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1 Introduction
During RAN4#84bis all the receiver requirements were discussed, including IBB, ACS, RX IMD, RX Dynamic range, RX ICS. So far discussions have been based around IBB and agreements were made in NR based on this analysis.
During the meeting each of the requirements was discussed, companies views on how to translate the conducted requirements to OTA requirements were collected and a final set of compromises agreed. The details are captured in this WF.

2 WF
In each case the conducted requirement is translated requirement, the requirements are either based on:

OTA REFSENS and ΔREFSENS 

(ΔREFSENS is defined in sub-clause 10.1 of TS 37.105 – currently in R4-1711789)
Or


minSENS 

Where minSENS is based on the lowest declared EIS value for the OSDD’s declared for OTA sensitivity requirement in sub-clause 10.2, TS 37.105.
It is proposed that ΔminSENS is defined as: ΔminSENS = REFSENSConducted – minEIS 

The discussion is based o the wanted signal level only, as in all cases it is agreed to keep the delta between wanted and interferer the same as the conducted requirement. 

2.1 Background
2.1.1 Dynamic range

The E-UTRA conducted requirement is:

Table 7.3.1-1: Wide Area BS dynamic range for E-UTRA carrier
	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] / BWConfig
	Type of interfering signal

	1.4
	FRC A2-1 in Annex A.2
	-76.3
	-88.7
	AWGN

	3
	FRC A2-2 in Annex A.2
	-72.4
	-84.7
	AWGN

	5
	FRC A2-3 in Annex A.2
	-70.2
	-82.5
	AWGN

	10
	FRC A2-3 in Annex A.2*
	-70.2
	-79.5
	AWGN

	15
	FRC A2-3 in Annex A.2*
	-70.2
	-77.7
	AWGN

	20
	FRC A2-3 in Annex A.2*
	-70.2 
	-76.4
	AWGN

	Note*:
The wanted signal mean power is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A2-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each.


In this case the wanted signal level is 20 dB above the reference sensitivity of the FRC under test, where the reference sensitivity is based on the agreed 5 dB noise figure, the simulated minimum SNR of the FRC and the agreed implementation margin. As the wanted signal is related to Prefsens the options are to use Either ΔREFSENS or  ΔminSENS or both.
2.1.2 ICS

The conducted E-UTRA requirement is:
Table 7.4.1-1 Wide Area BS in-channel selectivity for E-UTRA
	E-UTRA

channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] 
	Type of interfering signal

	1.4
	A1-4 in Annex A.1
	-106.9
	-87
	1.4 MHz E-UTRA signal, 3 RBs

	3
	A1-5 in Annex A.1
	-102.1
	-84
	3 MHz E-UTRA signal, 6 RBs

	5
	A1-2 in Annex A.1
	-100.0
	-81
	5 MHz E-UTRA signal, 10 RBs

	10
	A1-3 in Annex A.1
	-98.5
	-77
	10 MHz E-UTRA signal, 25 RBs

	15
	A1-3 in Annex A.1 (Note)
	-98.5
	-77
	15 MHz E-UTRA signal, 25 RBs (Note)

	20
	A1-3 in Annex A.1 (Note)
	-98.5
	-77
	20 MHz E-UTRA signal, 25 RBs (Note)

	Note: 
Wanted and interfering signal are placed adjacently around Fc


In this case the wanted signal level is 3 dB above the reference sensitivity of the FRC under test, where the reference sensitivity is based on the agreed 5 dB noise figure, the simulated minimum SNR of the FRC and the agreed implementation margin
The offset must be agreed as either ΔREFSENS or  ΔminSENS or both.
2.1.3 ACS

The current E-UTRA conducted requirement is:

Table 7.5.1-1: Narrowband blocking requirement for E-UTRA BS
	
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	Wide Area BS
	PREFSENS + 6dB (Note 1)
	-49
	See Table 7.5.1-2

	Medium Range BS
	PREFSENS + 6dB (Note 4)
	-44
	See Table 7.5.1-2

	Local Area BS
	PREFSENS + 6dB (Note 2)
	-41
	See Table 7.5.1-2

	Home BS
	PREFSENS + 14dB (Note 3)
	-33
	See Table 7.5.1-2

	Note 1: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-1.

Note 2: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-2

Note 3:
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-3.

Note 4:
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-4.


As the wanted signal is related to Prefsens the options are to use either OTA REFSENS or OTA minSENS or both.
2.1.4  In Band Blocking
The current conducted E-UTRA blocking requirement is 

	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from  the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap [MHz]
	Type of Interfering Signal

	1-7, 9-11, 13, 14, 18,19, 21-23, 24, 27, 30, 33-45, 48, 65, 66, 68, 70
	(FUL_low -20)
	to
	(FUL_high +20)
	-43
	PREFSENS +6dB*
	See table 7.6.1.1-2
	See table 7.6.1.1-2


As the wanted signal is related to Prefsens the options are to use either OTA REFSENS or OTA minSENS or both.
2.1.5 Receiver IMD
The current conducted E-UTRA requirement is:

Table 7.8.1-1: Intermodulation performance requirement for E-UTRA
	BS type
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	Wide Area BS
	PREFSENS + 6dB*
	-52
	See Table 7.8.1-2

	Medium Range BS
	PREFSENS + 6dB**
	-47
	

	Local Area BS
	PREFSENS + 6dB***
	-44
	

	Home BS
	PREFSENS + 14dB****
	-36
	

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-1.
Note**: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-4.
Note*** 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-2.
Note****
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-3.


As the wanted signal is related to Prefsens the options are to use either OTA REFSENS or OTA minSENS or both.
2.2 Conformance directions

It has been agreed in NR that IBB will be specified with 2 levels, but the number of conformance directions will be no greater than the existing OTA requirement i.e. 5.
The 5 directions are:


Reference direction


4 extreme directions of the RoAoA

When it is agreed to test in a single conformance direction the reference direction is implied.

3 Agreements


After offline discussion with all the companies involved the views on each requirement are as follows, these do not represent the starting position of each company:
	 
	IBB
	ACS
	RX IMD
	Dynamic range
	ICS

	 
	Wanted signal core levels
	No of conf dir
	Wanted signal core levels
	No of conf dir
	Wanted signal core levels
	No of conf dir
	Wanted signal offset

core levels
	No of conf dir
	Wanted signal  offset

core levels
	No of conf dir

	Huawei
	
	
	minSENS
	1
	REFSENS
	5
	ΔREFSENS 
	1
	ΔminSENS
	1

	Ericsson
	
	
	minSENS
	1
	REFSENS
	1
	ΔREFSENS
	1
	ΔminSENS
	1

	Docomo
	
	
	minSENS
	1
	REFSENS
	1
	ΔREFSENS
	1
	ΔminSENS
	1

	Nokia
	
	
	minSENS
	1
	REFSENS 
	1 
	ΔREFSENS
	1 
	ΔminSENS
	 1

	NEC
	
	
	minSENS
	1
	REFSENS
	1
	ΔREFSENS
	1
	ΔminSENS
	1

	CMCC
	
	
	minSENS
	1
	REFSENS &minSENS
	5
	ΔREFSENS 
	1
	ΔminSENS
	1

	ZTE
	
	
	minSENS
	1
	REFSENS
	1
	ΔREFSENS
	1
	ΔminSENS
	1

	comments
	Approved already in chairman’s notes.

No need to discuss further.
	After off line discussion companies all agreed to same solution
	Proposed compromise is REFSENS &minSENS by in single (reference) direction. i.e. 2 conformance tests but in single direction
	After off line discussion companies all agreed to same solution
	After off line discussion companies all agreed to same solution


Note: when it states REFSENS or min SENS in the table it implies that any offset in the conducted requirement e.g. PREFSENS+6dB is also included.

Compromise agreement

	 
	IBB
	ACS
	RX IMD
	Dynamic range
	ICS

	 
	Wanted signal core levels
	No of conf dir
	Wanted signal core levels
	No of conf dir
	Wanted signal core levels
	No of conf dir
	Wanted signal offset

core levels
	No of conf dir
	Wanted signal  offset

core levels
	No of conf dir

	agreement
	REFSENS &minSENS
	5
	minSENS
	1
	REFSENS &minSENS
	1+1
	ΔREFSENS
	1
	ΔminSENS
	1


The following definitions are also to be agreed:

minSENS:  the lowest declared EIS value for the OSDD’s declared for OTA sensitivity requirement in sub-clause 10.2.

and

ΔminSENS = [REFSENSConducted – minEIS] 

�is the value of wanted OTA signal level minus minSENS, which is also equal to the value of (Pwanted – PREFSENS) in the conducted test. However, a different name is used to indicate that ΔminSENS is applied to minSENS, not to OTA REFSENS?


Clarifications on this formula is needed?


�See the comment above.





