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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, and Jeju RAN4 meetings we submitted contributions [2] [3] 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 this contribution we bring again 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 backoff on HSPA for SAR to show motivation for accounting for P-MPR in the maximum power used for TFC/E-TFC selection. We are providing an analysis and the motivation for event 6d enhancement as well. Also, based on off line discussions we had in Jeju, the P-MPR backoff inclusion in UPH calculation is reconsidered.
2 Discussion
2.1 SAR testing and output power backoff known ranges
SAR compliance testing is performed for two scenarios: proximity and proximity with simultaneous transmission with another RAT (e.g., WiFi) when applicable.
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 backoff (i.e., with MPR effects only) is in the range of 22-24dBm.  The difference, therefore, can be on the order of 6dB. We note that this backoff is for the HSPA transmissions only. 
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 P_MAX 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 P-MPR inclusion for UPH calculation
In the offline discussions we had in Jeju, the UPH was discussed again with respect to P-MPR impact. Currently the UPH does not take in account any reduction, essentially the MPR is not accounted for. However, as we mentioned in some bands the UE conducted power when P-MPR backoff is applied is around 16dBm. That means the magnitude of P-MPR impact is around 8dB in the worst case.  We address here the UPH which is reported to the Node-B (which is defined in 25.215 and 25.133) as well as the headroom recently agreed by RAN 2 for the RACH preamble TTI selection.
2.2.1 Reported UPH

UE power headroom (UPH) reports are included in UL Scheduling Messages which can be periodic or event triggered; the main purpose of the event triggers are to inform the Node-B that the UE has E-DCH data to send and the current scheduling grant is not large enough to send any data.  The UPH included is defined as the ratio between the maximum UE allowed power and the averaged DPCCH code power and is an averaged measurement.  The averaging period is 100ms except in the case of CELL_FACH after commencement of data transmission when it is 10ms [25.133].  UPH provides a rough indication of, on average, how much power is available for data after subtracting out the power needed for the control channel.  UPH helps the Node-B scheduler choose the upper bound for the scheduling and then the Happy bit is used more real time by the scheduler to adjust that grant.  

Though not critical to enable correct HSPA operation, a more accurate UPH may be useful to enable the scheduler to better optimize resource allocation.  Accounting for P-MPR in the P_MAX used for UPH would provide a more accurate representation of the available power.  We note, however, that when UPH is averaged over 100ms, the corresponding change in UPH would be somewhat delayed, but even with the delay including the backoff seems useful.
Proposal 2: RAN 4 to consider the benefits and decide whether to include P-MPR reduction in P_MAX used for reported UPH.
2.2.2 Headroom for Preamble TTI Selection

In Rel-11 HSPA a new feature Further Enhancements to CELL_FACH state is introduced. One of the enhancements to be introduced is the possibility of using 2ms TTI in this state. In RAN2 ( meeting #77) it has been decided already that TTI length selection should be made prior and during the preamble ramping procedure and the mechanism should look as follows:
The UE makes the decision on which TTI to select based on the initial preamble power and also on retransmission. 

We will use the headroom as in the equation below.

Headroom = {min (Maximum allowed UL tx power, P_MAX)  (Preamble_Initial_Power + a constant X )}

And then every retransmission we will have preamble retransmission power instead of Preamble_Initial_Power.

Constant X = FFS what it is and if it will be given by the network and not calculated by the UE.

The initial TTI selection for the UE is based on comparing the headroom with a threshold broadcast in SIBs. If the headroom is less than threshold the UE selects 10 ms TTI, otherwise 2ms TTI.

-“The network can fix the TTI that may be selected for the access (i.e. in practice disabling the UE selection without the need for e.g. NACKs. FFS how)” (old agreement) is still valid.

The UE choice of TTI is due to RF conditions and not other UE implementation freedom (e.g. amount of data, etc.).

As observed in the above quoted RAN2 agreement, the headroom power is used for TTI selection along with a threshold signalled by network. The magnitude of P-MPR as shown in section 2.1 is really important in some bands and can be on the order or 6-8dBm. We believe that including the P-MPR backoff in the P_MAX will help the UE make the right decision on TTI length selection.  

Proposal 3: Include the P-MPR in the preamble headroom calculation by allowing P_MAX to take into account P-MPR.
2.3 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 backoff.
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 to 8dB 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

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 which could be accomplished by an indication as to whether P-MPR is affecting the maximum power value, i.e., if it is higher  than MPR and dominating the calculation.
Proposal 4a: Update the definition of maximum UE Tx power used for event 6d in 25.331 to also account for P-MPR in Rel-10.

Proposal 4b: Update the definition of maximum UE Tx power used for event 6d in 25.331 to also account for P-MPR and add an indication bit in the 6d report to indicate if P-MPR is affecting (dominating over MPR) in the maximum power value in Rel-11.
2.4 P-MPR definition
The use cases that already have been accounted for in real life operation are:

· SAR requirements for HSPA technology
· SAR requirements for multi RAT simultaneous transmissions.
Thus we are proposing the following definition and applicability for P-MPR:
“-
P-MPR is the allowed maximum output power reduction for:
a)
Ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions 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 5: RAN4 should discuss and agree on the proposed P-MPR definition and applicability.
2.5 Work plan outline

If the proposals are agreeable by the group we will bring CRs for the next meeting covering all agreed proposals.

We proposed to complete this work in the Rel-11 time frame.
Proposal 6: Agree with the proposed work plan for Rel-11 completion time frame.
Proposal 7: RAN4 should decide if the above proposals can be implemented for Rel-10 as well.
Proposal 8: If the event 6d enhancement and/or the UPH enhancement is agreed, then RAN4 should send a LS to RAN2.
3 Conclusion

Contribution proposals:
Proposal 1: Include P-MPR reduction in P_MAX 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: RAN 4 to consider the benefits and decide whether to include P-MPR reduction in P_MAX used for reported UPH.

Proposal 3: Include the P-MPR in the preamble headroom calculation by allowing P_MAX to take into account P-MPR.

Proposal 4a: Update the definition of maximum UE Tx power used for event 6d in 25.331 to also account for P-MPR in Rel-10.

Proposal 4b: Update the definition of maximum UE Tx power used for event 6d in 25.331 to also account for P-MPR and add an indication bit in the 6d report to indicate if P-MPR is affecting (dominating over MPR) in the maximum power value in Rel-11.

Proposal 5: RAN4 should discuss and agree on the proposed P-MPR definition and applicability.
Proposal 6: Agree with the proposed work plan for Rel-11 completion time frame.
Proposal 7: RAN4 should decide if the above proposals can be implemented for Rel-10 as well.

Proposal 8: If the event 6d enhancement and/or the UPH enhancement is agreed, then RAN4 should send a LS to RAN2.
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