing a set of suitable metrics. 

· The second approach is open to criticism because of the applicability of a vendor-specific load measure. While being less than ideal, this should not provide significant interworking problems because the DRNC is not expecting specific behaviour, and because (in the worst case) the receiving RNCs could pre-process the Load Measure before using it (e.g. for Vendor A, Load>7 is considered very high, for Vendor B, Load=9 is very high). Also, it should be noted that the load measure is not designed to allow an SRNC to pre-judge the DRNC’s admission control, but rather to allow it to make more “responsible” use of the resources in the DRNS.

· The second approach would allow (but not force) the DRNC to include objects that are not visible over Iur in the load evaluation. For example, if a cell is highly loaded because of hardware limitations in the Node B, the DRNC should be aware of this (Node B capacity model), but another RNC would not have access to this information.

From these arguments, it appears that the second method (generic load measure) is more flexible, and is a better solution to allow an SRNC to get information about load information of DRNCs which are supporting current traffic or is desired to support traffic. This generic load measure is also best for CRNC-CRNC load exchange inter-operator, since supporting information such as maximum transmit power would not be available to allow for full interpretation of explicit measurements (DL power, UL interference). .
However in the case of CRNCs within the same operator, the exchange of explicit measurements is optimal to allow for a CRNC to have full knowledge of direct neighbours load (DL power and UL interference), and would be the most help in supporting functions like S-DCA in TDD.  
7.3.2 New Procedures

The simplest way to introduce Common Measurements on Iur would be to add a number of procedures to the Global Module of RNSAP. As the measurements are not associated with a particular UE connection, it would make little sense to include these in the user plane.

The required procedures would be:

· Common Measurement Initiation

· Common Measurement Reporting

· Common Measurement Termination

· Common Measurement Failure 

To avoid confusion, the existing RNSAP Measurement Procedures should be renamed as “Dedicated Measurement xxxx”. Ideally, this should be done for Release 99 (this will be commented in the RNSAP Review).

The structure of the new procedures would be identical to the other measurement procedures in RNSAP and NBAP (in terms of messages flows). 

7.3.3 New Message Contents/IEs

The message contents would be similar to those of the Dedicated Measurement messages, but with new IEs to reflect the different measurement objects/types.

The only Common Measurement Object would be Cell.

The Common Measurement Types will depend on the outcome of measurement information issue (see 7.3.1), but would probably be either UL and DL Load, or, UL Interference, DL Power and DL Channelisation Code Usage.

The Measurement Identifier definition would need updating to reflect its wider use (unless it is already changed for Release 99). Alternatively, a new Common Measurement Identifier would need to be introduced.

7.3.4 Interaction with Congestion Handling of DCH item

It is not intended that this mechanism should replace the Congestion Handling mechanism, but would provide a mechanism such that it is less likely that the procedure would be used. The Common Measurements can be seen as a congestion avoidance mechanism (enabler), while the Congestion Handling is invoked once congestion is occurring. 

7.4 Agreements and associated contributions

As a working assumption, it is agreed that the common measurement types will be UL and DL load, DL Carrier Power, and [TDD -UL Timeslot ISCP].

7.5 Specification Impact and associated Change Requests

This section is intended to list the affected specifications and the related agreed Change Requests. It also lists the possible new specifications that may be needed for the completion of the Work Task.

The introduction of Common Measurement Procedures would mainly affect 25.423. It is possible that minor changes may be required to 25.420.

Any new metrics may need to be included in RAN4 specifications (FFS).

7.6 Open issues

1. What should be the range for the generic load measures ? Currently (0..9) is assumed.
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