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1.
Introduction
During RAN5#60, R5-133838 was agreed. In that paper, several changes were included in Configured  UE transmitted output power test case that made MPR and A-MPR test requirement values no longer complete, considering that MPR and A-MPR test requirement values refer to Configured  UE transmitted output power test requirements.

 This paper addresses this issue and proposes an agreement on the way forward.

2.
Problem description
In R5-133838, the following changes were introduced in in Configured  UE transmitted output power test case: 
6.2.5.3            Minimum conformance requirements

The UE is allowed to set its configured maximum output power PCMAX. The configured maximum output power PCMAX is set within the following bounds:
                                                                            PCMAX_L ≤ PCMAX  ≤ PCMAX_H
Where
-                              PCMAX_L = MIN {PEMAX – TC, PPowerClass – MAX(MPR + A-MPR+ ΔTIB,c, P-MPR)  – TC}

-                              PCMAX_H = MIN {PEMAX, PPowerClass}

-                              PEMAX is the value given to IE P-Max, defined in [5]

-                              PPowerClass is the maximum UE power specified in Table 6.2.2.3-1 without taking into account the tolerance specified in the Table 6.2.2.3-1

-                              MRP and A-MPR are specified in Section 6.2.3 and Section 6.2.4, respectively

-                              TIB,c is the additional tolerance for serving cell c as specified in Table 6.2.5A.1.3-3.

-                              P-MPR is the allowed maximum output power reduction for;

a)   Ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions / self defence 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.

-                              TC = 1.5 dB when Note 2 in Table 6.2.2.3-1 applies

-                              TC = 0 dB when Note 2 in Table 6.2.2.3-1 does not apply

The measured maximum output power PCMAX shall be within the following bounds:
                                            PCMAX_L  –  MAX{TL, T(PCMAX_L) } ≤  PCMAX  ≤  PCMAX_H  +  T(PCMAX_H)

WhereT(PCMAX) is defined by the tolerance table below and applies to PCMAX_L and PCMAX_H separately, while TL is the absolute value of the lower tolerance in Table 6.2.2.3-1 for the applicable operating band.
Table 6.2.5.3-1: PCMAX tolerance

	PCMAX
(dBm)
	Tolerance T(PCMAX)
(dB)

	21 ≤ PCMAX ≤ 23
	2.0

	20 ≤ PCMAX < 21
	2.5

	19 ≤ PCMAX < 20
	3.5

	18 ≤ PCMAX < 19
	4.0

	13 ≤ PCMAX < 18
	5.0

	8 ≤ PCMAX < 13
	6.0

	-40 ≤ PCMAX < 8
	7.0


The normative reference for this requirement is TS 36.101 [2] clause 6.2.5.
Where table 6.2.5A1.3-3 is as follows:

For the UE which supports inter-band carrier aggregation configurations with uplink assigned to one E-UTRA band the ΔTIB,c is defined for applicable bands in Table 6.2.5A.1.3-3.

Table 6.2.5A.1.3-3: ΔTIB,c
	Inter-band CA Configuration
	E-UTRA Band
	ΔTIB,c [dB]

	CA_1A-5A
	1
	0.3

	
	5
	0.3

	CA_1A-18A
	1
	0.3

	
	18
	0.3

	CA_1A-19A
	1
	0.3

	
	19
	0.3

	CA_1A-21A
	1
	0.3

	
	21
	0.3

	CA_2A-17A
	2
	0.3

	
	17
	0.8

	CA_2A-29A
	2
	0.3

	CA_3A-7A
	3
	0.5

	
	7
	0.5

	CA_3A-8A
	3
	0.3

	
	8
	0.3

	CA_4A-12A
	4
	0.3

	
	12
	0.8

	CA_4A-17A
	4
	0.3

	
	17
	0.8

	CA_4A-5A
	4
	0.3

	
	5
	0.3

	CA_4A-13A
	4
	0.3

	
	13
	0.3

	CA_5A-12A
	5
	0.8

	
	12
	0.4

	CA_7A-20A
	7
	0.3

	
	20
	0.3

	CA_11A-18A
	11
	0.3

	
	18
	0.3

	NOTE 1:
The above additional tolerances are only applicable for the E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations
NOTE 2:
The above additional tolerances also apply in non-aggregated operation for the supported E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations
NOTE 3:
In case the UE supports more than one of the above inter-band carrier aggregation configurations and a E-UTRA operating band belongs to more than one inter-band carrier aggregation configurations then:

-
When the E-UTRA operating band frequency range is ≤ 1GHz, the applicable additional tolerance shall be the average of the tolerances in Table 6.2.5A-3, truncated to one decimal place for that operating band among the supported CA configurations. In case there is a harmonic relation between low band UL and high band DL, then the maximum tolerance among the different supported carrier aggregation configurations involving such band shall be applied

-
When the E-UTRA operating band frequency range is >1GHz, the applicable additional tolerance shall be the maximum tolerance in Table 6.2.5A-3 that applies for that operating band among the supported CA configurations.


NOTE 1:
The above additional tolerances do not apply to supported UTRA operating bands with frequency range below 1 GHz that correspond to the E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations when such bands are belonging only to band combination(s) where one band is <1GHz and another band is >1.7GHz and there is no harmonic relationship between the low band UL and high band DL. Otherwise the above additional tolerances also apply to supported UTRA operating bands that correspond to the E-UTRA operating bands that belong to the supported inter-band carrier aggregation configurations.

NOTE 2:
To meet the (TIB,c requirements for CA_3A-7A with state-of-the-art technology, an increase in power consumption of the UE may be required. It is also expected that as the state-of-the-art technology evolves in the future, this possible power consumption increase can be reduced or eliminated.

The normative reference for this requirement is TS 36.101 [2] clause 6.2.5A.

Focussing on changes in red font above (introducing references to TIB,c  according to Table 6.2.5A.1.3-3), MPR and A-MPR requirements values depend on at least the following UE features: 
· Support of  UTRA

· Support of inter-band Carrier Aggregation

· Which inter-band carrier aggregation configurations (from the ones in Table 6.2.5A.1.3-3) are supported: 

· Number of inter-band carrier aggregation configurations
· Whether E-UTRA UL operating band is in more than one inter-band carrier aggregation configuration supported by the UE
· Whether the E-UTRA UL operating band frequency is above or below 1 GHz

· Whether there is a harmonic relation between low band UL and high band DLfor the inter-band CA combination under test

All the above conditions result on different TIB,c values that depend on the UE features, which makes final PCMAX_L  vary according to formula:

                        PCMAX_L = MIN {PEMAX – TC, PPowerClass – MAX(MPR + A-MPR+ ΔTIB,c, P-MPR)  – TC}

This PCMAX_L value must be taken into account in MPR and A-MPR test requirement values to calculate lower tolerances.

It should be also considered that there are plenty of dependencies in the test specifications with requirements in 6.2.5 (explicit dependency for test cases 6.2.2, 6.2.3, 6.2.4, 6.6.2.1, 6.6.2.2, 6.6.2.3, 6.6.3.3) and indirect dependencies through PCMAX_L in most of receiver test cases.

3.
Discussion

In order to correct test specifications, two alternatives are available:

Alternative 1: Remove explicit values from MPR and A-MPR, i.e. defining test requirements as minimum conformance requirement plus the addition of test tolerances if applicable.
Alternative 2: Consider all combinations of  the UE features mentioned above and add tables for ΔTIB,c  explicit values.
The main drawback for alternative 1 is that UL power level and its lower tolerances calculations are not obvious so it will add an extra effort on validating test cases and a not negligible risk of different SS implementations.
On the other hand, alternative 2 has a really high implementation and maintenance cost while solving alternative 1 drawback. 

4. Proposal
Agilent’s proposal is to implement alternative 1  following a phased approach:

Step 1:  Adding during this meeting cycle an editor’s note to MPR and A-MPR test cases to inform about the situation:
Editor’s note: Test requirements values in this section need to be reviewed in order to take into account notes in Table Table 6.2.5.3-2: ΔTIB,c regarding TIB,c and asymmetric lower tolerances in table 6.2.2.3-1.

Step 2: Presenting contributions to the next meeting redefining MPR and A_MPR test requirements as minimum conformance requirement plus the addition of test tolerances (if applicable).
Notice that alternative 1 allows that:

· all explicit references in Spectrum emission mask, ACLR and spurious test cases to UL power requirements remain valid.  
· no change in the specifications are required in receiver test cases (on references to to PCMAX_L in UL power) unless any note for clarification is added.
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