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 Discussion on measurement characteristic
1 Introduction
In the telco#3 there was discussion on how to specify behaviours of mobiles measurements, especially on sampling and averaging. This paper gives further investigation addressing these issues and contains proposals for modification of BTS energy saving TR.
2 Discussion
As mentioned in the previous discussion the BSIC decoding is always made on the BCCH channel (TS0). Since the power reduction is not allowed on the BCCH channel no impact is foreseen on the BSIC decoding.
Regarding to the measurement sampling and averaging, it is specified in 45.008 that at least 5 samples need to be taken in a period no shorter than 5 seconds for all neighbour cells ( i.e. Max {5 , ((5 * N + 6) DIV 7) * BS_PA_MFRMS / 4}). Consequently the number of neighbour cells (N) is an important input to define the length of averaging period.
The meaning of the above formula is an important clue to help identify mobiles behaviour. The following figure shows an example for neighbour cell monitoring: 
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Figure 1 mobile measurement example
The MS belonging to P1 paging group needs to monitor downlink CCCH for paging. During reading paging messages there are totally 28(7*4) idle slots for mobiles to monitor neighbour cells (7 timeslots in each frame). The time for each neighbour cell measurement is consisted of the monitoring time for measurements and the switching time between two neighbour BCCH frequencies. To guarantee the time for measurements is sufficiently long we can assume that during this period totally 7 samples are made for neighbour cells (i.e. the sampling is made every 4 timeslots). Suppose for each neighbour cell 5 samples are made then the total number of paging blocks which completes the measurement for all neighbour cells reach to (5 * N + 6) DIV 7). Since the period for each paging group equals to 240ms* BS_PA_MFRMS (≈BS_PA_MFRMS/4), the total time for samples averaging approximately equals to ((5 * N + 6) DIV 7) * BS_PA_MFRMS / 4. 
From the above analysis we can assume that when 5 samples are required for each neighbour cell and sampling is made every 4 timeslots (7 samples are collected in each paging reading), the averaging time reaches to ((5 * N + 6) DIV 7) * BS_PA_MFRMS / 4.
An exceptional case we need to pay attention is that if the number of neighbour cells is very small, then the above mechanism will cost the averaging time much smaller than 5 seconds. In this case the MS needs to either make more samples than 5 or make the sampling period longer than 4 timeslots to make the final measurement results as uniform and stable as possible. In other words the averaging time is dependent on the number of required samples per cell and the number of neighbour cells.
Based on the above discussion it is necessary to define typical values for the mentioned parameters including BS_PA_MFRMS, number of neighbour cells and number of samples before simulation is made. In addition we need to consider both scenarios that the number of neighbour cells is large and small, which might result in different sampling and averaging period for mobiles.
It is therefore proposed and was agreed in the telco#3 to give typical values of BS_PA_MFRMS, number of neighbour cell and number of samples for each cell need to be defined into the TR. However how to select the typical values remained undefined in the telco#3.

After further investigation it is proposed to have the typical values for these parameters in the following table:
Table1 recommended values of parameters
	parameters
	values

	Number of neighbour cells
	6 … 32

	BS_PA_MFRMS
	2, 4, 6

	Number of sampling
	5


Proposal 

It is recommended to set values of the parameters as shown above. 

Different sampling and averaging period should be considered due to the range of neighbour cell number. 
3 Modification of the TR

Based on the discussion in Sec 2 it is proposed to have corresponding modification in the TR as follows:

6.5  MS measurement characteristics

The need for clarification of MS related procedures has been raised during the study in order to create a simplistic model for measurement sampling, averaging and cell reselection procedures and handover preparation in the MS. These items are subject for discussion with MS manufacturers and feedback was  requested to derive such a model. Behaviour of legacy MS in field and new MS has to be distinguished. 
The following settings are proposed for network parameters as depicted in Table 6 below.
Table 6: parameters for MS measurement
	parameters
	values

	Number of neighbour cells
	6 … 32

	BS_PA_MFRMS
	2, 4, 6

	Number of sampling
	5


6.5.1  BCCH carrier power measurement sampling

In idle mode it is specified in 45.008 that at least 5 samples need to be taken in a period no shorter than 5 seconds for all neighbour cells ( i.e. Max {5 , ((5 * N + 6) DIV 7) * BS_PA_MFRMS / 4}). Consequently the number of neighbour cells (N) is an important input to define the length of averaging period. The MS belonging to a certain paging group needs to monitor downlink CCCH for paging. During reading paging messages there are totally 28(7*4) idle slots for mobiles to monitor neighbour cells (7 timeslots in each frame). The time for each neighbour cell measurement is consisted of the monitoring time for measurements and the switching time between two neighbour BCCH frequencies. To guarantee the time for measurements is sufficiently long we can assume that during this period totally 7 samples are made for neighbour cells (i.e. the sampling is made every 4 timeslots). Suppose for each neighbour cell 5 samples are made then the total number of paging blocks which completes the measurement for all neighbour cells reach to (5 * N + 6) DIV 7). Since the period for each paging group equals to 240ms* BS_PA_MFRMS (≈BS_PA_MFRMS/4), the total time for samples averaging approximately equals to ((5 * N + 6) DIV 7) * BS_PA_MFRMS / 4. 

From the above analysis we can assume that when 5 samples are required for each neighbour cell and sampling is made every 4 timeslots (7 samples are collected in each paging reading), the averaging time reaches to ((5 * N + 6) DIV 7) * BS_PA_MFRMS / 4.

An alternative case is that if the number of neighbour cells is very small, then the above mechanism will cost the averaging time much smaller than 5 seconds. In this case the MS needs to either make more samples than 5 or make the sampling period longer than 4 timeslots to make the final measurement results as uniform and stable as possible. In other words the averaging time is dependent on the number of required samples per cell and the number of neighbour cells.

Based on the above discussion it is necessary to define typical values for the mentioned parameters including BS_PA_MFRMS, number of neighbour cells and number of samples before simulation is made. In addition we need to consider both scenarios that the number of neighbour cells is large and small, which might result in different sampling and averaging period for mobiles.

In a conclusion if (5 * N + 6) DIV 7) * BS_PA_MFRMS / 4 > 5, mobiles should measure neighbor cells every 4 timeslots per TDMA frame when awake from DRX mode and otherwise mobiles should measure only 1 neighbor cell in each TDMA frame.
4 Conclusion
More agreement on the common assumptions for MS measurements characteristics is needed to enable further evaluations with adjusted parameter settings. The sourcing company would welcome agreement of the proposed changes.
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