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1. SUMMARY AND CONCLUSION 

This contribution is a continuation of [1], presenting results for additional example 
measurement scenarios using alternate assumptions, and further discussion on system impact. 
The results are applicable to CELL_DCH and are conservative for idle mode.  We observe: 

• The performance degradation can be a few tenths dB for measurements more 
aggressive than those of [1]. 
-In a 3 kmph Vehicular A channel at 64 kbps and 1% BLER with 80 ms interleaving, 
the loss is about 0.3 dB when 7 slots are lost due to the measurement and the 
measurements are made every TTI.   

• The system impact of measurement degradations can be offset by improved geometries 
at system or frequency boundaries.  System simulations are therefore needed to 
determine if there will be any net impact due to measurement losses. 
-For example, the lowest 10% user geometries in an edge cell can have about 1.3-1.9 
dB better geometry than a center cell, depending on the amount of hard handover 
hysteresis. 

 
We also comment:  

• Inter frequency or inter RAT measurements are only performed when the serving cell 
strength is below a threshold, and so these degradations only apply to a subset of 
MBMS users. 

• FACH measurement occasion rates can be as high as 50% (for M_REP=2) [2].  
Compensating for 50% loss of data using outer coding may be difficult, and so it is 
relevant to examine the assumption that the UE must lose an entire TTI for every 
measurement.   

• The results here are again examples of possible measurement scenarios.  As discussed 
during the last meeting, RAN1’s view on measurement parameters for system 
scenarios of interest for MBMS is needed to allow conclusions on the impact of 
measurements on MBMS performance in the various RRC states.   

• Outer coding gains are known to be reduced when combined with other diversity 
sources such as macro diversity [3].  Additional study is needed to determine the 
system level gains from outer coding in the presence of techniques such as selection 
combining. 

 
Given the above, we conclude that the benefits of outer coding for MBMS are not yet clear.  
In particular, system level study including macro diversity techniques, and clarified system 
scenarios and parameters for measurements could help clarify what benefits outer coding 
might offer for MBMS. 
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2. LINK SIMULATIONS 

Some companies expressed concern at the last meeting that the measurement gap length and 
measurement repetition rate used in [1] were unrealistic.  Here, we provide additional results 
intended to represent a more aggressive measurement approach.  Again, this is an example 
configuration as it is dependent on system scenario and implementation assumptions, and 
these have not been agreed in RAN1.  In particular, the results address GSM measurements in 
idle mode and CELL_DCH; examples of other measurements and states are for further study. 

We simulated a single S-CCPCH carrying one continuously transmitted 64kbps MTCH with 
an 80ms TTI.  Every TTI, the UE performs a measurement, which causes it to lose 7 slots of 
MTCH data.  This corresponds to compressed mode pattern 2 in table 8.7 of [2], and so the 
results apply to CELL_DCH state.  Note that pattern 2 does not have the most frequent 
measurements of the compressed mode patterns shown, and so may be a conservative choice.  
It may be conservative because low UE velocity operation is the limiting factor in MBMS 
performance, and lower velocity UEs should have less frequent cell change.  Also, 
considering that outer coding has been shown to degrade MBMS performance at vehicular 
speeds, low UE velocities are of greatest immediate interest.   

This compressed mode pattern is also applicable to idle mode operation.  It exceeds the 
requirements of idle mode for the case where GSM measurements are required, based on the 
following: 

• At the minimum DRX cycle length in idle mode of 640ms, at most 32 GSM neighbor 
cell RSSIs must be measured every 5.12 seconds [2, section 4.2.2.5] 

• RSSI measurements are about 3/8 of GSM measurement time [2, section 8.4.2.5] 
• A 7 slot measurement gap allows at least 6 GSM RSSI measurements [2, table 8.4]  

 
Therefore, the number of GSM measurement slots per 5.12s measurement period is 32*8/3 ≅ 
85 slots.  (We should comment that longer DRX cycles or smaller GSM neighbor cell lists 
would reduce this requirement.) Since compressed mode pattern 2 has 6*5.12/0.08=384 
measurement slots in the 5.12 second measurement period, this far exceeds the requirement 
for idle mode. 

 
 

Table 1: Simulation Parameters 
Parameters Value 
Information Rate 64.2 kb/s 
Spreading Factor 32 
Channel Condition Vehicular A 
UE Speed 3 kmph 
TTI Length 80 ms 
Geometry -3 dB 
Channel Estimation CPICH Based 
Turbo Decoder Max Log MAP 
Measurement Frequency Every 80ms 
Duration Per Measurement 0 or 7 slots 
Simulation Length 6000 TTI 
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Figure 1 compares the performance with and without measurements using the parameters in 
the table above.  It is seen that a 7-slot measurement degrades performance at 1% BLER of an 
80ms TTI by approximately 0.3 dB. 

3. SYSTEM SIMULATIONS 

In [1], it was pointed out that geometry assumptions may vary from the non-measurements 
case to the case when inter frequency or inter RAT measurements are used.  We provide some 
simple system simulation results to illustrate this point.  We examine the geometry statistics 
of users in a cell in the center site and in the cell at the edge of the system.  (The blue and 
green cells indicate the center and edge cells, respectively, in figure 2.)  The system 
simulation parameters, based on those of [4], are below: 

Parameter Explanation/assumption Comments 

Cellular layout 
Hexagonal grid, 3-sector 

sites 
19 sectors (2 rings) 

Site to Site Distance 2.8km  
Simulation type Snapshot 10,000 drops 

Antenna Pattern 
Gain=min 

(12(Θ/Θ3dB)^2,20) 

Front-to-back-ratio=20dB 
Half-power-beamwidth=70 

degrees 
Vertical Gain Not Considered 

Propagation Model PL=128.1+37.6log10(d) d is in km 
Lognormal std. 8dB  

Sector Correlation 1  
Site-to-site correlation 0.5  

Carrier frequency 2GHz  
Node B antenna gain 14dB  
Node B total power  43dBm  

Thermal Noise Power -174 dBm/Hz  
UE Noise Figure 9 dB  

User Distribution  
Users dropped uniformly 

in the sector  
 

Hard Handover Threshold -3 or 0 dB  
 

Figure 3 shows cumulative distribution functions of user geometries in the two cells.  
Examining the –3 dB HHO threshold curves, we observe that the lowest 5% and 10% 
geometries in the edge cell are 1.5 and 1.9 dB greater, respectively, than the central cell.  The 
difference in the 0 dB HHO thresholds curves are somewhat less: the lowest 5% and 10% 
curves are about 1.0 and 1.3 dB apart, respectively. 

Of course, these two cells represent the extremes of interference behavior, and other cells will 
have geometry distributions somewhere in the middle.  However, these results do indicate that 
degraded performance in edge cells due to measurements can be offset by the better geometry 
of those cells, and therefore that system level simulations are needed to establish the ultimate 
impact of measurements on MBMS system design. 
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Figure 1. Link performance with and without measurements: 3 kmph 
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Figure 2. System Simulation Layout 
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Figure 3. Center and Cell Edge Geometry CDFs 


