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1	Introduction
During the RAN4 #84 meeting, contribution [1] discussed and raised the question regarding OTA reference sensitivity as an OTA core requirement. This WF attempts to capture any agreements on this question following online discussion. 

2	Discussion
[bookmark: _MON_1249227490][bookmark: _MON_1282989596][bookmark: _MON_1282992763][bookmark: _MON_1283666811][bookmark: _MON_1290505886][bookmark: _MON_1248002274][bookmark: _MON_1248002336][bookmark: _MON_1290505889][bookmark: _MON_1230619646][bookmark: _MON_1230620479][bookmark: _MON_1230620585][bookmark: _MON_1230620596][bookmark: _MON_1230620632]According to TR 37.843, there are two core requirements specified for OTA AAS base station receiver sensitivity:
1. OTA sensitivity requirement which applies to the AAS base station as a whole system instead of per TAB connector

2. OTA reference sensitivity requirement which is an OTA equivalent of the conducted reference sensitivity.  

	
	Rel-13 AAS 
	Rel-15 AAS

	Reference sensitivity
	Conducted core requirement
	OTA core requirement

	Sensitivity
	OTA core requirement
	OTA core requirement


								Table 1: Sensitivity requirements for Rel-13 and Rel-15
From [1], the conclusion is as follows:
The purpose of introducing OTA reference sensitivity is to replace the conducted reference sensitivity. It is used as a reference level for defining other OTA receiver requirements such the dynamic range, in-channel selectivity, adjacent channel selectivity, blocking and intermodulation requirements. Thus, it is not necessary to specify it as an OTA core requirement. 
Based on the above conclusion, we have made modifications to the draft text for Rx sensitivity [2] which was shared on the reflector prior to the RAN4 #84 meeting. The modifications are minor.  
Following the online discussion, the open issue is 
	How to ensure OTA_REFSENS level without specifying OTA reference sensitivity as a minimum requirement?  
Based on our observations made in [1], we have identified changes which incur to the text in TS 37.105 and TR 37.843; these changes are minor.						 
3	Way forward
To address the open issue, the following changes to TS 37.105 and TR 37.843 are proposed:

Proposal 1: The  minimum EIS ≤ EISREFSENS given by the OTA reference sensitivity equation in TR 37.843.
Changes to TS 37.105:
Proposal 2: The following statement is added to the end of Section 10.2.1 General [2]: “Declared minimum EIS shall be equal to or less than EISREFSENS  is used for the purpose of assessing receiver requirements is specified for the given RAT and channel bandwidth in subclause 10.3.”
Proposal 3: The term “Minimum requirement” in the section title of sections 10.3.2, 10.3.3, 10.3.4 in TS 37.105 is replaced by “Reference sensitivity”. A suggested modification is provided in the end of the document. Other options are possible. The text is informative.
Changes to TR 37.843:
Proposal 4: Two short paragraphs in Section 6.2.2.1 are related to OTA reference sensitivity need to be adapted and moved to another section, e.g., Section 6.2.1: these paragraphs are:

 	The OTA reference sensitivity (OTA REFSENS) is the OTA equivalent of the conducted reference sensitivity, its intention is not to specifically capture antenna performance but rather to estimate an the passive antenna element or subarray gain in front of each receiver in order to show equivalence to the conducted requirement. OTA_REFSENS is needed for setting the wanted signal level for other receiver requirements.
The OTA REFSENS description does not replace the existing OTA sensitivity requirement in sub-clause 9.2 of TS 37.105 [3].
Proposal 5: Section 6.2.2.2.2 needs to be taken out of Section 6.2.2.2 but the content remains unchanged and  is informative for OTA reference sensitivity rather than minimum requirement.

Proposal 6: Section 6.2.2.3.2 needs to be taken out of Section 6.2.2.3 but the content remains the same and  is informative. 
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Suggested modifications to TS37.105


[bookmark: _Toc479296384]10.2	OTA sensitivity
[bookmark: _Toc479296385]10.2.1	General
{unchanged text is omitted}
Declared minimum EIS shall be equal to or less than EISREFSENS  is used for the purpose of assessing receiver requirements is specified for the given RAT and channel bandwidth in subclause 10.3.
[bookmark: _GoBack]{unchanged text is omitted}

[bookmark: _Toc479296389]10.3	OTA Reference sensitivity level
This subclause is informative. 
[bookmark: _Toc479296390]10.3.1	General
[bookmark: _Toc479296391]
The OTA reference sensitivity serves as a reference level for defining signal levels in the OTA requirements for scenarios in which one or more interfering signals are involved. 
10.3.2	 Reference sensitivity for MSR operation
[bookmark: _Toc479296392]For UTRA, the reference sensitivity is specified in subclause 10.3.3.
For E-UTRA, the reference sensitivity is specified in subclause 10.3.4.
10.3.3	Reference sensitivity for single RAT UTRA operation
[bookmark: _Toc479296393]
For UTRA FDD, , the OTA reference sensitivity level  shall be as specified in Table 10.3.3-1.
Table 10.3.3-1: UTRA FDD OTA reference sensitivity levels
	BS Class
	
	OTA reference sensitivity level 
(dBm)
	

	Wide Area BS
	
	-121 +10*log10(BeWθ*BeWφ) - [40.1]
	 

	Medium Range BS
	
	-111 +10*log10(BeWθ*BeWφ) - [X]
	 

	Local Area 
	
	-107 +10*log10(BeWθ*BeWφ) - [X]
	



For UTRA TDD 1,28 Mcps option, , the OTA reference sensitivity level  shall be as specified in Table 10.3.3-2.
Table 10.3.3-2: UTRA TDD 1,28Mcps option, OTA reference sensitivity level
	BS Class
	
	OTA reference sensitivity level
(dBm)
	

	Wide Area BS
	
	-110 +10*log10(BeWθ*BeWφ) - [40.1]
	 

	Local Area BS
	
	-96 +10*log10(BeWθ*BeWφ) - [X]
	 



10.3.4	Reference sensitivity for single RAT E-UTRA operation
  
 The reference sensitivity shall be as specified in table 10.3.4-1 for Wide Area BS, in Table 10.3.4-2 for Local Area BS and in Table 10.3.4-3 for Medium Range BS.
Table 10.3.4-1: E-UTRA Wide area AAS BS OTA reference measurement channel 
	E-UTRA
channel bandwidth (MHz)
	Reference measurement channel
	 OTA Reference sensitivity power level, EISREFSENS
 (dBm)

	1.4
	FRC A1-1 in 3GPP TS 36.104 [8], annex A.1
	-106.8 +10*log10(BeWθ*BeWφ) - [40.1]

	3
	FRC A1-2 in 3GPP TS 36.104 [8], annex A.1
	-103.0 +10*log10(BeWθ*BeWφ) - [40.1]

	5
	FRC A1-3 in 3GPP TS 36.104 [8], annex A.1 
	-101.5 +10*log10(BeWθ*BeWφ) - [40.1]

	10
	FRC A1-3 in 3GPP TS 36.104 [8], annex A.1 (NOTE)
	-101.5 +10*log10(BeWθ*BeWφ) - [40.1]

	15
	FRC A1-1 in 3GPP TS 36.104 [8], annex A.1(NOTE)
	-101.5 +10*log10(BeWθ*BeWφ) - [40.1]

	20
	FRC A1-2 in 3GPP TS 36.104 [8], annex A.1(NOTE)
	-101.5  +10*log10(BeWθ*BeWφ) - [40.1]

	



Table 10.3.4-2: E-UTRA Local Area AAS BS OTA reference sensitivity levels
	E-UTRA
channel bandwidth (MHz)
	Reference measurement channel
	 OTA Reference sensitivity power level, EISREFSENS
 (dBm)

	1.4
	FRC A1-1 in Annex A.1
	-98.8 +10*log10(BeWθ*BeWφ) - [X]

	3
	FRC A1-2 in Annex A.1
	-95.0 +10*log10(BeWθ*BeWφ) - [X]

	5
	FRC A1-3 in Annex A.1
	-93.5 +10*log10(BeWθ*BeWφ) - [X]

	10
	FRC A1-3 in Annex A.1 (Note 1)
FRC A1-8 in Annex A.1 (Note 2)
	-93.5 +10*log10(BeWθ*BeWφ) - [X]
-96.2 +10*log10(BeWθ*BeWφ) - [X]

	15
	FRC A1-3 in Annex A.1 (Note 1)
	-93.5 +10*log10(BeWθ*BeWφ) - [X]

	20
	FRC A1-3 in Annex A.1(Note 1)
FRC A1-9 in Annex A.1 (Note 2)
	-93.5 +10*log10(BeWθ*BeWφ) - [X]
-96.2 +10*log10(BeWθ*BeWφ) - [X]

	



Table 10.3.4-3: E-UTRA Medium Range AAS BS OTA reference sensitivity levels
	E-UTRA
channel bandwidth [MHz]
	Reference measurement channel
	OTA Reference sensitivity power level, PREFSENS
 [dBm]

	1.4
	FRC A1-1 in Annex A.1
	-101.8 +10*log10(BeWθ*BeWφ) - [X]

	3
	FRC A1-2 in Annex A.1
	-98.0 +10*log10(BeWθ*BeWφ) - [X]

	5
	FRC A1-3 in Annex A.1
	-96.5 +10*log10(BeWθ*BeWφ) - [X]

	10
	FRC A1-3 in Annex A.1 (Note 1)
FRC A1-8 in Annex A.1 (Note 2)
	-96.5 +10*log10(BeWθ*BeWφ) - [X]
-99.2 +10*log10(BeWθ*BeWφ) - [X]

	15
	FRC A1-3 in Annex A.1 (Note 1)
	-96.5 +10*log10(BeWθ*BeWφ) - [X]

	20
	FRC A1-3 in Annex A.1 (Note 1)
FRC A1-9 in Annex A.1 (Note 2)
	-96.5 +10*log10(BeWθ*BeWφ) - [X]
-99.2 +10*log10(BeWθ*BeWφ) - [X]

	




