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Compact multislot MS neighbor measurements

For EDGE COMAPCT the control channels full transmit power is maintained only during one timeslot. The active control channel timeslot is rotated in odd timeslots at successive 52 multiframes in order to ensure that MS can measure all the neighbors regardless of traffic allocation. However this is only true for single slot MS (multi-slot class 1). This document describes the problem briefly and proposes a common requirement for multi-slot COMPACT MS received signal level measurements. 

The figure below gives some examples of MS multi-slot class 1-7 allocation. It can be seen that with reasonable synthesizer settling times, only multi-slot class one MS is always able to measure two consecutive slots. If the COMPACT mobile is able to measure only during one time slot per frame (multi-slot class 2-7), it may not be able to measure neighbor cells during the CPCCH blocks, depending on time slot allocation. This problem will occur if the monitoring window will be on even timeslot. Therefore we propose that the measurement requirements for COMPACT MS should be defined more precisely in order to guarantee same basic functionality between all mobiles. The proposal is that when MS allocation is one slot symmetric, MS is required to take received signal sample for every TDMA frame when the measured neighbor is active and mobiles with higher multislot class than 1 are required to measure at least 4 samples from 2 different timegroups / 52 multiframe (from CSCH & CFCCH slots).

Figure 1: Examples of allocations where the measurement fails for multi-slot class 2-7 MS.

M = measurement opportunities, assuming 1 slot synthesizer settling time.
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Multi-slot Class 2 – measurement fails
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Multi-slot Class 3 – measurement fails
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Multi-slot Class 4 – measurement fails
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Multi-slot Class 5 – measurement fails
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Multi-slot Class 6– measurement fails
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Multi-slot Class 7 – measurement fails
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In order to be able to measure COMPACT neighbors regardless of traffic allocation by using 3-slot measurement window, the following issues have to be considered. The MS must be able to measure next slot after TX or just before following RX slot. It is not possible to place measurements at the end of the measured burst, but the measurements have to placed in the middle of measured burst because of delays. The figure 2 will give an example of the measurement requirements.  It is assumed that the MS is quite close to BTS and also the measured neighbor is close, so that both burst arrive at same time.

Figure 2: Example of measurement in slot next after the TX.
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S = Synthetizer Settling time

M = Actual monitoring time, time required for AGC settling + Actual RX-samples

As an example  (the total time of active burst is 542 us), we would require 100 symbols for AGC settling + monitoring (325 us=M). The time what is now allowed for synthetizer settling in this example is  217 us (=S). The current specification requiements for synthetizer settling time is not  tighter than 1 slot.

Multislot COMPACT MS is able to do the measurements during the idle frames of COMPACT multiframe structure. But even then the MS capability is somehow limited, as described by following example for multislot class 3 mobile, RX allocated to TS 7.

Figure 3: Example of measurements for multislot class 3 MS during CSCH & CFCCH frame
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It can be seen that the TX corresponding the RX in slot seven (1RX+2TX allocation) will prevent MS to perform measurements during idle frame from timeslots 1 and 3, so only samples from timeslots 5 and 7 can be taken. Samples can be taken both CFCCH and CSCH frames, total 4 samples from two different timegroups is available during one 52 multiframe.

It can be seen that the are severe limitations of COMPACTmultislot MS measurements. In order to be able to offer flexible allocation of network resources we propose that the COMPACT multislot MS measurement requirements are defined more precisely as proposed earlier in this paper.

