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Introduction

In TR 36.816 LTE transmit power control is agreed as one possible solution to solve in-device coexistence issue. RAN4 study which is part of TR also suggest following:

	· LTE transmit power control (typically power level below the maximum 23 dBm) can further help mitigate/reduce the coexistence interference. 


In this document we analyse usefulness of transmit power control to solve the interference issue.

Discussion

Interference caused by LTE to ISM and GNSS is dependent on LTE transmit power. If transmit power can be reduced then it will reduce the corresponding interference to ISM and GNSS. eNB can take lower power transmission requirement into account while scheduling MCS and resource blocks to UE. When power control based solution is considered then it may result in loss of throughput and increase in latency. 
UE autonomously reducing the transmission power is not a clean solution as it may lead to loss of packet. In RAN2#73Bis it is discussed that possibly P-MPR can be used with modification of PHR reporting to indicate to eNB that the reduction is because of in-device coexistence. So that eNB takes this into account while scheduling. This will lead the same amount of data transfer to take longer and hence co-existence issue for longer time. 

Observation 1: Power control solution will cause increase in transfer delay
As captured in TR 36.816 that the desense level due to LTE transmission is very large. Definitely it is not possible to reduce the transmission power to such low value. However 2-3 dB type reduction can be tolerable. Because of this constraint this solution is applicable to only some portion of frequency band which are sufficiently far from ISM. 
Observation 2: Power control solution is applicable to only some portion of the band 40 and band 7.

 If UE is close to eNB then path loss will be less and UL transmit power will be small. In that case it is possible even some frequencies close to ISM can use it. However in this case it actually is a solution which is applicable for a ring shaped area where only few UEs can use it. Fig. 1 depict the power control solution applicability zone.
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Fig.1: Power control Solution Applicability Zone

Observation 3: Power control solution is applicable for a ring shaped area where only few UEs can use it

As power control solution is not applicable in all places it will require trigger to be sent whenever UE is moving in or out of the area where power control solution is required. As well to avoid frequent trigger due to ping pong some hysteresis mechanism will be required. UE implementation has to keep on evaluating the applicability of power control solution.
Observation 4: It will require switching between power control solution and other solution based on UE movement. It adds complexity at UE side for constant monitoring of applicability of this solution based on UE movement.
LTE TDD band 40 and ISM simultaneous activity can be divided in four categories:

Case 1: LTE UL transmission overlaps with ISM transmission

Case 2: LTE DL reception overlaps with ISM reception

Case 3: LTE DL reception overlaps with ISM transmission

Case 4: LTE UL transmission overlaps with ISM reception.

If we take any of the agreed use case and analyse their activity in time it is evident only some portion of the time LTE UL transmission causes interference to ISM reception i.e. case 4. Whereas in some other time LTE UL doesn’t cause any harm to ISM i.e. case 1. 

When LTE UL transmission doesn’t cause any interference to ISM even when ISM is also operating simultaneously i.e. case 1 then it is preferable NOT to apply the power reduction. 
UE should not inform the network about every PHR increase to limit the PHR reporting overhead in case of PHR trigger for power management. Thus PHR reporting/PMPR handling will be a somewhat slow mechanism. Power control solution in its current form will cause reduction in tx power even when it is not required. If we want to prevent this then extensive changes to current mechanisms might be required. For example it needs to be reported to eNB some pattern of LTE and ISM overlap. This change will make it similar to TDM and therefore make power control solution redundant.
Observation 5: Power control solution in its current form will cause reduction in transmission power even when it is not required to do so. It will require substantial changes in its current form to make it efficient.

Power control is applicable only for one direction i.e. LTE causing problem to ISM. It cannot help when ISM transmission is affecting LTE. If this factor is also considered then the scope of usefulness of power control solution is further reduced. 

Observation 6: Power control is applicable only for one direction i.e. LTE causing problem to ISM. If this factor is also considered then the scope of usefulness of power control solution is further reduced. 

Based on observations done above it seems power control solution have various limitations and in its current for it is not efficient mechanism and will require substantial changes to make it work efficiently.

Proposal 1:  Based on the observations done above we propose not to consider power control solution as a mechanism to solve in-device coexistence issue.
Proposal

In this contribution, we propose:

Proposal 1:  Based on the observations done above we propose not to consider power control solution as a mechanism to solve in-device coexistence issue.
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