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1 Introduction

In RAN4 San Francisco meeting #61, during the P-MPR ad-hoc session, questions about P-MPR applicability to 2G and 3G have been raised since the SAR is applicable to all 2G, 3G and LTE technologies [1]. Also, in Dresden, we submitted a contribution [2] explaining the impact of P-MPR if it is to be introduced for HSUPA. As an outcome, the companies asked for more data, use cases analysis and the gain that would motivate the introduction of the P-MPR in Rel-10 and/or Rel-11 for HSPA. In addition, we’ve been asked by RRM chairman to propose a work plan.
In this contribution we bring some available SAR testing data from the FCC website for some of the most popular devices (tablets) already on the market that have proximity sensors and implement power back off for SAR. We are providing an analysis and the motivation for event 6d enhancement as well. We also provide a timeline for discussions and a work plan for P-MPR introduction if the group agrees on pursuing the implementation in the specifications.
2 Discussion
2.1 SAR testing and output power back off known ranges
SAR compliance testing is performed for two scenarios: proximity and simultaneous transmission with another RAT (e.g., WiFi).  Such testing is typically not required for low power devices where maximum transmitter and antenna output power are ≤ 60/f(GHz) mW  [3].  The need for inter-RAT 2G/3G and WIFI simultaneous transmission compliance testing is related to the independently SAR tested RATs, the inter-antenna distance, the number of antennas, and other considerations as defined in [3].

From the publicly available testing data, some of the popular tablets implement power back off based on proximity sensors. These sensors are capable of sensing on the device top side, bottom side and at the device edges for human body proximity. The sensors are calibrated to signal the presence of human body for a distance less than about 10mm and the sensors’ reliability is certified.
For those devices tested for simultaneous (inter-RAT) transmission, per the device descriptions and test assumptions, the WIFI maximum output power is set to a fix value (usually less than 16dBm) and no power back off is implemented.
FCC SAR compliance testing is according to [3].  For the WCDMA SAR compliance testing part there are a set of test cases selected from TS34.121 as follows:

- 1 test for Rel-99 (12kbs RMC)

- 4 tests for HSDPA

- 5 tests for HSDPA/HSUPA

Each test case is executed in each supported band for the Low, Middle and Upper band channels with and without activated proximity sensors, so the maximum power can be measured on both cases.

From the publicly available testing data (for 2 devices of power class 3) the following maximum conducted powers have been certified/measured against FCC North American SAR requirements:

Band V: Maximum UE conducted power is in the range of 18- 20dBm with proximity sensors active
Band II: Maximum UE conducted power is a in the range of 16-17dBm with proximity sensors active

where, for both bands, the maximum conducted output power without SAR related back off (i.e., with MPR effects only) is in the range of 22-24dBm.  The difference, therefore, can be on the order of 6dB.

Since the power backoff can be significant, especially for band II (1900MHz), we believe it justifies the E-TFC selection and power scaling against these power levels when applicable.
Proposal 1: Include P-MPR reduction in Pmax used for TFC selection and E-TFC selection in 25.133 and in allowed transmit power used for power scaling in 25.101.  

2.2 Reporting the maximum power – Event 6d

Another question raised by some companies in RAN4 #62 Dresden was about event 6d enhancement in order to allow the UE reporting when reaching the Maximum Output Power to include the P-MPR back off.
If P-MPR backoff is not included in the determination of maximum output power for UE reporting of the Maximum Output Power condition, the UE could be at the Maximum Output Power condition on the order of 6dB sooner than when it reports it to the network which could result in performance degradation.  If event 6d were to include P-MPR, the network could reconfigure the UE to preserve UE UL coverage and connectivity, for example using one of the following techniques:
· Reconfigure the UE from 2ms to 10ms TTI

· If UE is configured with DC-HSUPA, reconfigure for HSUPA or deactivate the secondary cell

· Reconfigure the UE for coverage enhancement with R99 channels

A P-MPR bit may be used in the event 6d report to inform the network that P-MPR is affecting the calculation of the maximum output power and thus the situation may be temporary.  This information may be useful to the network for scheduling and configuration.  It may also be useful to the network to understand if there is a real coverage issue or not.
The group should decide which of the following is acceptable:

Proposal 2: Update the definition of maximum UE Tx power used for event 6d in 25.331 to also account for P-MPR.  

Proposal 3: Update the definition of maximum UE Tx power used for event 6d in 25.331 to also account for P-MPR and add dedicated bit for P-MPR situation.
2.3 P-MPR definition
The use cases that already can be observed in real life are:
· SAR
· Dual SIM UEs – mentioned in 36.101. The use case here is UE self de-sense.

For convenience, we are adding here the agreed definition for P-MPR applicability for LTE from 36.101, subclause 6.2.5:

“-
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.”
Proposal 4: RAN4 should discuss and agree on the above definition and applicability.
2.4 Work plan outline

1. Agree on the definition and use cases (similar to LTE case) for 25.101
2. Agree on the applicability 

a.      E-TFC/NRPM in 25.133

b. Extend the definition of event 6d in order to account for MPR and or P-MPR, whichever dominates, when reported based on Proposal 2 or 3 whichever is agreeable.
3. Decide if we can implement it for Rel-10 without any ASN changes.
4. If the above phases are completed, then the appropriate CRs can be submitted at least for Rel-11 completion timeframe.
Proposal 5: Agree with the proposed work plan for Rel-11 time frame.

3 Conclusion

Contribution proposals:
Proposal 1: Include P-MPR reduction in Pmax used for TFC selection and E-TFC selection in 25.133 and in allowed transmit power used for power scaling in 25.101.  

Proposal 2: Update the definition of maximum UE Tx power used for event 6d in 25.331 to also account for P-MPR. 
Proposal 3: Update the definition of maximum UE Tx power used for event 6d in 25.331 to also account for P-MPR and add dedicated bit for P-MPR situation.

Proposal 4: The companies should discuss and agree on the above definition and applicability.
Proposal 5: Agree with the proposed work plan for Rel-11 time frame.
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