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1. Identification of the Problem

Downlink signalling failure, as a triggering criterion for cell reselection is FFS in 25.304. 

2. Introduction

In 25.304, there are a number of criteria for triggering a cell reselection. Two of those are based on inadequate cell quality. Those are:

· S ( 0

· Downlink signalling failure 

The second criterion is FFS. The purpose of this contribution is to discuss the need for this criterion and, if so, how it should be defined.

The procedure exists in idle mode and in connected mode on common channels. 

3. Discussion

The cell selection criterion, S = 0 is the lowest quality limit defined for which a cell may be chosen, where


S = Q - Qmin – Pcompensation.

The parameter Qmin should be set such that it is likely that the UE will be able to get service in the cell if the criterion is fulfilled. It should consider both the downlink quality and the possibility that the UE will reach the BTS using the maximum allowed power in the cell. The term Pcompensation compensates for the case that the UE is not able to use the maximum allowed power. 

The downlink signalling failure criterion was inherited from GSM. In GSM the equivalent to the S criterion is based on the received signal level. However, due to external interference or severe multipath conditions, it might be impossible to decode any signal even if the signal level is high enough. Therefore it is necessary to also monitor the possibility to decode the downlink messages, i.e. the paging channel. 

For UMTS, S is based on the signal quality (Primary CPICH Ec/No). Thus, with suitable setting of the Qmin parameter, it should always be possible to decode the downlink messages if the criterion is fulfilled. There is however the possibility that the operator, of some reason, increases the power level of the Primary CPICH compared to other channels such that the measured Q value does not reflect the quality of those channels. This should of course be compensated with a corresponding increase of the Qmin parameter. In that case, there is no need anything more. 

However, in order to cover the exceptional case that Qmin is not set to an appropriate value, a downlink signalling failure criterion would be needed to prevent the UE from staying forever in a cell where it can not obtain service. This criterion can be simple since the S criterion covers most cases.

4. Idle mode

The following method is used in GSM:

Each time the UE attempts to decode a page message, it shall increment a counter DSC by 1 if the decoding is successful, otherwise it shall decrement DSC by 4. When DSC ( 0, downlink signalling failure is declared. This will occur if the decoding error rate is more than 25%. The time it takes to detect downlink signalling failure depends on the initial value of DSC and how often the UE attempts to decode the paging message. In GSM the initial value depends on the DRX period such that downlink signalling failure is detected in about 6 seconds when the decoding error rate is 100%. 

Since we have a very efficient power saving DRX mode in UMTS, the UE will ideally not decode the paging channel very often. It is therefore difficult to use the same method. The PICH detection must also be included in the algorithm. It is therefore proposed to use a simpler method that only utilises a timer. Downlink signalling failure shall be declared if the UE has not successfully decoded any page message for a period of 60 seconds. The network will be responsible to send a minimum of about one (dummy) page per 20 seconds for each paging group, in order to prevent the UE from declaring downlink signalling failure. This low rate of dummy paging rate will have a marginal impact on the UE power consumption. 

5. Connected mode on common channel

In Cell_PCH state and URA_PCH state, the UE uses DRX and monitors PICH in the same was as in idle mode. The same method for downlink signalling failure can therefore be used. 

In Cell_FACH state, the UE continuously monitors the FACH. The messages are  intended for different UEs and will thus be sent with varying power.  A particular UE will not be able to decode all messages. A similar method for downlink signalling failure as for idle mode can be used. Downlink signalling failure shall be declared if the UE has not successfully decoded any FACH message for a period of 60 seconds. The network will be responsible to send a minimum of about one message per 20 seconds that is possible to decode for each UE monitoring the FACH. 

6. Conclusion 

The S criterion will be sufficient to guarantee the quality in the selected cell if Qmin is set so that the different radio bearer’s power levels are considered. A proposed simple downlink signalling failure criterion is considered good enough to cover exceptional cases when the S criterion is not properly set. 

7. Proposed CRs

WG2:
CR to 25.304 introducing the specification of downlink signalling failure.
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