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1. Introduction

With the emergence of UMTS, a mobile’s capability to support multiple services/sessions with diverse characteristics will be expected.   It is important that UMTS should provide the capability to reselect/handover to a cell that can best support the required grade of service of a maximal subset of these services/sessions.

In this paper a method is presented for improving the cell monitoring and measurement reporting procedures of UE's in RRC Connected mode.  This is achieved by forcing the UE to only monitor neighbour cells which would be able to support the UE's currently active services.  Likewise it is also proposed that the UE only reports measurements for cells that support the UE’s currently active services.  In addition the list of cells on which measurement reports are to be provided and on which (connected mode) cell reselection decisions are made should be determined taking into account the capability of the cell to support the UE's currently active services ie. dependent on the current QoS class resource availability. 

2. Enhanced cell monitoring and measurement reporting

For a UE in RRC connected state there are two distinct ways in which the handover may occur, either the UE makes the decision to select another cell or else the network makes the handover decision based on measurement reports.

In the former case it is beneficial if the UE is provided with information such that it only monitors cells which can support the UE's currently active services.  When the UE makes the cell selection it is also important that the UE should select a cell which not only supports its currently active services but which is also likely to have the available resource to support those services.  By taking these requirements into account it is possible to greatly reduce the likelihood that the UE would need to be re-directed to another cell or have its services re-negotiated.

In the latter case (where the network makes the decision) handover performance is improved if again the UE only makes measurements on cells which can support the UE's currently active services.  In addition in determining the measurement report list the availability of resource in the cell to support the currently active QoS classes should also be taken into account.

More specifically, in determining the list of cells which the UE should monitor it is proposed that the Cell capability of the neighbor cells be taken into account.  In determining the list of cells on which to report measurements and to be used in the cell reselection process it is proposed that both the Cell Capability and Currently available QoS Classes of the neighbour cells  be taken into account.

· Cell capability of a cell is defined as the service types that a cell is capable of supporting, such as services needed to support a particular call type (voice/video/data), channel coding services, and statically configured QoS Classes.

· The Currently Available QoS Classes in a cell defines whether at a specific point in time, a particular QoS Class is available in the given cell. 

Note that the Currently Available QoS Classes in a cell is dynamic, and the Cell capability configured in a cell is static.

Figure 1b shows how the list of cells to monitor would be chosen compared to the more traditional alternative (Figure 1a) where all neighbor cells are chosen.

Figure 2b shows how the list of cells to report (and to be used in the cell re-selection process) would be chosen compared to the more traditional alternative (Figure 2a) where only radio characteristics are taken into account. 

3. Operation

There are a number of ways by which the list of cells which the UE should monitor, report on and use in cell reselection could be formulated.

1. The network could send a UE-specific (customised) list to the UE.  This could be done as part of the RRC Measurement Control procedure.  The network (RNC) could obtain the Cell capability and Currently Available QoS Classes for cells in an adjacent RNS across the Iur interface.   The list of cells may be updated from time to time as the Currently Available QoS Classes parameter changes.

2. The UE could formulate its own list of cells in two ways: 

· Each BS could broadcast its own Cell capability and Currently Available QoS Classes.  This would have the advantage that once a UE had determined that a cell did not have the required Cell capability, the UE would cease monitoring the cell.  

· Another option would be for each BS to broadcast its own Cell capability and Currently Available QoS Classes as well as that of its neighbours.  Each UE could then form its own customised list of cells given that the UE knows its own service requirements.

3.1
Prioritisation of the list

In determining which cell to select or to report on the cells should be ranked with radio characteristics (eg RXLEV) taking highest priority, followed by 'Cell capability' followed by 'Currently available QoS classes'.

3.2
Operation in the event that the list is too short

A procedure is necessary in the event that the list of neighbour cells which satisfy all the criteria (radio signal characteristics, cell capability and currently available QoS classes) is too short.  In the worse case the situation could arise whereby there are no neighbour cells in the list and the radio signal characteristics are degrading toward an unacceptable level.  To cope with these situations the capability should be provided for the UE to re-negotiate its mandatory service requirements.

4. Conclusion    

It is proposed that the Cell capability be used in the procedures for determining which cells the UE should monitor.  It is also proposed that the Cell capability and Currently Available QoS Classes parameters be used in the procedures both for determining the list of cells on which the UE should report measurements and for the purposes of connected mode cell reselection.  This proposal will have an impact on what signalling information is carried across the air interface and will also have an impact on the information shared between RNS's across the Iur.

[image: image3.bmp][image: image4.wmf]













Figure 1: Determination of the list of cells to be monitored by the mobile, (a) traditional method based entirely on radio characteristics, (b) proposed method taking into account capability of cell to support the active services


















Figure 2: Cells Reported to the BSS in Measurement Reports / used for cell selection ranking (a) where only radio conditions are taken into account, (b) where cell capability and Cells currently available QoS are taken into account




� EMBED Word.Picture.8  ���




















































































































































































































(b) Function of (Radio characteristics, Cell Capability, Currently available QoS classes)





Mobile’s Requirements


Quality of Service, 1 is best:		2


Service Type(s) Needed:		5





Cell not reported – does not satisfy needed QoS











R = Radio characteristics (eg Signal Strength) 


S = Cell’s Capability (Service Type(s))


Q = Cell’s Currently Available Quality of Service, 1 is best
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(a) Function of radio characteristics only





R = Radio characteristics (eg Signal Strength (RXLEV))
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Cells (shaded)  with best radio characteristics are reported by the mobile








S = Cell’s Capability (Service Type(s))











 (b) Only cells providing the mobile’s required service type(s)  are monitored





Mobile’s Requirements


Service Type(s) Needed:		5
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Cell not monitored – does not satisfy the mobile’s needed service type
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Cells (shaded) monitored by the mobile
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  (a) List of cells to monitor is based on radio characteristics alone





Serving Cell























































































































5

_981876800.doc
[image: image1.png]@ MOTOROLA






�












