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Introduction
In this contribution number of new Rel-15 manufacturer’s declarations were identified. Furthermore, OTA sensitivity and OTA REFSENS sensitivity terminology alignment is discussed with the solution proposed. The following is proposed: 
Proposal 1: Agree on the introduction of the new OSDDREFSENS term and on the update of the receiver target reference direction definition for OTA REFSENS sensitivity, as in Table 2.
Proposal 2: agree on the description of the OSDDREFSENS for TS 37.105 purposes, as in Table 3. 
Proposal 3: agree on the modification to declarations and new declarations, as in Table 4.
Proposal 4: Agree on introduction of all declarations listed in Table 5 (based on its name and description). 
Discussion
OTA sensitivity vs. OTA REFSENS sensitivity: terminology alignment 
In Rel-13, EIS sensitivity requirements was introduced for hybrid AAS BS, based on set of the manufacturers declarations. This sensitivity is based on the declared values of the Minimum EIS (D10.6), which incorporated the antenna array characteristics and is not direct OTA translation of the legacy conducted sensitivity requirements. Set of EIS requirement related declarations is presented below for reference.
Table 1: OTA sensitivity related declarations [TS 37.145-2, Rel-13/14]
	Declaration identifier
	Declaration

	D10.1
	OSDD identifier

	D10.2
	OSDD operating band support

	D10.3
	OSDD RAT support

	D10.4
	OTA sensitivity E-UTRA supported channel BW  

	D10.5
	Redirection of receiver target support

	D10.6
	Minimum EIS

	D10.7
	Receiver target reference direction Sensitivity Range of Angle of Arrival

	D10.8
	Receiver target redirection range

	D10.9
	Receiver target reference direction

	D10.10
	Conformance test directions sensitivity RoAoA

	D10.11
	Conformance test directions



In Rel-15, additional sensitivity requirement was introduced for OTA AAS BS, i.e. OTA REFSENS sensitivity level. As those two requirements are basically treating the same Rx requirement, in was observed that the existing D10.x manufacturer’s declarations shall be aligned for those two requirements as much as possible. However, there are some differentiators for those two radiated sensitivity requirements, which are present in the table 2 below. Furthermore, we provide analysis of the sensitivity related terms and the suggested modifications to accommodate the OTA REFSENS sensitivity into them.
Table 2: Analysis of the sensitivity related terms and definitions with update proposals for OTA REFSENS sensitivity consideration
	
	OTA sensitivity, Rel-13/14
	OTA REFSENS sensitivity, Rel-15

	Applicable AAS BS
	hybrid AAS BS
	OTA AAS BS

	Terminology comparison
	EIS
	EISREFSENS (as already used in in TS37.105)

	
	sensitivity RoAoA
	OTA REFSENS RoAoA (as already used in in TS37.105)

	
	OSDD (OTA sensitivity directions declaration)
	It is proposed to introduce unique symbol for the OSDD related to the OTA REFSENS sensitivity, i.e. OSDDREFSENS. This is motivated by the fact, that there are multiple differences among them: 
- no redirection for OTA REFSENS sensitivity,
- sensitivity value of the OTA REFSENS sensitivity is based on FRC and its not declared,
- different RoAoA, 
Proposed new definition: 
OSDDREFSENS: set of manufacturer declarations comprising of directions (OTA REFSENS RoAoA and receiver target reference direction) over which the EISREFSENS applies and related of RAT and channel bandwidth.

	“receiver target” 
	Existing definition: “AoA in which reception is performed by AAS BS”
	The same definitions is applicable to OTA REFSENS sensitivity and can be reused.

	“receiver target redirection range”
	Existing definition: “union of all the sensitivity RoAoA achievable through redirecting the receiver target related to particular OSDD”
	Definition not applicable for OTA REFSENS sensitivity, as the redirection is tested only for the OTA sensitivity

	“receiver target reference direction”
	Existing definition: “direction inside the OTA sensitivity directions declaration declared by the manufacturer for conformance testing. For an OSDD  without receiver target redirection range, this is a direction inside the sensitivity RoAoA”
	The “receiver target reference direction” is also applicable to the  OTA REFSENS sensitivity and the existing definition shall be updated, e.g: 
“direction inside the OTA sensitivity directions declarationOSDD (or OSDDREFSENS)  declared by the manufacturer for conformance testing. For an OSDD  without receiver target redirection range, this is a direction inside the sensitivity RoAoA”



The above proposed modification are seen as the easiest way to align the terminologies for the OTA sensitivity and the OTA REFSENS sensitivity. At the same time, this approach allows to reduce the amount of new terms and definitions. 
Referring to the above proposed OSDDREFSENS, its description in the TS 37.105 can be as follows: 
Table 3: description of the OSDDREFSENS for TS 37.105 purposes
	the OSDDREFSENS includes: 
-	One declared active OTA REFSENS RoAoA.
-	The receiver target reference direction.
-	The set(s) of RAT, channel bandwidth.



Table 4: Sensitivity related declarations analysis with update proposals for OTA REFSENS sensitivity consideration
	Declarations related to the OTA sensitivity with the Track Changes (based on Rel-13/14 OTA sensitivity declarations) modifications for introduction of the OTA REFSENS sensitivity 
	Comments

	D10.1
	OSDD (OSDDREFSENS): identifier
	A unique identifier for the OSDD (OSDDREFSENS).
	Declaration updated with OSDDREFSENS

	D10.2
	OSDD (OSDDREFSENS): operating band support
	Operating band supported by the OSDD (OSDDREFSENS), declared for every OSDD (OSDDREFSENS) identified in D10.1.
NOTE 2:	As each identified OSDD has a declared minimum EIS value (D10.6), multiple operating band can be only be declared if they have the same minimum EIS declaration.
	Declaration updated with OSDDREFSENS

	D10.3
	OSDD (OSDDREFSENS): RAT support
	RAT(s) supported by the OSDD (OSDDREFSENS) for each supported operating band, declared for every OSDD (OSDDREFSENS) identified in D10.1.
NOTE 3:	If the OSDD supports multiple RAT's with different minimum EIS value (D10.6) if all other parameters are the same then different EIS values for different RATS and signal BW's may be declared for an OSDD. 
	Declaration updated with OSDDREFSENS

	D10.4
	OTA sensitivity E-UTRA supported channel BW  
	The E-UTRA channel BW's supported by each OSDD.
	Declaration not applicable for OTA REFSENS

	D10.5
	Redirection of receiver target support
	Ability to redirect the receiver target related to the OSDD
	Declaration not applicable for OTA REFSENS

	D10.6
	Minimum EIS
	The minimum EIS requirement (i.e. maximum allowable EIS value) applicable to all sensitivity RoAoA per OSDD.
Declared for every supported RAT and E-UTRA supported channel BW for the OSDD.
Declared per OSDD identified in D10.1.
NOTE 4:	If the AAS BS is not capable of redirecting the receiver target related to the OSDD then there is only one RoAoA applicable to the OSDD.
	Declaration not applicable for OTA REFSENS

	D10.7
	Sensitivity RoAoA of the rReceiver target reference direction Sensitivity Range of Angle of Arrival
	The sensitivity RoAoA associated with the receiver target reference direction (D10.9) for each OSDD.
	Declaration updated

	D10.x
	OTA REFSENS RoAoA of the receiver target reference direction 
	The OTA REFSENS RoAoA associated with the receiver target reference direction (D10.9) for each OSDDREFSENS.
	New declaration

	D10.8
	Receiver target redirection range
	For each OSDD the associated union of all the sensitivity RoAoA achievable through redirecting the receiver target related to the OSDD 
	Declaration not applicable for OTA REFSENS

	D10.9
	Receiver target reference direction
	For each OSDD an associated direction inside the receiver target redirection range (D10.8).
For each OSDDREFSENS an associated direction inside the OTA REFSENS RoAoA (D10.x).
NOTE 5:	For an OSDD without receiver target redirection range, this is a direction inside the sensitivity RoAoA.
	This is expected to be the same reference direction for both sensitivity requirements.
Declaration updated: extended by  OSDDREFSENS specific text

	D10.10
	Conformance test directions for sensitivity RoAoA and OTA REFSENS RoAoA
	For each OSDD that includes a receiver target redirection range, four sensitivity RoAoA comprising the conformance test directions (D10.11).
For each OSDDREFSENS, four OTA REFSENS RoAoA comprising the conformance test directions (D10.11).
	Declaration updated: extended by  OSDDREFSENS specific text 

	D10.11
	Conformance test directions
	For each OSDD four conformance test directions.
If theFor OSDD which includes a receiver target redirection range the following four directions shall be declared:
1)	The direction determined by the maximum φ value achievable inside the receiver target redirection range, while θ value being the closest possible to the receiver target reference direction.
2)	The direction determined by the minimum φ value achievable inside the receiver target redirection range, while θ value being the closest possible to the receiver target reference direction.
3)	The direction determined by the maximum θ value achievable inside the receiver target redirection range, while φ value being the closest possible to the receiver target reference direction.
4)	The direction determined by the minimum θ value achievable inside the receiver target redirection range, while φ value being the closest possible to the receiver target reference direction.
If an For OSDD which does not include a receiver target redirection range (and for OSDDREFSENS) the following 4 directions shall be declared:
1)	The direction determined by the maximum φ value achievable inside the sensitivity RoAoA (REFSENS sensitivity RoAoA), while θ value being the closest possible to the receiver target reference direction.
2)	The direction determined by the minimum φ value achievable inside the sensitivity RoAoA (REFSENS sensitivity RoAoA), while θ value being the closest possible to the receiver target reference direction.
3)	The direction determined by the maximum θ value achievable inside the sensitivity RoAoA (REFSENS sensitivity RoAoA), while φ value being the closest possible to the receiver target reference direction.
4)	The direction determined by the minimum θ value achievable inside the sensitivity RoAoA (REFSENS sensitivity RoAoA), while φ value being the closest possible to the receiver target reference direction.
	Declaration updated: extended by  OSDDREFSENS specific text



Other Rel-15 declarations for OTA AAS BS
Based on the analysis of the Rel-15 TS 37.105, also the following new declarations were identified as required for OTA AAS BS: 
Table 5: Other Rel-15 declarations 
	Proposed declaration name
	Proposed declaration description
	Declaration granularity
	Notes

	The rated carrier OTA BS power, Pmax,c,TRP
	Pmax,c,TRP, is declared as TRP OTA power per carrier, declared per supported operating band, per supported RAT.
	per beam, (per operating band, per RAT)
	OTA Base Station output power requirement

	The rated total OTA BS power, Pmax,t,TRP
	Pmax,t,TRP, is declared as total TRP OTA power, declared per supported operating band, per supported RAT.
	per beam, (per operating band, per RAT)
	

	OTA coverage range
	Declared as AAS BS common range of directions within which selected TX OTA requirements are intended to be met.
NOTE: OTA coverage range is used for conformance testing of such OTA Tx requirements as occupied bandwidth, frequency error, TAE or EVM.
	per OTA AAS BS
	For OTA occupied bandwidth requirement, OTA frequency error, OTA TAE, OTA EVM

	OTA peak directions set
	The OTA peak directions set for each beam. Declared for every beam identified in D9.3.
NOTE: Each OTA peak directions set is a sub set of its related OTA coverage range.
	per beam
	

	minSENS RoAoA
	RoAoA which is associated with the OSDD with the lowest declared EIS value, i.e. minSENS.
	per OTA AAS BS, per RAT
	minSENS RoAoA is used for conformance testing of such OTA Rx requirements as in-band selectivity and blocking, NB blocking, ACS, OoB blocking, Rx IMD, ICS.

	minSENS

	Declared as the lowest EIS value for all the declared OSDD’s, applicable to all minSENS RoAoA.
	per OTA AAS BS, per RAT
	minSENS represents the AAS BS minimum sensitivity, or is an OTA equivalent of the conducted reference sensitivity.

	Equivalent passive antenna gain
	Declared value of the equivalent gain (to the AAS BS) of the passive antenna system, used for translation of regional regulatory requirements for unwanted emissions (i.e. EIRP value using an assumed passive antenna gain). 
NOTE: this declaration is related to the PEM,B32,a ,  PEM,B32,b and PEM,B32,c declarations. 
	[per operating band, or per OTA AAS BS]
	


NOTE: if the above “Declaration granularity” is listed in () brackets, it means that such granularity is indirectly achieve by other declarations. 
Based on the analysis captured in Table 5, it was observed that the minSENS RoAoA and the minSENS declarations might be seen as redundant due to the following: 
· minSENS: As this is the min of the declared EIS values, explicit declaration might be not necessary as its values can be easily extracted.
· minSENS RoAoA: this RoAoA is associated with the OSDD with the lowest declared EIS (i.e. minSENS). Therefore its value is also in-directly provided in other declarations. 
· On the other hand those two parameters are important for many OTA Rx requirements (as well as for potential products benchmarking) therefore it might be worth to consider them in the list of OTA AAS BS manufacturer’s declarations. 
Based on the above, the following is proposed: 
Proposal: Agree on introduction of the all declarations listed in Table 5 (based on its name and description). 
1.1.1 OTA peak directions set vs. EIRP accuracy directions set
One of the new declarations captured in Table 5 is the OTA peak directions. The following was captured TR 37.843 with relation to this declaration: 
The OTA peak directions set(s) are the same as the EIRP accuracy directions set(s) used in the REL13 specification, the name has been changed as they are now used for other requirements.
Therefore, one might think that instead of introducing new OTA peak directions declaration, the existing EIRP accuracy directions declaration could be renamed. However, at the first attempt it is preferred to avoid such solutions, which could cause further complications in the modification implementation. Therefore, its preferred to introduce additional OTA peak directions declaration. 
Conclusion
Based on the above analysis, the following is proposed: 
Proposal 1: Agree on the introduction of the new OSDDREFSENS term and on the update of the receiver target reference direction definition for OTA REFSENS sensitivity, as in Table 2.
Proposal 2: agree on the description of the OSDDREFSENS for TS 37.105 purposes, as in Table 3. 
Proposal 3: agree on the modification to declarations and new declarations, as in Table 4.
Proposal 4: Agree on introduction of all declarations listed in Table 5 (based on its name and description). 
Once approved, the above modifications can be incorporated into the Draft CRs in [1, 2].
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