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1 Introduction

In RAN4 QingDao, China  meeting #64,  the way forward in [1] proposes to have in RAN4 meeting #64bis the following discussion:
· Discuss first the definition, potential ranges of allowed values and potential applicability of P-MPR.
· If the definition, potential ranges of allowed values and potential applicability are clarified by the group, move forward and discuss the necessary specifications change. 

Further, in RAN4 Santa Rosa meeting #64bis, during many offline discussions with operators and UE vendors, the feedback we received from a majority of companies was to keep the LTE definition. It has also been suggested to follow up after the definition discussion held in Santa Rosa in the RF room.
In this contribution we are discussing the P-MPR definition for HSPA reiterating some of the key factors (already explained in previous contributions[2]

 REF _Ref336615735 \r \h 
[5]) to consider for the P-MPR definition, and finally making a text proposal.
2 P-MPR applicability 
The P-MPR is a power back off that a UE uses in order to comply with SAR requirements (1.6mW/g in North America and 2mW/g in the rest of the world) when needed, including during multi RAT transmissions which are out of the scope of 3GPP.

A form factor that supports multiple RATs that can transmit simultaneously has to be tested for simultaneous transmissions against SAR requirements if certain conditions are met. These conditions are laid out in the framework testing decision diagram provided by the regulatory bodies. We showed a complete example of such a diagram in [2].
SAR testing is dependent on several factors:

· Antenna configuration, including the distance between the antennas of different RAT transmitters (HSPA and WiFi or HSPA and BT are already known cases)
· Frequency Band (the phantom liquid composition is frequency dependent)

· Proximity sensors (distance from the human body when activated – typical distance value is 9-10mm for tablets)

· UE form factor (i.e. terminal, tablet)

Another important factor is that a multi mode UE may share the same antenna system for certain RATs. Each 3GPP RAT has to be stand alone tested and then, if supported, for simultaneous transmissions with other RATs (WiFi or BT for example).  However multiple antennas for 3GPP form factors cannot be precluded since we are facing a large number of band combinations that a UE may support, thus multi-band antenna designs for multiple RATs is becoming a very challenging task.
In each 3GPP RAT, SAR requirements are tested against a set of specific tests that were selected (from the GCF test suite) and are used by specialized certified laboratories. 

The testing/UE calibration for SAR compliance may lead to different P-MPR values that are: frequency band specific and RAT specific and may be dependent on a simultaneous transmission with non 3GPP transmitters as well (HSPA + WiFi, HSPA + BT for example). However due to antenna sharing (for 3GPP transceivers for instance) we believe that P-MPR values may be influenced by form factors design trade offs.
Observation 1 : The P-MPR applicability concerning the HSPA technology for SAR compliance is a clear use case.
In Santa Rosa meeting it has been suggested by some operators to limit the applicability to LEE devices, meaning laptops notebooks, ultrabooks and tablets that use proximity sensors.

It is true that tablets and laptops employ proximity sensors to trigger the power backoff if needed. However it is well known that smatphones use as well proximity sensors in order to detect head(face) proximity mainly for turning off the screen and the tactile feedback, but this should not preclude a power backoff trigger as well if needed.

Also in some form factors the proximity sensor activity may be combined with magnetic orientation sensor for example in order to detect the form factor relative position (vertical, horizontal etc) to the body or head respectively.

In the same time it is clear that P-MPR is applied only when it is dominating the transmission related MPR which is modulation,channel, and frequency dependent. If a power reduction is not necessary due to the already applied MPR, the P-MPR will not be applied.

Observation 2: The P-MPR definition cannot be restricted to a specific form factor. 
3 P-MPR Ranges
As we mentioned in the previous section, the P-MPR is a frequency band dependent quantity in the case of SAR compliance. As we presented in our previous papers in Prague meeting #63 [5], the known values from FCC public available testing data are in the following ranges (for some of the most commonly deployed bands in North America) for some popular power class 3 tablets:
· Band V: Maximum UE conducted power is in the range of 18- 20dBm with proximity sensors active (P-MPR = 4-6dB)
· Band II: Maximum UE conducted power is a in the range of 16-17dBm with proximity sensors active (P-MPR = 7-8dB)
The above known values, however, cannot be considered a maximum range or a generic case because they are related to a certain antenna gain/design that is OEM, form factor antenna design and frequency band specific. This was an important factor in the decisions made when the LTE P-MPR definition was adopted in Rel-10 LTE without including any maximum range value.
It is important to keep in mind that not setting a P-MPR upper limit for LTE may imply that we cannot set a limit for HSPA, especially in the case of multimode UEs which may share the same antenna system for 3GPP RATs. The P-MPR may be based on a design trade off, e.g., between the RATs, and we should not restrain the implementation freedom.

Further, in offline discussions from QingDao, and Santa Rosa, we ascertained that there is a preference of several companies to keep the definition as close as possible with LTE related one.

It is important to mention that P-MPR = 0 for all 3GPP conducted conformance testing. This was already agreed for LTE.
Observation 3: The P-MPR is frequency band dependent and for the form factors sharing the same antenna system for 3GPP RATs, the P-MPR may be based on a design trade off between the RATs.
Observation 4: The current P-MPR definition for LTE does not contain any range limit.
4 P-MPR definition 
We propose to keep the LTE agreed definition:
Proposal 1: RAN4 should discuss and agree on the following proposed P-MPR definition:

“-
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: P-MPR may impact the maximum uplink performance for the selected UL transmission path.”

If the above definition is agreeable we propose to discuss the proposed specification changes from [3] followed by a proposed LS out to RAN2 and RAN1 in [4].
Proposal 2: Discuss the proposed specification changes from [3] since the known range of P-MPR is significant.

5 Conclusion
This paper makes the following observations, proposes a P-MPR definition for HSPA and a follow up discussion on specifications impact:
Observation 1 : The P-MPR applicability concerning the HSPA technology for SAR compliance is a clear use case.
Observation 2: The P-MPR definition cannot be restricted to a specific form factor. 

Observation 3: The P-MPR is frequency band dependent and for the form factors sharing the same antenna system for 3GPP RATs, the P-MPR may be based on a design trade off between the RATs.
Observation 4: The current P-MPR definition for LTE does not contain any range limit.
Proposal 1: RAN4 should discuss and agree on the following proposed P-MPR definition:

“-
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: P-MPR may impact the maximum uplink performance for the selected UL transmission path.”

Proposal 2: Discuss the proposed specification changes from [3] since the known range of P-MPR is significant.
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