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1 Introduction
With work item Uplink capacity enhancements for LTE (LTE_UL_CAP_enh-UEConTest) new transmitter test cases for UL 256QAM have been introduced in TS 36.521-1. Consequently, the applicability of existing test cases, which verify the same requirements for lower order modulation, must be revisited, to avoid duplicated testing and unnecessary increasing amount of test time.
2 Discussion
2.1 Additional Maximum Power Reduction (A-MPR)
No additional A-MPR, compared to UL 64QAM, is required to meet NS emission requirements with UL 256QAM, hence A-MPR is defined indepentend from modulation in TS 36.101. Therefore, it is sufficient to verify A-MPR requirements for one QAM only.
Observation 1: For the majority of test points in single carrier UL 64QAM A-MPR, A-SEM and A-spuri test cases, a corresponding test point is defined in a newly introduced UL 256QAM test case.
Proposal 1: Each test point in single carrier UL 64QAM A-MPR, A-SEM and A-spuri test cases, for which a identical configuration, i.e. same RB allocation for same network signalled value, in the newly introduced corresponding 256QAM test case exists, can be skipped for a UE that supports 256QAM in uplink.
Observation 2: Test points in CA UL 256QAM A-MPR, A-SEM and A-spuri test cases are defined following the same principle as for UL 64QAM. This results in identical test points for UL 64QAM and UL 256QAM in those test cases.
Proposal 2: CA UL 64QAM A-MPR, A-SEM and A-spuri test cases can be skipped for a UE that supports 256QAM in uplink.
2.2 Maximum Power Reduction (MPR) for Multi-Cluster 
The requirements for MPR with non-contiguous resource allocation in single CC are specified by different formulas for UL 64QAM and UL 256QAM in TS 36.101, MPR = CEIL {MA, 0.5}, where MA is defined according to Table 1.
Table 1: Definition of MA for different QAM

	QPSK, 16 QAM and 64 QAM
	256 QAM

	MA =
8.00-10.12A

; 0.00< A ≤ 0.33

5.67 - 3.07A

; 0.33< A ≤ 0.77

3.31
; 0.77< A ≤ 1.00
	MA = 8.00-10.12A

; 0.00< A ≤ 0.25

5.50
; 0.25< A < 1.00

	with: A = NRB_alloc / NRB


Figure 1 gives the curves of MPR and MA as a function of NRB_alloc , for channel bandwith 20 MHz. In addition, the selected test points in TC 6.2.3_4 and TC 6.2.3_6 are shown, 8 RBs and 96 RBs for both test cases.
Figure 1: MA and MPR vs. NRB_alloc
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Observation 3: For small allocation ration (A ≤ 25%), when MPR has high values, the two MPR curves, for UL 64QAM and UL 256QAM, are identical. The test point with small allocation ration is the same, in UL 64QAM MPR test case and in UL 256QAM MPR test case.
Observation 4: For higher allocation ration (A ( 75%), the two MPR curves are different, but having values with same character. The MPR is 0.5 dB higher than the one for contiguous RB allocations. The test points with high allocation ration are the same, in UL 64QAM MPR test case and in UL 256QAM MPR test case.
Proposal 3: UL 64QAM MPR and ACLR test cases for multi cluster PUSCH can be skipped for a UE that supports 256QAM in uplink.
2.3 Transition period

Introduction of new applicabilities, as proposed in 2.1 and 2.2, will have immediate effect. I.e. when the version of TS 36.521 - with updated applicabilities - is available, then affected UL 64QAM test cases are no longer applicable for a UE that supports UL 256QM. On the other hand, the corresponding UL 256QAM test cases are NOT immediately available. Availability of these test cases is naturally delayed, due to implementation by test system vendors and validation process.

As a result, the corresponding requirements are not tested at all, neither for UL 64QAM nor for UL 256QAM.
In RAN5, the usual way forward to make sure that all requirements can be tested, is the introduction of a transition period. An explicite written delay for the newly defined applicability statements in TS 36.521-1 and TS 36.521-2.
Proposal 4: A transition period is introduced for the updated applicabilities of UL 64QAM test cases. The currently defined - refer to version V15.3.1 of TS 36.521-1 and TS 36.521-2 - shall be applied for two meeting cycles, i.e. until RAN5#83.
3 Proposal

RAN5 is requested to endorse proposal 1 to proposal 4.

Proposal 1: Each test point in single carrier UL 64QAM A-MPR, A-SEM and A-spuri test cases, for which a identical configuration, i.e. same RB allocation for same network signalled value, in the newly introduced corresponding 256QAM test case exists, can be skipped for a UE that supports 256QAM in uplink.
Proposal 2: CA UL 64QAM A-MPR, A-SEM and A-spuri test cases can be skipped for a UE that supports 256QAM in uplink.
Proposal 3: UL 64QAM MPR and ACLR test cases for multi cluster PUSCH can be skipped for a UE that supports 256QAM in uplink.
Proposal 4: A transition period is introduced for the updated applicabilities of UL 64QAM test cases. The currently defined statements / conditions - refer to version V15.3.1 of TS 36.521-1 and TS 36.521-2 - shall be applied for two meeting cycles, i.e. until RAN5#83.
4 Summary of required changes

Table 2 summarizes the affected test cases and required changes in TS 36.521-1 and TS 36.521-2.

Table 2: Applicability changes in part 1 and part 2 of TS 36.521
	Test Case
	TS 36.521-1 update
	TS 36.521-2 update

	6.2.3_4
	6.2.3_4.2 extended: "but do not support UL 256QAM"
	n/a

	6.2.4_2
	test points are skipped in configuration tables 6.2.4_2.4.1.x
	n/a

	6.2.4A.1_1
	6.2.4A.1_1.2 extended: "but do not support UL 256QAM"
	n/a

	6.2.4A.2_1
	6.2.4A.2_1.2 extended: "but do not support UL 256QAM"
	n/a

	6.6.2.2_1
	test points are skipped in configuration tables 6.6.2.2_1.4.1.x
	no change required

	6.6.2.2A.1_1
	6.6.2.2A.1_1.2 extended: "but do not support UL 256QAM"
	add "NOT(A.4.5-1/58)" to condition

	6.6.2.2A.2_1
	6.6.2.2A.2_1.2 extended: "but do not support UL 256QAM"
	add "NOT(A.4.5-1/58)" to condition

	6.6.2.3_4
	6.6.2.3_4.2 extended: "but do not support UL 256QAM"
	add "NOT(A.4.5-1/58)" to condition

	6.6.3.3_1
	test points are skipped in configuration tables 6.6.3.3_1.4.1.x
	no change required

	6.6.3.3A.1_1
	6.6.3.3A.1_1.2 extended: "but do not support UL 256QAM"
	add "NOT(A.4.5-1/58)" to condition

	6.6.3.3A.2_1
	6.6.3.3A.2_1.2 extended: "but do not support UL 256QAM"
	add "NOT(A.4.5-1/58)" to condition


PAGE  
1

