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1. Introduction

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 Out of Band emission tests.
From considering the application of MPR there is a concern that the current testing of Out of Band emission tests does not give confidence that there will be no problems in co-existence between LTE and other Radio Access technologies.  
To solve this issue the discussion in this document focuses on the possible combinations for testing Out of Band emission with MPR applied to the TS 36.521-1, the number of test combinations and the trade off between test coverage and confidence of co-existence without interference between systems.
2. Possible combinations for MPR applications

The proper MPRs to satisfy ACLR 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 test points applying MPR. Based on Table 6.2.3-1 of TS 36.101 [4], 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 as a starting point the following combinations of modulation, RBs and MPR for each measurement Channel bandwidth in Table 1. 

Table 1:  Combinations of RBs and MPR for Out of band emissions test cases for power class 3
	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


3. Impact on Test coverage
At the RAN5 Workshop in Sophia Antipolis April 2008, RAN5 RF group agreed to measure only the lowest, 5MHz and highest bandwidth for each supported operating band by default, to reduce the number of tests but still cover the main characteristics of the requirements [5]. Also it was agreed that individual test cases needed to be investigated to ensure that the requirements are fulfilled for all channel bandwidths.
From considering the application of MPR there is a concern that the current testing of Out of Band emission does not give confidence that there will be no unacceptable interference when there is co-existence between LTE and other Radio Access technologies. To increase confidence that interference will not occur, it is proposed that RAN5 carefully investigate the test coverage of Out of Band emission with MPR applied test cases. 
As the kick off point we propose all the combinations for every Channel Bandwidth as shown in Table 1 above are tested, then reduce the number of combinations based on investigations. It is not the intention to keep all the test combinations as it has a cost impact. So we invite proposals from other companies to find out reasonable test coverage to give confidence co-existence without inference between systems, based on some combinations of: Channel Bandwidth, Resource blocks, Modulation and MPR.
4. Recommendations

· Study on how to apply MPR to Out of band emission test cases. 

· Take the number of test combinations in Table 1 as the starting point and reduce based on investigation of MPR application.
5. Other points 

· The text of the ACLR test case is modified to take account of this investigation so 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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