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1 Introduction

In this contribution, the mechanisms for inter-frequency measurement reporting are outlined. The proposal is based on the concept that Inter-frequency measurement reporting criteria relates to the case when CPICH's on different frequencies are compared to each other and that Intra-frequency reporting criteria relates to the case when CPICH's on the same frequency are compared to each other. Note that according to this concept Intra-frequency measurement reporting criteria also applies for CPICH's on other frequencies than the frequency used for the current active set.   Inter-frequency measurements reporting criteria is in this way not related how the actual measurement is done by the UE but rather if the reporting criteria relates to comparison between CPICH's on different frequencies or if the comparisons is done between CPICH's within the same frequency.

Based on this concept, changes and additions to the text in TS 25.331 [1] are proposed.

2 Discussion

A key property of a WCDMA system is the possibility to use soft handover. Soft handover should be regarded as necessary functionality in order to get high capacity systems. The ability to use and maintain an optimal "active set" for each UE is of vital importance. The maintenance of the active set is currently supported by event driven measurement reporting from the UE.

Since Inter-frequency Soft handover in practice is impossible to achieve due to UE limitations it is essential that the network is able to allocate an optimal active set on a new frequency as fast as possible. In order to do so the network needs relevant measurement information on the new frequencies from the UE. It would be preferable if Inter-frequency hard handover could be done by switching from one active set on one frequency to another "virtual active set" on a new frequency without having to wait for measurement reports on the new frequency. Note that this does not require or preclude the ability to establish several radio links simultaneously with the Handover Command message. 

The reporting criteria needed for maintenance of the "virtual active set" on a frequency different from the one used for the current radio connection, is exactly the same as currently defined for Intra-frequency measurements. The difference would be that the measurement accuracy will typically be less and maybe also the size of the "virtual active set" for other frequencies. This also implies that the UE need to get information about the current "virtual active set" for a non used frequency from the network. For the currently used frequency the active set update procedure is used. 

It is proposed that the Inter frequency measurement control message include "virtual active set" update capabilities for other frequencys than the currently used.

If the "virtual active set" is not provided the UE can only support a subset of the events and conditions specified for Intra frequency reporting since the UE have no knowledge of the presumed virtual active set on that frequency.

In order to reduce the signalling load it is proposed that it shall be possible for a UE to update the "virtual active set" autonomously, the control for this option is FFS. The network could order the UE to do "virtual active set" updates autonomously by specifying the events that should trigger an "virtual active set" update instead of  sending a measurement report to the network and wait for a measurement control order that contains a "virtual active set"update.

In order to evaluate if a certain frequency should be used instead of the currently used frequency some Inter frequency reporting events needs to be defined.

Below follow some examples of possible events that could be discussed.

Reporting event 2A: A CPICH on a non-used frequency enters the reporting range. (The reporting range is either defined from the best CPICH on the current frequency or from the combined quality according to [2] of the current active set)

Reporting event 2B: A CPICH on a non-used frequency leaves the reporting range. (The reporting range is either defined from the best CPICH on the current frequency or from the combined quality according to [2] of the current active set)

Reporting event 2C: The combined quality of a "virtual active set" on a non-used frequency enters the reporting range. (the reporting range is either defined from the best CPICH on the current frequency or from the combined quality of the active set)

Reporting event 2D: The combined quality of a "virtual active set" on a non-used frequency leaves the reporting range. (the reporting range is either defined from the best CPICH on the current frequency or from the combined effect of the current active set)

Reporting event 2E: A CPICH on a non-used frequency becomes better than an absolute threshold.

Reporting event 2F: A CPICH on a non-used frequency becomes worse than an absolute threshold.

Reporting event 2G: The combined effect of the "virtual active set" on a non-used frequency becomes better than an absolute threshold.

Reporting event 2H: The combined effect of the "virtual active set" on a non-used frequency becomes worse than an absolute threshold.

Note: By using cell individual offset for the cells of the non used frequency the trigger point of event 2A-H can be altered.

3 Conclusion and proposal

This contribution suggests that the network should have the possibility to provide the UE with a "virtual active set" on a non-used frequency or that the UE autonomously maintains a "virtual active set" by using the appropriate events to trigger the changes of the "virtual active set". The virtual active set allows all of the events for intra frequency measurements to be reused for reporting inter frequency measurements and at the same time support the maintenance of a virtual active set on other frequencies than the currently used. This will support the network to establish communication to a UE using an optimal active set as fast as possible after Inter-frequency handover is performed.

Some inter frequency events is also suggested for further discussion.

The measurement control message is proposed to be changed as follows:

10.1.2.1 MEASUREMENT CONTROL

<Functional description of this message to be included here>

RLC-SAP: t.b.d. 

Logical channel: DCCH

Direction: UTRAN(UE

Information Element
Presence
Range
IE type and reference
Semantics description

Message Type
M




Measurement Information elements





Measurement Identity Number
M




Measurement Command
M




Measurement Type
O




Measurement Reporting Mode
O




CHOICE Measurement





   Intra-frequency





      Intra-frequency cell info



Measurement object

      Intra-frequency measurement
      quantity 
C event trigger




      Intra-frequency measurement
      reporting quantity 
O


Note 1

      CHOICE report criteria





         Intra-frequency
         measurement 
         reporting criteria 





         Periodical reporting





   Inter-frequency





      Inter-frequency cell info



Measurement object

      Inter-frequency measurement
      quantity 
C event trigger




      Inter-frequency measurement
      reporting quantity 
O


Note 1

      Inter-frequency set 

      Update





      CHOICE report criteria





         Intra-frequency
         measurement 
         reporting criteria





         Inter-frequency
         measurement 
         reporting criteria 





         Periodical reporting





   Inter-system





   ………





It is proposed that a new chapter is added :

10.2.7.xx Inter-frequency SET UPDATE

Contains the changes of the active set associated with a non-used frequency. This information makes it possible to use events defined for Intra-frequency measurement within the same non-used frequency for Inter-frequency measurement reporting criteria. 

Information Element/group name
Presence
Range
IE type and reference
Semantics description

Radio link addition information

0 to <MaxAddRLcount>

Radio link addition information required for each RL to add

   CPICH info
M


Note 1

Radio link removal information

0 to <MaxDelRLcount>

Radio link removal information required for each RL to remove

   CPICH info
M


Note 1

Range bound
Explanation

MaxAddRLcount
Maximum number of radio links which can be added

MaxDelRLcount
Maximum number of radio links which can be removed/deleted



Note 1: If it is assumed that CPICH downlink scrambling code is always allocated with sufficient reuse distances, CPICH downlink scrambling code will be enough for designating the different radio links. 
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