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1 Introduction

In RAN2#79 meeting the question was raised on whether the current specified power management related additional backoff  P-MPR which is applied to Pcmax can be used by the mobile terminal for mitigating in-device interference , e.g. avoiding interference from LTE to the ISM band. From the discussion it became apparent that there is no common understanding among the companies. Therefore this contribution reviews the RAN4 status with respect to the P-MPR usage. Furthermore a way forward for a power control solution for IDC is being discussed in more detail.     
2 Discussion

RAN4 took an effort to specify the use cases for which UE is allowed to use P-MPR [1] [2] [3] since without any definition the purpose of the P-MPR is unclear consequently leading to an ambigious  specification and allowing for different interpretations when P-MPR can be used. This means that the actual mobile output power can not be understood as single interpretation.  The original reason for P-MPR was the power reduction in the terminal in order to fulfill EMC/SAR requirements for the following cases [1]: 
· for LTE UL simultaneously transmitting with another RAT, i.e. a non 3GPP RAT, but both using the same antenna  
· to fulfill stricter SAR levels in tablets with proximity sensor
However it became apparent that companies had a different understanding on what the term P-MPR should cover. Therefore after several discussion rounds RAN4 came up with the following definition of P-MPR which can be found in TS36.101 [4]:
P-MPR is the allowed maximum output power reduction for;

a)
Ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN specifications.

b)
Ensuring compliance with applicable electromagnetic energy absorption requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.

The UE shall apply P-MPR only for the above cases. For UE conducted conformance testing P-MPR shall be 0 dB

NOTE 1: P-MPR was introduced in the PCMAX equation such that the UE can report to the eNB the available maximum output transmit power. This information can be used by the eNB for scheduling decisions.

NOTE 2: P-MPR may impact the maximum uplink performance for the selected UL transmission path
Even though RAN4 didn’t consider the techniques discussed in IDC, the current P-MPR definition in TS36.101 could be interpreted in a way that UE is also allowed to use P-MPR for in-device interference avoidance. In particular the case a) adressing the self desense requirements  looks like covering also the IDC case. Therefore we think it would be better to send an LS to RAN4 and check with RAN4 whether UE is allowed to reduce its maximum power autonomously (P-MPR) for in-device interference avoidance.
Proposal1: Ask RAN4 whether UE is allowed to reduce its maximum transmit power by P-MPR in order to reduce/avoid in-device interference  
As already discussed during the Study Item phase, in addition or alternatively to the FDM/TDM solution reducing the uplink transmission power can be also considered as a mechanism for reducing or mitigating In-device interference. In particular the IDC interference problem caused by LTE Tx to ISM Rx is usually more serious due to the transmit power difference, i.e. LTE maximum transmission power is higher. Therefore reducing the LTE UL transmit power is one further option to ensure that the quality of ISM Rx is acceptable besides FDM or TDM solution.
However we are not sure that simply allowing the mobile to autonomously reduce its maximum transmit power, i.e.  using the P-MPR also for the IDC case, and relying on the current PHR procedure for providing transmit power related information to the eNB achieves an efficient mechanism for solving IDC problems. Especially we see some disadvantages when using the PHR reporting mechanism on MAC for conveying P-MPR related information to eNB when applied to the IDC case. 
Firstly according to TS36.321 power headroom info is only reported for activated serving cells, whereas it would be useful for the IDC case to report power information not only for the active serving cells but for all configured frequencies. This would give eNB a more comprehensive picture of UEs situation. It should be noted that IDC problem reporting is also done for all frequencies configured by MeasObject, i.e. MeasObjectID is used to indicate an affected frequency. Furthermore since all IDC related signalling/functionality resides on RRC layer also the signalling for a power control solution should be on the same layer, e.g. power control related info is included in IDC problem indication message. 
Apart from the reporting mechanism itself there needs to be also further investigation on what power related information is useful for proper eNB power/resource allocation. One approach which was already mentioned during RAN2 email discussion would be to report the maximum UL power that is acceptable for ISM reception per frequency carrier, i.e. this is similar to reporting the P-MPR value used for IDC, in order to allow eNB to properly manage UL power allocation. However since the interference caused by uplink transmissions depends also greatly on the PRB location, it might be useful to also convey some information on PRB usage to eNB, i.e. which PRBs are critical from interference point of view for uplink transmissions.

Given that there are several aspects which require a thoroughly investigation we don’t think that it’s sufficient to apply  P-MPR also for IDC case and rely on current MAC PHR procedure but rather propose that RAN2 further discusses details of a power control solution for IDC.


Proposal2: RAN2 should further discuss details of a power control solution for IDC 

3 Conclusions

Proposal1: Ask RAN4 whether UE is allowed to reduce its maximum transmit power by P-MPR in order to reduce/avoid in-device interference.
Proposal2: RAN2 should further discuss details of a power control solution for IDC 
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