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1	Introduction
In RAN4#77 meeting, the modification of A-MPR for NS_05 was endorsed [1]. In this paper, we would like to discuss the A-MPR test case modification. 
2	Discussion
[bookmark: _GoBack]Firstly the modification of A-MPR for NS_05 is explained. TS36.101 describes these parameters as follows and the collor is changed to yellow. 
Table 1: Additional Maximum Power Reduction (A-MPR) (Table 6.2.4-1 in TS36.101)
	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	…

	NS_04
	6.6.2.2.2, 6.6.3.3.18
	41
	5, 10, 15, 20
	Table 6.2.4-4

	NS_05
	6.6.3.3.1
	1
	10,15,20
	≥ 50 
	≤ 1 (NOTE1)

	
	
	
	15, 20
	Table 6.2.4-18 (NOTE2)

	
	
	65 (NOTE 3)
	10,15,20
	≥ 50
	≤ 1 (NOTE 1)

	
	
	
	15,20
	Table 6.2.4-18 (NOTE 2)

	NS_06
	6.6.2.2.3
	12, 13, 14, 17
	1.4, 3, 5, 10
	Table 5.6-1
	N/A

	…

	NOTE 1	Applicable when the lower edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1915.7 MHz) + 4 MHz + the channel BW assigned, where channel BW is as defined in subclause 5.6.  For 10MHz channel bandwidth whose carrier frequency is larger than or equal to 1945 MHz or 15 MHz channel bandwidth whose carrier frequency is larger than or equal to 1947.5 MHz, no A-MPR applies.
NOTE 2	Applicable when carrier frequency is 1932.5 MHz for 15MHz channel bandwidth or 1930 MHz for 20MHz channel bandwidth case.
…



Table 2: A-MPR for "NS_05" (Table 6.2.4-18 in TS36.101)
	Channel Bandwidth [MHz]
	Parameters


	15
	Fc [MHz]
	1932.5

	
	RBstart
	0-7
	8 – 66
	67-74

	
	LCRB [RBs]
	≥1
	≤30
	31 – 54
	>54
	≤6
	>6

	
	A-MPR [dB]
	≤11
	0
	≤3
	≤5
	≤5
	≤1

	20
	Fc [MHz]
	1930

	
	RBstart
	0-23
	24-75
	76-99

	
	LCRB [RBs]
	≥1
	≤24
	25 – 40
	41 – 50
	> 50
	≤6
	>6

	
	A-MPR [dB]
	≤11
	0
	≤3
	≤5
	≤10
	≤5
	≤1



The above parameters are applied only when the bit in the field modifiedMPRbehavior indicated in the IE UE Radio Access Capability is triggered. In the Annex H.1 in TS36.101, the following is described. 
Table 3: Definitions of the bits in the field modifiedMPRbehavior (Table H.1-1 in TS36.101)
	Index of field    (bit number)
	Definition
(description of the supported functionality if indicator set to one)
	Notes

	0 (leftmost bit)
	- The MPR for intra-band contiguous carrier aggregation bandwidth class C with non-contiguous resource allocation specified in Clause 6.2.3A in version 12.5.0 of this specification
	- This bit shall be set to 1 by a UE supporting intra-band contiguous CA bandwidth class C

	1
	- The A-MPR associated with NS_05 for Band 1 in Clause 6.2.4 in version 12.10.0 of this specification.  
	- This bit shall be set to 1 by a UE supporting A-MPR associated to NS_05 for Band 1.



It is straightforward that this modification is reflected to the test cases described in the clause 6.2.4 and 6.6.3.3 in [2]. However, it seems to be difficult because the current description cannot support to change the test parameters depending on the IE UE Radio Access Capability. In order to test using the new parameters, 2 options are assumed. 


· Option 1:
The test cases when the bit index 1 in the field modifiedMPRbehavior is set to 1 and not are described to the current clauses in [2]. As for one example, the clause 6.6.3.3.3.1 is modified to the followings. 

6.6.3.3.3.1	Minimum conformance requirements (network signalled value "NS_05")
When "NS_05" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.3.1-1. This requirement also applies for the frequency ranges that are less than ΔfOOB (MHz) in Table 6.6.3.1.3-1 from the edge of the channel bandwidth.
Table 6.6.3.3.3.1-1: Additional requirements (PHS)
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	

	1884.5 f 1915.7*1
	-41
	-41
	-41
	-41
	300 KHz

	Note 1:	Applicable when the lower edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1915.7 MHz) + 4 MHz + the Channel BW assigned, where Channel BW is as defined in sub-clause 5.4.2. Additional restrictions apply for operations below this point. 



The requirements in Table 6.6.3.3.3.1-1 apply with the additional restrictions specified in Table 6.6.3.3.3.1-2 when the lower edge of the assigned E-UTRA UL channel bandwidth frequency is less than the upper edge of PHS band (1915.7 MHz) + 4 MHz + the channel BW assigned.
Table 6.6.3.3.3.1-2: RB restrictions for additional requirement (PHS)
	15 MHz channel bandwidth with fc = 1932.5 MHz

	RBstart
	0-7
	8-66
	67-74

	LCRB
	N/A
	≤ MIN(30, 67 – RBstart)
	N/A

	20 MHz channel bandwidth with fc = 1930 MHz

	RBstart
	0-23
	24-75
	76-99

	LCRB
	N/A
	≤ MIN(24, 76 – RBstart)
	N/A



When the bit index 1 in the field modifiedMPRbehavior is set to 1, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3.3.1-3 instead of Table 6.6.3.3.3.1-1. This requirement also applies for the frequency ranges that are less than ΔfOOB (MHz) in Table 6.6.3.1.3-3 from the edge of the channel bandwidth.
Table 6.6.3.3.3.1-3: Additional requirements (PHS)
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	

	1884.5 f 1915.7*1
	-41
	-41
	-41
	-41
	300 KHz



The normative reference for this requirement is TS 36.101[2] subclause 6.6.3.3.1.


This option can maintain the current structure of clauses. However, the above description of multiple test cases needs to be added to test description (e.g. test configuration table) and test requirement (e.g. additional test requirements and RB restrictions).   

Option 1: The test cases when the bit index 1 in the field modifiedMPRbehavior is set to 0 and 1 are described to the current clauses in [2]. 


· Option 2:
The test case when the bit index 1 in the field modifiedMPRbehavior is set to 1 is divided to the subclauses in [2]. According to the new subclause, applicability of test case in [3] also needs to be modified in order to avoid the redundancy of test. As for one example, the clause 6.6.3.3_2 is made as follows. 

6.6.3.3_2	Additional spurious emissions for modified MPR/A-MPR behaviours

6.6.3.3_2.1	Test purpose
Same test purpose as in clause 6.6.3.3.1.
6.6.3.3_2.2	Test applicability
This test case applies to all types of E-UTRA UE from release 12 and forward that support modified MPR/A-MPR.
6.6.3.3_2.3	Minimum conformance requirements
These requirements are specified in terms of an additional spectrum emission requirement. Additional spurious emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
6.6.3.3_2.3.1	Minimum conformance requirements (network signalled value "NS_05")
When "NS_05" is indicated and the bit index 1 in the field modifiedMPRbehavior is set to 1 in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.6.3.3-2.3.1-1. This requirement also applies for the frequency ranges that are less than ΔfOOB (MHz) in Table 6.6.3.1.3-1 from the edge of the channel bandwidth.
Table 6.6.3.3_2.3.1-1: Additional requirements (PHS)
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	

	1884.5 f 1915.7*1
	-41
	-41
	-41
	-41
	300 KHz



The normative reference for this requirement is TS 36.101[2] subclause 6.6.3.3.1.

6.6.3.3_2.4	Test description
…

And as for one example, the applicabilities in [3] are modified as follows. 
Table 4.1-1: Applicability of RF conformance test cases, ref. TS 36.521-1 [1]
	Clause
	Title
	Release
	Applicability
	Tested Bands / CA-Configurations
Selection
	Additional Information

	
	
	
	Condition
	Comments
	
	

	
	Transmitter Characteristics

	…

	6.6.3.3
	Additional spurious emissions
	Rel-8
	C113
	UE supporting E-UTRA
	D01
	FDD

	
	
	
	
	
	
	TDD

	6.6.3.3_1
	Additional spurious emissions for UL 64QAM
	Rel-13
	C147
	UE supporting E-UTRA and UL 64QAM
	D01
	FDD;
(Note 1)

	
	
	
	
	
	
	TDD;
(Note 1)

	6.6.3.3_2
	Additional spurious emissions for modified MPR/A-MPR behaviours
	Rel-12
	Cxxx
	UE supporting E-UTRA and modified MPR/A-MPR behaviours
	D01
	FDD

	
	
	
	
	
	
	TDD



<Unchanged parts are omitted>
Table 4.1-1a: Applicability of RF conformance test cases Conditions
	…

	Cxxx         IF NOT(A.4.3-4a/1) AND(A.4.5-1/22) THEN R ELSE N/A

	…



<Unchanged parts are omitted>

Table A.4.5-1: Additional UE radio access capabilities
	Item
	Additional capabilities
	Ref.
	Release
	Comments

	…

	21
	Support the behaviour on DL signals and physical channels when SCell is deactivated and discovery signals measurement is configured
	36.306,4.3.4.38
	Rel-12
	

	22
	Support modified MPR/A-MPR behaviours. 
	36.306,4.3.5.10
	Rel-12
	Index of field 1 is set to 1.

	Note 1:	Need for inter-frequency gaps or inter-RAT gaps indicates that the UE does not support corresponding measurement without gaps.




Option 2: The test case when the bit index 1 in the field modifiedMPRbehavior is set to 1 is divided to the subclauses in [2].  

From the above, the proporsal in this paper is following. 

Proporsal: Option 1 or Option 2 is applied to the current specification to test the modified A-MPR behaviours depending on the UE Radio Access Capability.

The feedbacks about the drawback of the above 2 options or some new options are welcome. 
3	Proposal
In this document, the following is proposed. 
· Proporsal: Option 1 or Option 2 is applied to the current specification to test the modified A-MPR depending on the UE Radio Access Capability. 
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