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1 Introduction

In RAN4 Prague, CZ  meeting #63, we presented a set of proposals for the P-MPR introduction for HSPA along with the technical motivation in [1]. Some operators have indicated their interest acknowledging the implications and the fact that some devices are already implementing it in order to pass the SAR related certification tests.
In this contribution we reiterate these proposals and present the TPs for the affected specifications in order to have a better understanding of the implementation impact.
The following technical proposals have been presented and discussed in Prague:

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:
“-
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.”

The following workplan has been proposed:
Proposal 6: Agree with the proposed work plan for Rel-11 completion time frame.
[We proposed to bring the CRs covering all agreed proposals to the meeting following the one in which the proposals were agreed and proposed to complete this work in the Rel-11 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.
2 Specification implementation for Proposal 1 (TFC & E-TFC Selection, power scaling)
To implement proposal 1 to include allowances for reductions due to P-MPR in TFC selection, E-TFC selection, and power scaling we propose a change in 25.133 as follows.
Note that the CRs would use reference numbers instead of specification numbers; we include the specification numbers here to make the references clearer.
The 25.133 specification text proposal:
We propose to have the following changes in 25.133 sub-clause 6.5. 

===================================Next Change============================

6.5
Maximum UE transmitter TX Power

The Maximum UE transmitter power is defined as follows


Maximum UE transmitter power = MIN {Maximum allowed UL TX Power, PMAX }

Where

-
Maximum allowed UL TX Power is set by UTRAN and defined in [16], and

-
PMAX is the UE nominal maximum transmit power is defined by the UE power class, and specified in table 6.1 of [3] 
The UE shall not exceed the Maximum allowed UL TX Power, as set by the UTRAN with the tolerances as defined for the UE transmitted power (section 9.1.6). For UE output powers that are outside the range covered by the UE transmitted power measurement the UE output power shall not exceed the Maximum allowed UL TX Power with more than the tolerances specified for the Open loop power control in TS 25.101 section 6.4.1.
For TFC selection the UE is allowed to reduce PMAX by P-MPR and when HS-DPCCH is transmitted by the greater of P-MPR and the TFC-MPR values specified in table 6.1

Table 6.1: TFC-MPR used for TFC selection

	Inputs for TFC selection 
	TFC-MPR (dB)
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When the UE has one Activated Uplink Frequency for E-TFC selection the UE is allowed to reduce PMAX by the greater of P-MPR and the realistic E-TFC MPR values specified in Table 6.2

Table 6.2: E-TFC-MPR used for E-TFC selection for one Activated Uplink Frequency

	Inputs for E-TFC selection
	E-TFC-MPR (dB)

	Case
	c
	hs
	d
	ec
	ed
	E-DPDCH
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	0
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	
	0
	>0
	>0
	2
	4
	0.50

	3
	
	0
	>0
	>0
	>0
	
	1
	0.75

	4
	
	>0
	>0
	>0
	>0
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	1
	1.50

	5
	
	
	>0
	>0
	>0
	4
	2
	0.75

	6
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	0
	>0
	>0
	>0
	2
	2
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	NOTE:
For inputs {c,hs,d,ec,ed, SFmin, Ncodes} not specifed above the E-TFC-MPR (dB) = 0


For E-TFC selection, when the UE has more than one Activated Uplink Frequency, the UE is allowed to account for power management maximum power reduction P-MPR and maximum power reduction at any point in the procedure described in Section 6.4.2.  The total E-TFC MPR applied across the Activated Uplink Frequencies shall not exceed the maximum value specified in [3].
In addition, for the handling of maximum power in UL power control [25.214 sub-clause 5.1.2.6] and the physical random access procedure [25.214 sub-clauses 6.1, 6.1A], the UE is allowed to reduce the power class (PMAX) component of the maximum allowed power by P-MPR when applicable.  The P-MPR and its applicability are defined in sub-clause 6.2.2B of [25.101]

=====================================End Change============================

3 Specification implementation for Proposal 5 (P-MPR definition)
To implement proposal 5 to include the definition and applicability of P-MPR, we propose a change in 25.101 as follows.

The 25.101 specification text proposal:

We propose to have a new sub-clause 6.2.2B in 25.101 that introduces the P-MPR definition and applicability.
===================================Next Change============================

6.2.2B UE Power Management Maximum Power Reduction (P-MPR)

The Power Management Maximum Power Reduction (P-MPR) for the nominal output power defined in 6.2.1 is allowed 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 and only as allowed by [25.133] sub-clause 6.5. 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.
=====================================End Change============================
4 Specification implementation for Proposal 2 (UPH calculation) 
To implement proposal 2 to include P-MPR in the UPH calculation, we propose a change to 25.215 for the normal UPH calculation and a change to 25.133 for UPH that is based on the power of the PRACH preamble as follows:  

The 25.215 specification text proposal:
We propose to modify the UE transmission power headroom in sub-clause 5.1.14 as follows:
===================================Next Change============================

5.1.14
UE transmission power headroom
	Definition
	For each uplink DPCCH, UE transmission power headroom (UPH) is the ratio of the maximum UE transmission power and the DPCCH code power, and shall be calculated as following:


[image: image4.wmf]DPCCH

tx

P

P

UPH

/

max,

=


where:

Pmax,tx = min {Maximum allowed UL TX Power, Pmax} is the UE maximum transmission power;

Maximum allowed UL TX Power is set by UTRAN and defined in [14];
Pmax is the UE nominal maximum output power according to the UE power class and specified in [18] table 6.1reduced by the required power backoff due to power management (as allowed by P-MPR [25.101] sub-clause 6.2.2B)
PDPCCH is the transmitted code power on the DPCCH.

The reference point for the UE transmission power headroom shall be the antenna connector of the UE.

	Applicable for
	CELL_FACH intra, CELL_DCH intra


=====================================End Change============================
The 25.133 specification text proposal:
We propose to modify the UPH measurement period requirement sub-clause 9.1.13.2 as follows:

===================================Next Change============================

9.1.13.2 Measurement period requirement

The reported UE transmission power headroom measurement result shall be an estimate of the average value of the UE transmission power headroom over a 100 ms period. The UE transmission power headroom measurement shall exclude the empty slots created by the compressed mode or discontinuous uplink DPCCH transmission.

If the UE is in CELL_FACH state, the UE can be configured to send DPCCH for a configurable number of radio frames prior to the start of the E-DCH transmissions. The UE in CELL_FACH state reports the headroom available based on the average of the DPCCH power including the period DPCCH is transmitted prior to the start of the E-DCH transmissions. The averaging period for the UE transmission power headroom measurement in CELL_FACH state, after the commencement of the data transmission, is 10ms.
For the first measurement, if less than 20 ms of DPCCH is configured prior to the start of the E-DCH transmissions, the UE in CELL_FACH state reports the headroom available based on the last successfully transmitted PRACH preamble power. In this case, the UPH can be computed from Ppreamble using the Pp-e:

UPH = Pmax,tx – Ppreamble – Pp-e
where Pmax,tx is the UE maximum transmission power reduced by the required power backoff due to power management (as allowed by P-MPR [25.101] sub-clause 6.2.2B), Ppreamble is the transmitted code power on PRACH preamble, and Pp-e is the power offset between the power of the last transmitted preamble and the initial DPCCH transmission power, all in dB.
5 Specification implementation for Proposal 3 (Headroom for Preamble TTI Selection)
As a reminder, PMAX is currently used in a power margin (i.e., headroom) calculation in the selection of a 10ms or 20ms TTI for the RACH preamble transmission.  This selection process is performed in 25.331 sub-clause 8.5.18.1.

To implement proposal 3 to include P-MPR in this margin, we propose to include this sub-clause to the proposal modification to 25.133 sub-clause 6.5.

We propose to replace the proposal 1 text:

In addition, for the handling of maximum power in UL power control [25.214 sub-clause 5.1.2.6] and the physical random access procedure [25.214 sub-clauses 6.1, 6.1A], the UE is allowed to reduce the power class (PMAX) component of the maximum allowed power by P-MPR when applicable.  The P-MPR and its applicability are defined in sub-clause 6.2.2B of [25.101]

with 

In addition, for the handling of maximum power in UL power control [25.214 sub-clause 5.1.2.6], the physical random access procedure [25.214 sub-clauses 6.1, 6.1A], and selection of RACH TTI [25.331 sub-clause 8.5.18.1]. the UE is allowed to reduce the power class (PMAX) component of the maximum allowed power by P-MPR when applicable.  The P-MPR and its applicability are defined in sub-clause 6.2.2B of [25.101]

Further, RAN2 stage 3 CRs are currently under discussion for FE-FACH feature which allows for UE selection of common E-DCH TTI of 2ms or 10ms (with eNB ability to override that selection) in a cell with concurrent deployment of  those TTIs.
It is envisioned that the selection by the UE will be based on the comparison of a calculated headroom (similar to that used for the RACH TTI selection of 10ms or 20ms) with a broadcasted threshold.
If the introduction of P-MPR for HSPA is agreed by RAN4, then PMAX for this headroom calculation will need to account for the reduction for P-MPR as well, and the text above would likely need an additional reference.
6  Event 6d alternatives for reporting maximum power (Proposal 4)
Proposals 4a and 4b are alternatives for event 6d triggering and reporting of the maximum power condition.  Event 6d is defined in 25.331.
We  propose to send an LS with the proposal 4a and 4b alternatives to RAN2 and let them decide on the outcome and how to implement it.
Although we recognize that the specification implementation would fall to RAN2, we provide an example TP in Appendix A to demonstrate the potential specification impact.
7 Work plan outline

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

We propose 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.
8 Conclusion

Contribution proposals along with the TPs:
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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Appendix A

This appendix provides example 25.331 specification modifications to implement event 6d inclusion of P-MPR.

Two modifications are included. The first is for accounting for P-MPR in the maximum UE Tx power used for event 6d.  This is applicable to both proposals 4a and 4b.  The second is for indicating if P-MPR is affecting the maximum power for event 6d.  This is applicable to proposal 4b. 
The first 25.331 example TP is for the modification of event 6d to account for P-MPR in the maximum UE Tx power used for event 6d.  This example is a modification to subclause 14.6.2.4.
===================================Next Change============================

14.6.2.4
Reporting event 6D: The UE Tx power reaches its maximum value
When a UE internal measurement configuring event 6d is set up, the UE shall:

1>
create a variable TRIGGERED_6D_EVENT related to that measurement, which shall initially be set to FALSE;

1>
delete this variable when the measurement is released.
When this event is ordered by UTRAN in a measurement control message, the UE shall:
[1>
if the UE supports uplink closed loop transmit diversity and UPLINK_CLTD_TRANSMISSION is set to TRUE:

2>
if the UE Tx power equals the maximum power that can be delivered by the transmiting antenna, i.e. the minimum value between the maximum TX power associated with the branch(es) from which E-DPDCH transmission occur(s) and maximum UE TX power, reduced by the power reduction used by the UE for a time period indicated by the IE "time_to_trigger":

3>
if the variable TRIGGERED_6D_EVENT is set to FALSE:

4>
set the variable TRIGGERED_6D_EVENT to TRUE;

4>
send a measurement report with IEs set as below:

5>
set in "UE internal measurement event results": "UE internal event identity" to "6d";

5>
set the IE "measured results" and the IE "additional measured results" according to 8.4.2.

2>
if the variable TRIGGERED_6D_EVENT is set to TRUE and if the UE Tx power is less than maximum power that can be delivered by the transmiting antenna:

3>
set the variable TRIGGERED_6D_EVENT to FALSE.]

[1>

if the UE supports uplink open loop transmit diversity and UPLINK_OLTD_TRANSMISSION is set to TRUE:

2>
if the UE Tx power equals the maximum power that can be delivered by the transmiting antenna, i.e. the minimum value between the maximum TX power associated with the branch(es) from which E-DPDCH transmission occur(s) and maximum UE TX power, reduced by the power reduction used by the UE for a time period indicated by the IE "time_to_trigger":

3>
if the variable TRIGGERED_6D_EVENT is set to FALSE:
4>
set the variable TRIGGERED_6D_EVENT to TRUE;

4>
send a measurement report with IEs set as below:

5>
set in "UE internal measurement event results": "UE internal event identity" to "6d";

5>
set the IE "measured results" and the IE "additional measured results" according to 8.4.2.

2>
if the variable TRIGGERED_6D_EVENT is set to TRUE and if the UE Tx power is less than maximum power that can be delivered by the transmiting antenna:
3>
set the variable TRIGGERED_6D_EVENT to FALSE.]

1>
[else]if the UE Tx power equals the maximum power the UE can transmit, i.e. the maximum UE TX power reduced by the power reduction used by the UE (for TDD its maximum value on a single TS) for a time period indicated by the IE "time_to_trigger":

2>
if the variable TRIGGERED_6D_EVENT is set to FALSE:

3>
set the variable TRIGGERED_6D_EVENT to TRUE;

3>
send a measurement report with IEs set as below:

4>
set in "UE internal measurement event results": "UE internal event identity" to "6d";

4>
set the IE "measured results" and the IE "additional measured results" according to 8.4.2.

1>
if the variable TRIGGERED_6D_EVENT is set to TRUE and if the UE Tx power is less than the maximum UE TX power:

2>
set the variable TRIGGERED_6D_EVENT to FALSE.

NOTE 1:
The maximum UE TX power is defined in subclause 8.6.6.8 and the maximum allowed power reduction is defined in subclause 6.2.2 in [21].
NOTE 2:  When P-MPR is applicable as defined in subclause 6.2.2B in [21], the maximum allowed power reduction is the larger of P-MPR and the Maximum Power Reduction in either subclause 6.2.2 or 6.2.2A of [21] as is appropriate. 
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Figure 14.6.2.4-1: Event-triggered report when the UE Tx power reaches its maximum value

=====================================End Change============================

The second 25.331 TP is an example of an IE, which we call here Power Management Info which could be used to convey whether P-MPR is affecting the maximum power for event 6d. 

We expect a new IE would be needed to include this information and it would likely be optional.  RAN2 may choose to make it a separate measurement result IE, such as part of UE Internal Measured Results [25.331 sub-clause 10.3.7.76] or may include it with another like the UE Transmitted Power Info [25.331 sub-clause 10.3.7.85] since that is a typical reported measurement for event 6d (the event 6d GCF test expects the transmitted power to be reported with event 6d [2]).  Here we just show the example IE.
===================================Next Change============================

10.3.7.xx
Power Management Info
	Power Management
	OP
	
	Boolean
	Optional for FDD event 6d

Not present in all other cases


	Value
	Indication

	Power Management
	Indicates whether power backoff  due to power management (as allowed by P-MPR [25.101 subclause 6.2.2B]) is applied by the UE.  TRUE indicates the power reduction used by the UE  to reduce the maximum UE TX power when event 6d was triggered as defined in subclause 14.6.2.4  would have been different if no power backoff due to power management had been applied. 


=====================================End Change============================







_1187013360.unknown

_994666276.doc


























Maximum �UE Tx power 











Time







UE Tx power 























Reporting event 6D
















