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1. Introduction

In WG4 there has been some discussion on the impact of UE minimum power on the performance of the system. Simulation results have been presented to support the motivation to increase the UE minimum power by 6 dB(s) from –44dBm/3.84 MHz to –50dBm/3.84 MHz.  This paper discusses some of the simulations results provided and the impact on the proposed changes. 

2. Simulation results

In this section we review some of the recent simulation results [1] presented on this issue. Let us consider the assumptions used in this paper for the co channel case and adjacent channel case.

2.1 Co-channel minimum power UE

Assumptions stated are BS power is 28 dBm and max Rx power is –25 dBm. It then states …How close to the BS a UE can get before the call drops in the down link?  And the provided data is when the MCL = 53 dB based on 

MCL= 28 dBm/micro BS power – (-25 dBm/maximum UE received power)  = 53 dB

And therefore based on this MCL the interference generated by the UE is –97 dBm for a min power of –44 dBm 

The above assumptions are puzzling because the power from the BS for the micro case could be variable and you would get different results if the value were changed (only max power of 33 dBm has been assumed in WG4). So if the BS power is lower, you need even lower min power not to generate significant interference. For example a 10dBm BS power would mean the UE would generate –79 dBm of UL interference and then the min power should be even lower i.e.>–62 dBm/3.84 MHz. 

The other puzzling issue is, it is unclear why the call should drop when the max UE Rx power is –25 dBm. If the UE had better Rx blocking performance than this would makes this assumption worse.  The WG4 specification specifies a min BER for this value - it does not mandate the call should be dropped at this rx level. 

The key point should be - is what is a realistic MCL rather than what MCL shall I use in my (artificial) calculation.

2.2 (Adjacent channel interference 

The assumptions used in (1) for adjacent channel interference is puzzling. Here it states… How close can the BS can adjacent channel UE get before its call drops in the downlink at the cell edge. The provided data for the MCL is now 94 dB. 

MCL is not a derived parameter but a statistical value based on field data. A simple view of considering the impact of the uncoordinated mobile is to study a worst case calculation. This is shown below for a fixed MCL value of 53 dB to indicate the relative impact on noise rise for an un-coordinated and power control mobile.


Un–coordinated UE
Power controlled UE

UE power 
21 dBm 
-44 dBm

2nd adjacent ALCR (33 dB)
-43 dB
-

UE interference power
-22 dBm
-44 dBm

Therefore if the MCL is 53 the received noise power is 

MCL 
53 dB
53 dB

Received power at the BS
-75 dBm 
-94 dBm

The point of the above simple calculation is that the uncoordinated UE has a much greater affect than the UE min power in determining the noise rise at the base station. This is contrary to the data presented in [1]. Clearly they must be number of mechanisms to avoid the impact of uncoordinated UE and these should involve realistic escape mechanisms, statistical analysis, etc

Results are also presented in [1] using the macro simulation model to derive assumptions for the micro simulation case, however the agreed micro environment and simulation conditions i.e. path loss, etc are different. So I am not sure what the simulations results are telling us 

2.3 Impact of the OFF power (idle mobiles)

In all the discussions so far, the OFF power has not been taken into account to reduce the complexity of the simulation runs. The OFF power, is currently specified as –50 dBm/3.84MHz.  In a network, only a small percentage of users will be in a call depending on the grade of service selected by the operator. A significant number of the mobiles will be in the idle state and in this case will be transmitting an unwanted power of –50 dBm. So to increase the UE min power to –50 dBm and not consider the OFF power contribution may not provide a clear picture of the noise rise/capacity. The cumulative OFF power of all the idle mobiles should be considered.

It is unclear how the OFF power should be simulations, and what is the exact number of idle mode UE(s) 

3. IMPACT OF CHANGES TO MIN POWER

So far it has been proposed only the min power specification should change, Changing the min power without re-visiting the other specifications would not make sense as inorder to achieve the claimed benefits of a lower minimum power. This section looks at some of the parameters, which would need to change, and the implementation impact.

3.1 Impact on min power on PC range

Reducing the min power to –50 dBm will increase the power control dynamic range by a further 6 dB. The current power control range is 65 dB for a 21 dBm terminal. This will need to be increased to 71 for the 21 dBm terminal and 74 dB for the 24 dBm terminal.  

· This will have a clear impact in terms of implementation of the power control attenuation in the terminal.  It is unclear what should be the accuracy and tolerance specification for this additional range. This will require further WG4 discussions to specify new limits. 

.

3.2 Impact on the OFF power on tx SNR, spectrum emission mask and ALCR 

If the min power is reduced, then the OFF specifications will need to be reduced, otherwise a mobile cannot transmit an error free signal of –50 dBm min power when the OFF power noise is –50 dBm. The SNR of the Tx signal will be low,  the UE uplink will have a poor QOS and therefore the UE cannot operate at this new min power level. 

This exact value for the OFF power will require further WG4 discussion, however it simple assumption is, it may requires a 6 dB lower value from –50 dBm to –56 dBm to preserve the current delta. 

· This reduction in the OFF power will require changes to the min level specified for the spectrum emission mask and ALCR since there is co-dependence in the performance requirement where it is used to specify the lower limit.  This will require further WG4 discussions to derive new limits.

· Reducing the min power will also impact the implementation as additional RF isolation associated with new values of min power and OFF power are required. This will increase the size and weight of small terminal, as increased isolations/shielding may be required.  So far they has been no discussions on the implementation aspects on the proposed changes to the specification.  

4. Conclusion

In this paper, we have provided a number of comments related to [1] which indicate the simple assumptions used cannot be a motivation to reduce the min power specification. We have also shown if this power is reduced inorder to obtain the claimed benefits, parts of the current UE specification will need to be re-addressed. 

Therefore to progress this issue we need to provide clear evidence that claimed benefits are achievable without other techniques such as slotted mode and BS densitization which have been mentioned before which do not results in changes to the UE specification and implementation. We therefore feel until these results are provided the minimum Tx power requirement should be kept at -44 dBm. 
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