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Introduction
In 25.133 section 8.1.2.4.1 GSM carrier RSSI it is stated that:
The UE shall meet the measurement accuracy requirements stated for RXLEV in GSM 05.08, when the given measurement time allows the UE to the take the same amount of GSM carrier RSSI samples as stated in the GSM specification during the measurement period.

In table 1 the number of samples per measurement period (480ms) required according to GSM 05.08 is shown. In GSM the total number of samples per measurement period is fairly constant and not really dependent on the number of carriers that shall be measured. In 25.133 it is also stated the GSM carrier RSSI sampling capability. Using a compressed mode pattern with 7-slot gaps enables the UE to take 5 GSM carrier RSSI samples per gap. Fullfilling the number of samples per carrier stated in GSM 05.08 will require that around 20% compressed mode is used only for measuring GSM carrier RSSI with the accuracy stated in 05.08. There will be no gain by measuring less carries instead the required number of samples per carrier are increased.

Number of BCCH carriers
Number of samples per 480ms
Total number of samples per 480ms
Number of 7-slot gaps per 480ms (assuming 5 samples/gap)
Percentage compressed mode required

32
3-4
96-128
20-26
19.4-25.3

16
6-7
96-112
20-23
19.4-22.4

10
10-11
100-110
20-22
19.4-21.4

8
12-13
96-104
20-21
19.4-20.4

Table 1
Number of samples per measurement period according to GSM 05.08

Assuming that the accuracy requirement for GSM RxLevel measurements in 05.08 are applicable for any amount of carriers up to 32 carriers means that it is reasonable to believe that it is enough to take 3-4 samples per carriers during 480ms to achieve the required accuracy. Therefore it is proposed to have a fixed minimum number of samples per GSM carrier over the measurement period and thereby make the requirement on number of samples per carrier independent of the number of GSM carriers in the monitored set. By doing that the amount of compressed mode needed to measure GSM carrier RSSI with the accuracy stated in 05.08 will be dependent on the number of GSM carriers in the monitored set as shown in table 2.

Number of BCCH carriers
Number of samples per 480ms
Total number of samples per 480ms
Number of 7-slot gaps per 480ms (assuming 5 samples/gap)
Percentage compressed mode required

32
3-4
96-128
20-26
19.4-25.3

16
3-4
48-64
10-13
9.7-12.6

10
3-4
30-40
6-8
5.8-7.8

8
3-4
24-32
5-7
4.9-6.8

Table 2
Proposed requirement on number of samples per GSM carrier

In GSM 05.08 the number of samples required is stated as an interval. To be able to set sufficient CM pattern there is a need to rather than an interval set a minimum number of samples that is required from each GSM carrier to achieve the specified accuracy in GSM 05.08. There are at least two options on how to select the minimum number of samples:

1. Assume that the UE needs to take 4 samples per GSM carrier as this is the upper limit in GSM 05.08 (for the 32 carrier case where it is assumed that the MS fulfils the accuracy requirement in GSM 05.08)

2. Assume that the UE GSM carrier RSSI sampling capability stated in 25.133 section 8.1.2.4.1 are based on that the UE only needs to take 3 samples per GSM carrier to achieve the accuracy stated in GSM 05.08.

To minimise the amount of compressed mode used it is proposed to use option 2 above and state in 25.133 that the UE needs to take at least 3 samples per GSM carrier to achieve the accuracy in GSM 05.08.

Another issue is to clarify how the UE shall behave when it is not possible to take the required number of samples per GSM carrier over the measurement period within the given CM pattern.

The are at least two options on how to handle this:

1. The UE distributes the availble samples over the number of carriers so that as many carriers as possible are measured during the measurement period with at least 1 sample per carrier. If not all GSM carriers are possible to measure during one measurement period those carriers shall be measured in the following measuremnt periods.

2. The UE shall measure as many GSM carriers as possible during the measurement period using at least 3 samples per neighbour. Those GSM carriers that not where possible to measure (taking at least 3 samples) during one measurement period shall be measured in the following measuremnt periods. This means that the reporting period of each single GSM neighbour can be a multiple of 480 ms, i.e. the reporting period of each neighbour can be irregular. However each reported neighbour is measured over one measurement period and fulfils the accuracy requirement in 05.08.

For the network algorithms it is believed to be more important to get reliable measurements having the specified accuracy than getting fast measurement results with unknown accuracy. Therefore it is proposed to use option 2 above. Option 2 is also inline with how the measurement period for the FDD inter-frequency measurements is handled when there is not enough compressed mode, i.e. a trade-off in time is made rather than in measurement accuracy.

Proposal

The attached CR contains the above proposed changes.
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8.1.2.4
GSM measurements

The requirements in this section applies only to UE supporting FDD and GSM.


In CELL_DCH state when a transmission gap pattern sequence is provided by the UTRAN the UE shall continously measure GSM cells and search for new GSM cells given in the monitored set.

Measurements on a GSM cell can be requested with BSIC verified or BSIC non-verified.

If BSIC verified is requested for a GSM cell the UE shall only report measurement quantities for that GSM cell with a BSIC “verified” according to section 9.2.5.2. If BSIC verification is not required for a GSM cell the UE shall report measurement quantities for that GSM cell irrespectively if the BSIC has been verified or not verified according to section 9.2.5.2.
If the UE does not need compressed mode to perform GSM measurements, the requirements in GSM 05.08 shall apply.

8.1.2.4.1 GSM carrier RSSI

A UE supporting GSM measurements shall be able to measure GSM carrier RSSI levels of GSM cells from the monitored set with acquisition speed defined in table 8.1. During one TGL it shall be possible to measure the same number of GSM carriers as the number of GSM carrier RSSI samples specified in table 8.1 (taking one sample per GSM carrier). This measurement shall be based on a transmission gap pattern sequence with purpose “GSM carrier RSSI measurements”

In the CELL_DCH state the measurement period for the GSM carrier RSSI measurement is [480] ms.

The UE shall meet the measurement accuracy requirements stated for RXLEV in GSM 05.08, when the given measurement time allows the UE to the take at least 3 GSM carrier RSSI samples per GSM carrier in the monitored setduring the measurement period.

Table 8.1

TGL
Number of GSM carrier RSSI samples in each gap.

3
1

4
2

5
3

7,10,14
5

If the UE can not take the above required number of samples per GSM carrier during one measurement period the UE shall measure as many GSM carriers as possible during that measurement period using at least 3 samples per GSM carrier. The GSM carriers that not where measured (taking at least 3 samples) during that measurement period shall be measured in the following measurement periods. This means that, in this particular case, the L1 reporting period to higher layers of a GSM neighbour can be a multiple of one measurement period, i.e. the reporting period of each neighbour can be irregular.
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