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Introduction

The UE behaviour is not fully specified in the following cases:

1. Multiple cells triggering event 1D

2. Reset of events 1A, 1B, 1C, 1E, 1F and other similar events

3. Triggering of 1C in case a member of the active set becomes very weak

Discussion

1. Multiple cells triggering event 1D

Event 1D is triggered whenever there is a change of best cell. It is possible that the current best cell becomes suddenly significantly weaker, so resulting in multiple cells meeting the criteria for event 1D. The current version of the specification is not clear with respect to the UE behaviour in such cases. The RRC specification in section  14.1.2.4 currently states:

[…]

When event 1D is configured in the UE, the UE shall:

1>
if "Measurement quantity" is "pathloss" and Equation 1 below is fulfilled for a primary CPICH that is not stored in "Best cell" in variable BEST_CELL_1D_EVENT, or if "Measurement quantity" is "CPICH Ec/N0" or "CPICH RSCP", and Equation 2 below is fulfilled for a primary CPICH that is not stored in "Best cell" in variable BEST_CELL_1D_EVENT:

2>
if all required reporting quantities are available for that cell, and if the equations have been fulfilled for a time period indicated by "Time to trigger":

3>
set "best cell" in the variable BEST_CELL_1D_EVENT to that primary CPICH that triggered the event;

3>
send a measurement report with IEs set as below:

4>
set in "intra-frequency measurement event results"; "Intrafrequency event identity" to "1d" and "cell measurement event results" to the CPICH info of the primary CPICH that triggered the report.

4>
set the IE "measured results" and the IE "additional measured results" according to subclause 8.4.2.

NOTE:
Event 1D can be triggered by an active or by a non-active CPICH.

[…]

The current text does not foresee the multiple triggering of event 1D, but the current MEASUREMENT REPORT message allows to report multiple CPICH info in "cell measurement event results", for up to "maxCellMeas" cells, i.e. up to 32 cells.

We can envision 4 different alternatives:

1(. The UE reports multiple instances of event 1D using multiple messages, including in each MEASUREMENT CONTROL message only one cell. The UE reports the cells is ascending order according to the configured measurement quantity, so that the last MEASUREMENT CONTROL message will include the strongest cell.

1(. The UE only reports one instance of event 1D, including in the MEASUREMENT CONTROL message the strongest cell.

1(. The UE only reports one instance of event 1D, including in the MEASUREMENT CONTROL message the list of all the cells that became better than the current best one, without a particular order in the list. The UE will store in the variable BEST_CELL_1D_EVENT the strongest cell reported.

1(. The UE only reports one instance of event 1D, including in the MEASUREMENT CONTROL message the list of all the cells that became better than the current best one, in ascending order according to the configured measurement quantity. The UE will store in the variable BEST_CELL_1D_EVENT the strongest cell reported.

The first alternative is not very attractive since it involves multiple messages over the air. The second alternative is very simple, but in this way the UE does not convey all the available information to UTRAN. The forth alternative is probably the best one for the amount of valuable data that is sent to UTRAN. Moreover, the forth one describes a UE behaviour that is similar to the case of event 1C.

[…]

3>
include in "cell measurement event results" all entries of the "cells recently triggered" in the variable TRIGGERED_1C_EVENT not in the active set as well as the "primary CPICH info" of all the primary CPICHs in the active set for which the measured value is worse (i.e. greater for pathloss and less for the other measurement quantities) than the one of the entry in "cell recently triggered" that has the best measured value. The "primary CPICH info" for those cells shall be ordered according to their measured value taking into account their cell individual offset, beginning with the best cell to the worst one;

[…]

If the forth alternative, or any other alternative, is agreed by the group, a CR will be proposed for the next meeting.

2. Reset of events 1A, 1B, 1C, 1E, 1F and other similar events

In the current version of RRC it is not specified if and when events 1A, 1B, 1C, 1E, 1F (and similar 2x and 3x events) have to be reset. For example, if a primary CPICH leaves the reporting range (1B) and then, after the MEASUREMENT REPORT message has been sent, it re-enters the same reporting range, should this primary CPICH be able to trigger event 1B again?

In theory, UTRAN should remove the reported primary CPICH from the active set as soon it has received the corresponding MEASUREMENT CONTROL message, but this action may come after some time or never, if there is some kind of problem in UTRAN. Meanwhile, the UE has to decide what to do if that primary CPICH re-enters the reporting range and then leaves it again. We envision 2 alternatives:

2(. The UE shall not trigger the same event (1A, 1B, 1C, 1E, 1F, 2B, 2C, 2D, 2E, 2F, 3A, 3B, 3C, 6A, 6B, 6C, 6D, 6E, 6F and 6G) with the same entity more than once, unless UTRAN sends a reconfiguration message or an ACTIVE SET UPDATE message that affects that entity. E.g., for the case of event 1B, UTRAN may remove the primary CPICH that caused the event and add it again later on; after that primary CPICH is added again event 1B could be triggered again by the same primary CPICH.

2(. The UE shall trigger the same event (1A, 1B, 1C, 1E, 1F, 2B, 2C, 2D, 2E, 2F, 3A, 3B, 3C, 6A, 6B, 6C, 6D, 6E, 6F and 6G) with the same entity more than once, provided that the conditions that caused the MEASUREMENT REPORT message to be sent are not met anymore in any interval of time after the event has been triggered. E.g., for the case of event 1B, the UE shall report event 1B a second time, if the primary CPICH re-enters the reporting range in any interval of time after the first instance of event 1B has been triggered, and then the condition of event 1B is met again by the same primary CPICH.
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Figure 1: E.g. resetting of event 1A (Alt. 2()
Note that events 4A, 4B and 5A already behave as in the second alternative. Note also that in theory a "time to de-trigger" could be defined in the second alternative, but this should be seen as an introduction of a new functionality, which is not acceptable for Release 99.

The second alternative seems to be more in line with the purpose of these events, which is to alert UTRAN that a special condition has been met. In fact, in the case of event 1A of the figure above, UTRAN may not be able to add the CPICH 3 the first time it is reported due to congestion in that cell, but it may be able to do so the second time it is reported, because the congestion may be over.

If the second alternative, or any other alternative, is agreed by the group, a CR will be proposed for the next meeting.

3. Triggering of 1C in case a member of the active set becomes very weak

The current description of event 1C does not include any provision for the case in which a member of the active set becomes very weak. Since event 1C is determined by the weakest member of the active set, if any active set cell becomes suddenly very weak, many cells will trigger event 1C. In case of "pilot pollution" there could be a dozen of reports due to the triggering of event 1C because a member of the active set is becoming weaker than a series of weak pilots.

We believe that the purpose of event 1C is to signal a cell that is a potential candidate in the active set, therefore, if a dozen of weak pilots is reported, potentially in a dozen of different messages, and UTRAN tries to add these pilots to the active set, a lot of resources could be wasted.
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Figure 2: Proposed correction to event 1C

In the above figure CPICH 1 and CPICH 2 are in the active set. CPICH 3 enters the reporting range and then it becomes better than the active CPICH 2, so triggering 1C. Then CPICH 2 becomes very weak and, according to the current description, CPICH 4, CPICH 5, CPICH 6 and CPICH 7 would trigger event 1C. In the figure it is proposed to limit the triggering of event 1C to the weakest CPICH in the active set, or to the reporting range of event 1A, whichever is lower, i.e. the red line. In this way, a pilot would not trigger event 1C unless it also meets the conditions for event 1A. In case Event 1A is not defined, the threshold defined in event 1E could be used as lower bound. If event 1A and 1E are not defined, the UE shall disable the reporting of event 1C.

We understand that such corrections are quite significant, but we also believe that the current description of event 1C is incomplete, since it does not take into account the potential problem described above.

If the proposed solution can be agreed in the group, a CR will be presented at the next meeting.

Conclusion

The three issues described above require the attention of the group, since they affect basic event measurement reporting in Release 99. The problems were not considered when the standard was initially drafted, but laboratory and field trials are now forcing us to reconsider the UE behaviour in these cases. We have no strong preference for the solutions suggested above, but we would recommend the group to agree on the way forward on each of the items here described.
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