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1.
Introduction

In the current TS 36.521-1, the Out of band emission test cases, e.g. SEM and ALCR, are measured only at maximum output power and full Resources Blocks (RBs). During RAN4#48bis in Edinburgh, the UL measurement parameters for LTE TX and RX tests were agreed [1], and a formal definition of the UL Reference channels will be proposed in the next RAN4#49 meeting. It was also noted in [1] that MPR needs to be considered to fully cover the requirements of these Out of band emission tests.
This document discusses the application of MPRs into the related test cases.
2. Discussion

The proper MPRs to satisfy ACLR (UTRA case) requirements were evaluated and reported in [2] and [3]. It was found that MPRs are required to satisfy the requirements when the number of RBs becomes larger than a specific value. The MPR value for each measurement bandwidth depends on the modulation and the number of RBs. From these results, the allowed MPRs for the maximum output power for each channel bandwidth and modulation are generally defined in sub-clause 6.2.3 of TS 36.101 [4].
Therefore, to fully satisfy the requirements of the Out of band emission test cases, it is necessary to consider sub-tests applying MPR. Based on sub-clause 6.2.3 of TS 36.101, different combinations of Modulation, MPR value and number of RBs need to be considered for each channel bandwidth where:
· Modulation: QPSK or 16QAM

· MPR value: MPR = 0 (maximum output power) or a specific value (MPR applied) 

· Number of RBs: maximum number of RBs that satisfied the requirement with the corresponding modulation and MPR value.
From this analysis, we propose the combinations of modulation, RBs and MPR for each measurement bandwidth in Table 1. 
Table 1:  Combinations of RBs and MPR for Out of band emissions test cases
	Modulation
	Channel bandwidth / # of RBs / MPR value

	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	
	# RB
	MPR
	# RB
	MPR
	# RB
	MPR
	# RB
	MPR
	# RB
	MPR
	# RB
	MPR

	QPSK
	5
	0
	4
	0
	8
	0
	12
	0
	16
	0
	18
	0

	
	full
	1
	full
	1
	full
	1
	full
	1
	full
	1
	full
	1

	16QAM
	5
	1
	4
	1
	8
	1
	12
	1
	16
	1
	18
	1

	
	full
	2
	full
	2
	full
	2
	full
	2
	full
	2
	full
	2


During RAN5 Workshop in Sophia Antipolis April 2008, RAN5 RF group had agreed to measure only the lowest, 5MHz and highest support bandwidth for each supported operating band by default, to reduce the number of tests but still cover the main characteristics of the requirements [5]. However, individual test cases need to be investigated accordingly to ensure that the requirements are fulfilled for all bandwidths.
For test cases which MPRs are applied, as the conditions of applying MPR, e.g. modulation, number of RBs, and MPR value, are different for every channel bandwidth, there is a possibility that testing only the above 3 bandwidths would not fully cover the requirements. To ensure the system performance, it is proposed to consider measuring every support bandwidth for specific test cases which MPRs are applied.
Whilst the MPR sub-tests can not yet be defined while the UL Reference Measurement Channel is undefined, the combinations form a starting point for further discussion on how to apply the MPR to Out of band emission test cases. To limit the combinations, it is also proposed to define scenarios that cover the worst case of the requirements. 
3. Recommendations
· Study on how to apply MPR to Out of band emission test cases, and investigate specific sub-test to limit the combinations. 
· Updates to ACLR test case to that the UE could apply MPR based on this discussion are proposed in [6]. It is proposed to incorporate the updates to the current draft of TS 36.521-1.
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