[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #87	R4-1807726
Busan, Korea, 21 - 25 May, 2018

Source: 	Huawei
Title:	Relations among declarations for hybrid AAS BS and OTA AAS BS
Agenda Item:	6.26.3.1.8 (eAAS BS: Declarations)
Document for:	Discussion and Approval
Introduction
Discussion on required manufacturer’s declarations updates was initiated during last RAN4#86 meeting, with the set of contributions in [1 - 8]. Referring to the AAS BS work plan Approved during RAN4#86, the following in was planned wrt AAS BS manufacturer’s declarations:
Targets for RAN4#86bis
· Provisional OTA related declarations lists and definitions presented.
Targets for RAN4#87
· Final OTA declarations lists are ready and draft CR’s ready.
In this contribution we are proposing an approach to the Rel-15 AAS BS declarations, dealing with the hybrid AAS BS and OTA AAS BS on top existing Rel-13/14 declarations. 
This contribution is a resubmission from RAN4#86bis (R4-1804912, not treated).
Discussion
Declarations already mirrored for conducted and OTA testing 
The existing set of Rel-13/14 declarations is covering conducted requirements (TS37.145-1 declarations), plus two OTA requirements for EIRP and EIS (TS37.145-2 declarations). 
It was also observed that there are already selected declarations pairs (i.e. exact declarations, or OTA translations of the conducted declarations), which exist in both TS 37.145-1 and TS 37.145-2. Those identified pairs are listed below:
Table 1: Set of Rel-13 conducted declarations from TS 37.145-1 which were already mirrored in TS 37.145-2
	Existing TS 37.145-1 declaration 
	Existing TS 37.145-2 declaration

	D6.12: TAB connector capability set (CSA)
	D9.25: Radiated capability set (RCSA)	Comment by Michal Szydelko_RAN#87: D9.25 was proposed to be removed from Rel-13/14 specs.

	D6.14: Contiguous or non-contiguous spectrum
	D9.28 : OTA contiguous or non-contiguous spectrum support

	D6.15: Contiguous and non-contiguous parameters identical
	D9.29: OTA contiguous and non-contiguous parameters identical

	D6.16: Maximum Radio Bandwidth of the multi-band TAB connector
	D9.26: Maximum Radio Bandwidth of the operating band with multi-band dependencies

	D6.17	Maximum Base Station RF Bandwidth
	D9.15: Maximum radiated Base Station RF Bandwidth

	D6.18	Maximum Base Station RF Bandwidth for contiguous operation
	D9.18: Maximum radiated Base Station RF Bandwidth for contiguous operation

	D6.19	Maximum Base Station RF Bandwidth for non- contiguous operation
	D9.19: Maximum radiated Base Station RF Bandwidth for non- contiguous operation

	D6.20: E-UTRA supported channel bandwidths
	D9.6: Beam E-UTRA channel bandwidth support

	D6.22: CA only operation
	D9.21: CA only operation

	D6.26: Reduced number of supported carriers at the rated total output power in Multi-RAT operations
	D9.23: Reduced number of supported carriers at maximum EIRP in multi-RAT operations

	D6.27: Reduced total output power at the total number of supported carriers in Multi-RAT operations
	D9.24: Reduced maximum EIRP at the total number of supported carriers in multi-RAT operations

	D6.29	Inter-band CA bands
	D9.20: Inter-band CA bands

	D6.42; Total number of supported carriers for the declared band combinations of the AAS BS
	D9.27: Total number of supported carriers for operating bands with multi-band dependencies



Based on the above observation, one approach to formulate the declaration sets for hybrid AAS BS and for OTA AAS BS is to further extend and complete conducted declarations mirroring into the OTA declarations for the purposes of OTA AAS BS. 
One can argue that the OTA AAS BS can reuse some of the conducted declarations from TS 37.145-1. However, it was observed that many of the existing declarations are based on the “conducted terminology”, i.e. using TAB connectors, etc. Therefore it would not be possible to directly reuse many of the TS 37.145-1 for OTA AAS BS.
In order to prepare for the Rel-15 declarations work, an analysis of the changes required for OTA AAS BS was performed in [9], and was attached in the annex for reference. In that table, an extensive analysis of the “conducted” TS 37.145-1 declarations was presented, with the aim to identify their relations to the OTA AAS BS and to formulate the required updates in TS 37.145-2. The following was observed: 
· Introduction of the OTA AAS BS does not allow to just reuse the conducted declarations in TS 37.145-1, e.g. due to the “conducted” naming and TAB connector terminology used in multiple declarations.
· There is already Rel-13 set of conducted declarations mapped into OTA declarations in TS 37.145-2 (table 1).
· There is set of new Rel-15 OTA declarations needed for OTA AAS BS. 
· Some declarations are not needed for OTA AAS BS, e.g.
· There is no UTRA TDD for OTA AAS BS, so D6.48 is not needed. 
· “TAB connector” equivalence not applicable for OTA AAS BS.
· Hybrid AAS BS and the OTA AAS BS are separate products.
Therefore, it is seen that keeping tight alignment among the declarations in TS37.145-1 and TS 37.145-2 is already challenging.
Based on the above observation it is proposed to: 
Proposal 1: keep the hybrid AAS BS and the OTA AAS BS declarations as separate and standalone sets in TS 37.145-1 and TS 37.145-2, respectively. Appropriate clarifications in those specification are to be introduced to keep clear declarations applicability for Rel-13/14 and Rel-15 requirements.
In order to implement Proposal 1, the following framework is envisioned for Rel-15 version of the TS 37.145 specifications: 
· TS 37.145-1, Rel-15:
· The existing conducted declarations (i.e. the existing D6.x family) are clarified to be applicable to the hybrid AAS BS. 
· TS 37.145-2, Rel-15:
· The existing TS 37.145-2 declarations for EIRP (i.e. the existing D9.x family) and EIS (i.e. the existing D10.x family) requirements are clarified to be applicable to Rel-15 hybrid AAS BS as well as for the OTA AAS BS. 
· NOTE: Declarations related to EIRP and EIS requirements for hybrid AAS BS still to be kept in TS 37.145-2.
· All new Rel-15 declarations for OTA AAS BS are introduced using new table / new section in order to easily distinguish from the legacy Rel-13/14 OTA declarations (which are also applicable for hybrid AAS BS). The newly introduced Rel-15 declarations are applicable only to the OTA AAS BS.
· This will require to mirror/duplicate the following declarations in TS 37.145-2:
	
	AAS BS capability sets (CSA)
	[to be the same as the D6.12 CSA declaration in Rel15 version of TS37.145-1 for the hybrid AAS BS]

	Dx.x
	Spurious emission category
	[To be defined based on D6.3]

	…
	Geographic area support
	[To be defined based on D6.4]

	
	Band20 support, operating in geographical areas allocated to broadcasting (DTT)
	[To be defined based on D6.5]

	
	Band 20 support, emission level for channel N
	[To be defined based on D6.6]

	
	Band 20 support, Maximum output Power in 10 MHz
	[To be defined based on D6.7]

	
	Band 32 support, Declared emission level in Band 32
	[To be defined based on D6.8]

	
	Co-existence with other systems
	[To be defined based on D6.10]

	
	Co-location with other base stations
	[To be defined based on D6.11]

	
	Single-band RIB or multi-band RIB
	[To be defined based on D6.13]

	
	Single or multiple carrier
	[To be defined based on D6.23]

	
	Maximum number of supported carriers per band
	[To be defined based on D6.24]

	
	Total maximum number of supported carriers
	[To be defined based on D6.25]

	
	Other band combination multi-band restrictions
	[To be defined based on D6.28]

	
	Ncells
	[To be defined based on D6.38]

	
	Maximum supported power difference between carriers
	[To be defined based on D6.39]

	
	Maximum supported power difference between carriers is different operating bands
	[To be defined based on D6.40]

	
	AAS BS operating band combination support
	[To be defined based on D6.41]

	
	UTRA FDD MIMO support.
	[To be defined based on D6.51]

	
	UTRA Inner loop power control dynamic range
	[To be defined based on D6.57]

	
	Inter-band CA bands 
	[To be defined based on D6.59]

	
	Intra-band contiguous CA 
	[To be defined based on D6.60]

	
	Intra-band non-contiguous CA
	[To be defined based on D6.61]



On top of the above table, new Rel-15 specific declarations are to be added, e.g. for OTA REFSENS requirement, OTA coverage range declaration, TRP output power declaration, AAS BS requirements set declaration, etc. 
As an use-case proving the above proposal to be a viable solution, Rel-15 sets of declarations were compiled for TS 37.145-1 and TS 37.145-2 in [10] and [11], respectively.
1. Despite the discussion on the conducted / radiated declarations inter-relations and the proposals formulated, the implementation of the discussed proposals can be done in various ways, e.g.: D.x9, D10.x declaration sets apply to hybrid AAS BS and OTA AAS BS, while the new set of Rel-15 OTA declarations (e.g. denoted DO9.x  and DO10.x family) applies only to OTA AAS BS 
1. Apply separate tables for the new Rel-15 OTA AAS BS
1. Apply additional column to the existing table 4.10-1 to highlight applicability (e.g. H, O or HO)

Therefore, we still see that the implementation of the proposals can be modified within the Rel-15 CRs to TS 37.145-1/-2 [10, 11] itself.  
Conclusions
Based on the above analysis the following proposals are formulated:
Proposal 1: keep the hybrid AAS BS and the OTA AAS BS declarations as separate and standalone sets in TS 37.145-1 and TS 37.145-2, respectively. Appropriate clarifications in those specification are to be introduced to keep clear declarations applicability for Rel-13/14 and Rel-15 requirements.
Proposal 2: apply the following modifications to the Rel-15 TS 37.145 specifications, in order to accommodate the hybrid AAS BS and OTA AAS BS declarations, on top of the existing Rel-13/14 declarations: 
· TS 37.145-1, Rel-15:
· The existing conducted declarations (i.e. the existing D6.x family) are clarified to be applicable to the hybrid AAS BS. 
· TS 37.145-2, Rel-15:
· The existing TS 37.145-2 declarations for EIRP (i.e. the existing D9.x family) and EIS (i.e. the existing D10.x family) requirements are clarified to be applicable to Rel-15 hybrid AAS BS as well as for the OTA AAS BS. 
· NOTE: Declarations related to EIRP and EIS requirements for hybrid AAS BS still to be kept in TS 37.145-2.
· All new Rel-15 declarations for OTA AAS BS are introduced using new table / new section in order to easily distinguish from the legacy Rel-13/14 OTA declarations (which are also applicable for hybrid AAS BS). The newly introduced Rel-15 declarations are applicable only to the OTA AAS BS.
Based on the above proposals, Rel-15 sets of declarations were compiled for TS 37.145-1 and TS 37.145-2 in [10] and [11], respectively.
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Annex

Table 2: Analysis of the relations of the existing TS37.145-1 declaration and the required OTA AAS BS declarations [9]
	ID
	Declaration
	hybrid AAS BS
	OTA AAS BS relation

	D6.1
	Operating bands
	applicable
	OTA version covered as “D9.4 Beam operating band support”.

	D6.2
	Operating band carrier aggregation support
	applicable
	OTA version of this declaration required for OTA AAS BS.

	D6.3
	Spurious emission category
	applicable
	Missing in TS 37.145-2; reuse of this declaration possible for OTA AAS BS.

	D6.4
	Geographic area support
	applicable
	Missing in TS 37.145-2; reuse of this declaration possible for OTA AAS BS.

	D6.5
	Band20 support, operating in geographical areas allocated to broadcasting (DTT)
	applicable
	Missing in TS 37.145-2; OTA version of this declaration required for OTA AAS BS.

	D6.6
	Band 20 support, emission level for channel N
	applicable
	Missing in TS 37.145-2; OTA version of this declaration required for OTA AAS BS.

	D6.7
	Band 20 support, Maximum output Power in 10 MHz
	applicable
	Missing in TS 37.145-2; OTA version of this declaration required for OTA AAS BS.

	D6.8
	Band 32 support, Declared emission level in Band 32
	applicable
	Missing in TS 37.145-2; OTA version of this declaration required for OTA AAS BS.

	D6.10
	Co-existence with other systems
	applicable
	Missing in TS 37.145-2; reuse of this declaration possible for OTA AAS BS.

	D6.11
	Co-location with other base stations
	applicable
	Missing in TS 37.145-2; reuse of this declaration possible for OTA AAS BS.

	D6.12
	TAB connectorAAS BS capability set (CSA)
	applicable
	Existing declaration not applicable; RIB capability set for RCSA declaration already in TS 37.145-2 (D9.25: Radiated capability set (RCSA)).Mirror the same for Rel-15 version of the TS 37.145-2 (as D9.25)

	D6.13
	Single or Multi-band TAB connector
	applicable
	Existing declaration not applicable; new declaration based on single-band RIB or multi-band RIB required.

	D6.14
	Contiguous or non-contiguous spectrum
	applicable
	OTA version already in TS 37.145-2 (D9.28: OTA contiguous or non-contiguous spectrum support).

	D6.15
	Contiguous and non-contiguous parameters identical
	applicable
	FFS, existing conducted declaration unclear; OTA version already in TS 37.145-2 (D9.29: OTA contiguous and non-contiguous parameters identical).

	D6.16
	Maximum Radio Bandwidth of the multi-band TAB connector.
	applicable
	Existing declaration not applicable; OTA version already in TS 37.145-2 (D9.26: Maximum Radio Bandwidth of the operating band with multi-band dependencies).

	D6.17
	Maximum Base Station RF Bandwidth
	applicable
	OTA version already in TS 37.145-2 (D9.15: Maximum radiated Base Station RF Bandwidth).

	D6.18
	Maximum Base Station RF Bandwidth for contiguous operation.
	applicable
	OTA version already in TS 37.145-2 (D9.18: Maximum radiated Base Station RF Bandwidth for contiguous operation).

	D6.19
	Maximum Base Station RF Bandwidth for non- contiguous operation.
	applicable
	OTA version already in TS 37.145-2 (D9.19: Maximum radiated Base Station RF Bandwidth for non- contiguous operation).

	D6.20
	E-UTRA supported channel bandwidths
	applicable
	OTA version already in TS 37.145-2 (D9.6: Beam E-UTRA channel bandwidth support).

	D6.21
	TAB connector operating band support
	applicable
	Existing declaration not applicable; the existing D9.4 “Beam operating band support” serves its purpose.

	D6.22
	CA only operation
	applicable
	Same declaration already in TS 37.14-2 (D9.21: CA only operation).

	D6.23
	Single or multiple carrier
	applicable
	OTA version of this declaration required for OTA AAS BS.

	D6.24
	maximum number of supported carriers per band
	applicable
	OTA version of this declaration required for OTA AAS BS.

	D6.25
	Total maximum number of supported carriers 
	applicable
	OTA version of this declaration required for OTA AAS BS.

	D6.26
	Reduced number of supported carriers at the rated total output power in Multi-RAT operations 
	applicable
	OTA version already in TS 37.145-2 (D9.23: Reduced number of supported carriers at maximum EIRP in multi-RAT operations).

	D6.27
	Reduced total output power at the total number of supported carriers in Multi-RAT operations
	applicable
	OTA version already in TS 37.145-2 (D9.24: Reduced maximum EIRP at the total number of supported carriers in multi-RAT operations).

	D6.28
	Other band combination multi-band restrictions
	applicable
	OTA version of this declaration required for OTA AAS BS.

	D6.29
	Inter-band CA bands 
	applicable
	Same declaration already in TS 37.14-2 (D9.20: Inter-band CA bands).

	D6.30
	The rated carrier output power for each TAB connector PRated,c,TABC
	applicable
	existing declaration not applicable; 
D9.10 (Rated beam EIRP, per carrier) already existing.
Related TRP power declaration to be considered. 

	D6.31
	The rated carrier output power per TAB connector, for contiguous spectrum operation
	applicable
	Existing declaration not applicable; OTA version FFS.

	D6.32
	The rated carrier output power per TAB connector, for non-contiguous spectrum operation
	applicable
	Existing declaration not applicable; OTA version FFS.

	D6.33
	The rated output power per RAT for each TAB connector, PRated,RAT,TABC
	applicable
	Existing declaration not applicable; existing D9.10 is already per RAT so not needed.
Related TRP power declaration to be considered.

	D6.34
	The rated total output power per TAB connector, PRated,t,TABC
	applicable
	Existing declarations not applicable; OTA version not needed as the total conduced power is replaced by beam-specific power declarations.
FFS: declaration of the OTA power with all transmitters ON is FFS.

	D6.35
	The rated total output power per TAB connector, for contiguous spectrum operation
	applicable
	

	D6.36
	The rated total output power per TAB connector, for non-contiguous spectrum operation
	applicable
	

	D6.37
	The rated multi-band total output power per TAB connector, PRated,MB,TABC
	applicable
	Existing declaration not applicable; OTA version FFS.

	D6.38
	Ncells
	applicable
	OTA version of this declaration required for OTA AAS BS, as Ncells used in OTA section of TS 37.105.

	D6.39
	Maximum supported power difference between carriers
	applicable
	OTA version of this declaration required for OTA AAS BS.

	D6.40
	Maximum supported power difference between carriers is different operating bands
	applicable
	OTA version of this declaration required for OTA AAS BS.

	D6.41
	AAS BS operating band combination support
	applicable
	Reuse of this declaration possible for OTA AAS BS.

	D6.42
	Total number of supported carriers for the declared band combinations of the AAS BS
	applicable
	OTA version already in TS 37.145-2 (D9.27: Total number of supported carriers for operating bands with multi-band dependencies).

	D6.43
	Intra-system interfering signal TAB connector declaration list
	applicable
	OTA version not possible for intra system.

	D6.44
	Intra-system interfering signal level
	applicable
	OTA version not possible for intra system.

	D6.45
	P-CPICH transmission group(s)
	applicable
	OTA version not required (Groups of TAB connectors which are declared to transmit the P-CPICH).

	D6.48
	CCPCH transmission group(s)
	applicable
	not needed, UTRA TDD not applicable for OTA AAS BS .

	D6.51
	UTRA FDD MIMO support
	applicable
	This declaration is related to the power offsets for Secondary CPICH (S-CPICH) for 2 or 4 antenna support for MIMO purposes. 
In case of the OTA domain, this translates into the capability of 2/4 independent data streams over distinguished beams. 
OTA version of this declaration required for OTA AAS BS. 

	D6.52
	S-CPICH transmission group(s)
	applicable
	OTA version not required (Groups of TAB connectors which are declared to transmit the S-CPICH).

	D6.54
	DL RS transmission groups
	applicable
	OTA version not needed (Groups of TAB connectors which are declared to transmit the DL RS).

	D6.57
	UTRA Inner loop power control dynamic range
	applicable
	OTA version of this declaration required for OTA AAS BS.

	D6.58
	TAE groups
	applicable
	OTA (beam-based) version not required.

	D.6.59
	Inter-band CA bands 
	applicable
	OTA version of this declaration required for OTA AAS BS.

	D.6.60
	Intra-band contiguous CA 
	applicable
	OTA version of this declaration required for OTA AAS BS.

	D.6.61
	Intra-band non-contiguous CA
	applicable
	OTA version of this declaration required for OTA AAS BS.

	D6.70
	Equivalent TAB connectors
	applicable
	No mirror needed for OTA AAS BS and beams.



