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Introduction


In recent discussion in 3GPP standardisation it has been discussed what the intra-frequency monitoring/measurement quantity should be. Discussion has been ongoing concerning both handover (HO) and idle mode cell re-selection. In this document we clarify and motivate the usage of the PCCPCH Ec/Io as the HO and cell re-selection criteria. This quantity is also the only quantity approved in WG1 at this point in time [1].


This contribution does not discuss the actual events that trigger the transmission of a measurement report or a cell re-selection.


general proposal for intra-frequency neighbour cell monitoring strategy


The Nokia view is that the Ec/Io is an appropriate measurement and reporting value for all intra-frequency HO and cell re-selection procedures. The decoding of the BCCH should not be required for making the decision to transmit a measurement report or for making a cell update decision at the MS. After  the (measurement report transmission or cell update) decision has been made by the UE, it is acceptable to require the decoding of the BCCH of the new cell.


benefits of proposed criteria in DCH state


For HO monitoring the proposed Ec/Io criteria has at least the following benefits.


No need for decoding of common channels, this would require a lot more processing and would results in increased transmit power level requirement on common channels.


Measurement process is fast, neither not tied with any common channel frame or interleaving period timing.


Allows network to control the HO regions by setting the PCCPCH power level


If PCCPCH power levels are kept the same in all cells, this is in practice giving same outcome as path loss based method, although is simpler to measure as absolute power measurement always contain relatively large uncertainty in UE. This has been noted for example in the RACH related discussions.


dRAWBACKS OF BCCH DECODING in idle state


In idle state the battery consumption is of utmost importance. This leads to measurements being done as seldom as possible. Still the measurements must be as fast as possible to facilitate reliable cell re-selection. The decoding of the BCCH for e.g. UL interference information cannot be a requirement for the normal idle-state cell re-selection criteria. After the decision to change cell it is OK to once decode the BCCH for the new random access parameters etc. The drawbacks of the BCCH decoding are discussed further in following sections.


If the decoding of neighbour BCCH is required, the minimum activity time becomes approximately X+N/K*30ms This formula assumes that the needed information is broadcast in every 20 ms PCCPCH interleaving period. Also the formula assumes that the decoding is always successful. The parameter X represents receiver setup time after sleep state, N number of neighbouring cells and K number of simultaneous decoding processes. Values for K in the range from e.g. 1 to 3 can be realistically assumed. Without the BCCH decoding the activity time could be significantly smaller (depending on manufacture implementation and algorithm selection), since the fixed penalty time caused by the decoding of the BCCH is not included. The decoding easily leads to a situation, where the activity increases by factor 2 or 3. The optimizing of the Ec/Io measurement procedure can make the factor even higher.


The increase of the activity periods has direct impact on the standby time of the UE. 


conclusion


The decoding of the neighbour cell BCCHs decreases the UE standby times significantly due to higher activity periods in the idle mode. Hence Nokia proposes that the 3GPP HO and cell re-selection meeting recommends to RAN WG1 and WG2 that the measurement criteria for all intra-frequency cell monitoring purposes should be the PCCPCH Ec/Io. 
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