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Introduction
In this contribution discussion on the manufacturer declarations for NR BS testing is provided, with the related TP to TR 38.820.
Discussion
Manufacturer declarations for all NR BS types (-C, -H and -O) were captured in TS 38.141-1 and TS 38.141-2 in the following way: 
· TS 38.141-1: captures manufacturer declarations for the conducted requirements testing of the BS type 1-C and BS type 1-H, where additional declarations for the radiated requirements testing for BS type 1-H are captured in TS 38.141-2.
· TS 38.141-2: captures manufacturer declarations for radiated requirements testing for BS type 1-H, BS type 1-O and BS type 2-O. For BS type 1-H, additional declarations required for the conducted requirements testing are in 38.141‑1. Manufacturer declarations in TS 38.141-2 are captured in table 4.6-1 with the appropriate applicability designations for all the BS types – it is constructed in such a way, that declarations are not overlapping with the conducted testing specification, i.e. refer to Note 2 in table 4.6-1 of TS 38.141-2, which clarifies that: 
· NOTE 2:	For BS type 1-H, the only radiated declarations are related to EIRP and EIS requirements. For BS type 1-H declarations required for the conducted requirements testing, refer to TS 38.141-1 [3]. For declarations marked as ‘c’, related conducted declarations in TS 38.141-1 [3] apply.

Manufacturer declarations are related to the conformance testing of the BS. Therefore it might be seen as it is pre-mature to discuss such topics during the SI phase. Still, analysis of the existing NR BS declaration revealed multiple findings which are considered valid also for the SI. 
Observation 1: manufacturer declarations are required for the (conducted and radiated) BS conformance testing, therefore it is not required to conclude on final shape of 7-24 GHz manufacturer declarations during this SI.
In the following section, review of the existing NR BS manufacturer declarations is provided.
Declarations for conducted testing 
Based on NR BS declarations in TS 38.141-1, in this clause we provide discussion (captured in the rightmost column of the table below) for each of the existing declarations for conducted NR BS testing. 
Table 2.1-1 2.1	Review of declarations for conducted testing
	ID
	Declaration
	Existing description of the declaration
	Notes on declarations reuse for 7 – 24 GHz range

	
	
	
	

	D.1
	BS requirements set
	Declaration of one of the NR base station requirement’s set as defined for BS type 1-C, or BS type 1-H.
	Decision on the applicability of Hybrid requirements for 7 – 24 GHz range needs to be taken.

This declaration is related to the discussion on the FR1/FR2 ranges extension, and to potential introduction of new FRx range (not concluded so far). 
In case of FR1 and /or FR2 ranges extension into the 7-24GHz frequency range, the requirements sets are expected to stay the same, while particular RF requirements in 7-24 GHz range may differ from the existing ones for FR1 and FR2. 

	D.2
	BS class
	BS class of the BS, declared as Wide Area BS, Medium Range BS, or Local Area BS.
	So far, all 3 BS classes were captured in the WF, but were not concluded in the TR, yet. All 3 BS classes are subject to the RF feasibility study. 

	D.3
	Operating bands and frequency ranges
	List of NR operating band(s) supported by single-band connector(s) and/or multi-band connector(s) of the BS and if applicable, frequency range(s) within the operating band(s) that the BS can operate in. 
Declarations shall be made per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	There are no NR operating bands defined in 7 – 24 GHz range at this stage. 
Once NR operating bands are introduced for 7 – 24 GHz range, this declaration can be reused. 

	D.4
	Spurious emission category
	Declare the BS spurious emission category as either category A or B with respect to the limits for spurious emissions, as defined in Recommendation ITU-R SM.329 [5]. 
	This declaration can be reused for 7—24GHz range, as is. 

	D.5
	Additional operating band unwanted emissions
	The manufacturer shall declare whether the BS under test is intended to operate in geographic areas where the additional operating band unwanted emission limits defined in subclause 6.6.4.5.6 apply. (Note 3).
	This declaration was defined for n20 and protection of DTT protection. Clearly, n20 is not related to 7-24GHz range.
However, any other additional operating band unwanted emissions limits are not precluded and are considered to be part of related future WI. 

	D.6
	Co-existence with other systems
	The manufacturer shall declare whether the BS under test is intended to operate in geographic areas where one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA, PHS and/or NR operating in another band are deployed. 
	As 7 – 24 GHz range was not used for IMT allocations so far, there are not such systems as GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA, PHS and/or NR operating in 7 – 24 GHz range. So this declaration in its current shape would not be applicable. 
However, there might be some co-existence issues with the incumbent users which might require some (regional) protection requirements. Those are not precluded and are considered to be part of related future WI.
Please note that co-location is a regulatory requirement.

	D.7
	Co-location with other base stations
	The manufacturer shall declare whether the BS under test is intended to operate co-located with Base Stations of one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA and/or NR operating in another band. 
	Based on the initial analysis of BS classes, co-location of the 7 – 24 GHz base stations with the other BS operating 3GPP systems is likely.
Therefore this declarations is expected to be reused for 7-24 GHz range.   
Please note that co-location is not a regulatory requirement.

	D.8
	Single band connector or multi-band connector
	Declaration of the single band or multi-band capability of single band connector(s) or multi-band connector(s), declared for every connector.
	Technical RF discussion within the SI is limited to the single-band operation. 
However, multi-band operation (within, or including 7-24GHz range) is not precluded in the related future WI. 
Therefore this declarations is expected to be reused for 7-24GHz range.

	D.9
	Contiguous or non-contiguous spectrum operation support
	Ability to support contiguous or non-contiguous (or both) frequency distribution of carriers when operating multi-carrier. Declared per single band connector or multi-band connector, per operating band.
	This aspect was not discussed during this SI as it is related to the regulatory decisions on the spectrum assignments.
Contiguous allocations are expected to be more spectrum efficient, while potential non-contiguous allocations, e.g. due to some regional co-existence issues and incumbent users, are not precluded in 7-24GHz range.

	D.10
	Maximum Radio Bandwidth 
	Maximum radio bandwidth that can be supported by the multi-band connector. May be different for transmit and receive.
Declared for each supported operating band and operating bands combination (D.27) supported for every multi-band connector.
	This declaration is related to the multi-band operation, as discussed for D.8.

	D.11
	Maximum Base Station RF Bandwidth
	Maximum Base Station RF Bandwidth in the operating band for single-band operation. Declared per supported operating band, per antenna connector for BS type 1-C, or TAB connector for BS type 1-H. (Note 2)
	This declaration can be reused for 7—24GHz range, as is.

	D.12
	Maximum Base Station RF Bandwidth for multi-band operation
	Maximum Base Station RF Bandwidth for multi-band operation. Declared per supported operating band, per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	This declaration is related to the multi-band operation, as discussed for D.8.

	D.13
	Total RF bandwidth (BWtot)
	Total RF bandwidth BWtot of transmitter and receiver, declared per the band combinations (D.27). 
	This declaration is related to the support of (multiple) operating band combination, e.g. few bands in 700MHz range in case of FR1.
The need for such declaration in 7-24GHz range is unclear at this stage. Based on the list of the bands of interests in 7 - 24GHz range, those are considered as wideband allocations (i.e. based on the initial analysis, the widths of those bands are in range of 280-1670 MHz). 
In case of such wide widths of the bands of interest, it is less likely that the RF chains will be able to support multiple additional bands. Therefore this declarations is not expected to be required for 7 - 24GHz range at this stage. 

	D.14
	NR supported channel bandwidths and SCS
	NR supported SCS and channel bandwidths per supported SCS. Declared per supported operating band, per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	This SI is expected to work on the feasibility analysis and detailed decisions on the CHBW and SCS values are not expected during this SI. 
Still, this declaration can be reused for 7 - 24GHz range as is, irrespective of future decisions on CHBW and SCS for 7-24 GHz.

	D.15
	CA only operation
	Declaration of CA-only operation (with equal power spectral density among carriers) but not multiple carriers, declared per operating band per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	CA is considered to be applicable to deployment scenarios in 7-24GHz range (as discussed in separate contribution on the aggregated bandwidth).
This particular declaration comes from legacy BS specifications. 
The need for equal power spectral density among component carriers in case of CA in 7-24GHz requires more study of the RF chain capabilities. This topic is considered to belong to future WI scope. 

	D.16
	Single or multiple carrier
	Capable of operating with a single carrier (only) or multiple carriers. Declared per supported operating band, per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	This declaration is sourced from the legacy BS specs. Despite CA-related discussion above, this particular declaration can be can be reused for 7—24GHz range, if needed.

	D.17
	Maximum number of supported carriers per operating band
	Maximum number of supported carriers per supported operation band. Declared per supported operating band, per antenna connector for BS type 1-C, or TAB connector for BS type 1-H. (Note 2)
	This declaration can be reused for 7—24GHz range, as is.

	D.18
	Maximum number of supported carriers in multi-band operation
	Maximum number of supported carriers in multi-band operation.
	If there is a need to consider multi-band operation for 7-24GHz (as in D.8), this declaration can be reused for 7—24GHz range, as is.

	D.19
	Total maximum number of supported carriers 
	Maximum number of supported carriers for all supported operating bands. Declared for all connectors (D.18).
	This declaration can be reused for 7—24GHz range, as is.

	D.20
	Other band combination multi-band restrictions
	Declare any other limitations under simultaneous operation in the declared band combinations (D.35) for each multi-band connector which have any impact on the test configuration generation.
Declared for every multi-band connector.
	Considering discussion in D.8, this declarations is seen as not necessary for 7-24GHz. 

	D.21
	Rated carrier output power (Prated,c,AC, or Prated,c,TABC)
	Conducted rated carrier output power, per single band connector or multi-band connector.
Declared per supported operating band, per antenna connector for BS type 1-C, or TAB connector for BS type 1-H. (Note 1, 2)
	This declaration can be reused for 7—24GHz range, as is.

	D.22
	Rated total output power (Prated,t,AC, or Prated,t,TABC)
	Conducted total rated output power.
Declared per supported operating band, per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
For multi-band connectors declared for each supported operating band in each supported band combination. (Note 1, 2)
	This declaration can be reused for 7—24GHz range, as is.

	D.23
	Rated multi-band total output power, Prated,MB,TABC
	Conducted multi-band rated total output power.
Declared per supported operating band combinations, per multi-band connector. (Note 1)
	Depends on the multi-band discussion, as in D.8. May not be needed. 

	D.24
	Ncells
	Number corresponding to the minimum number of cells that can be transmitted by a BS in a particular operating band with transmission on all TAB connectors supporting the operating band. 
	The need for Ncells is related to the concept of the emission scaling: 
· Emission scaling was required for FR1, based on AAS discussions. 
· There is no emission scaling for FR2. 
· There might be some regulatory constraints to consider during the discussion on the emissions scaling. 
Emission scaling in 7 – 24 GHz range is FFS.

	D.25
	Maximum supported power difference between carriers
	Maximum supported power difference between carriers. Declared per supported operating band, per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	This declaration comes from legacy BS specifications. The need for such declaration in 7-24 GHz range requires more insight into the RF capabilities, and is considered out of scope of this SI. 

	D.26
	Maximum supported power difference between carriers in different operating bands
	Supported power difference between any two carriers in any two different supported operating bands. Declared per supported operating band combination, per multi-band connector.
	This declaration comes from legacy BS specifications. The need for such declaration in 7-24 GHz range requires more insight into the RF capabilities, and is considered out of scope of this SI.

	D.27
	Operating band combination support
	List of operating bands combinations supported by single-band connector(s) and/or multi-band connector(s) of the BS. Declared per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	Depends on the multi-band discussion, as in D.8. May not be needed. 

	D.28
	Total number of supported carriers for the declared band combinations 
	Total number of supported carriers for the declared band combinations (D.27).
	Depends on the multi-band discussion, as in D.8. May not be needed. 

	D.29
	Intra-system interfering signal declaration list
	List of single band connector(s) or multi-band connector(s) for which an intra-system interfering signal level is required to be declared. Declaration is required if the intra-system interfering signal level is larger than the co-location interfering signal level.
	This declaration is related to the TX IMD requirement, and only applicable to the BS type 1-H. 
Related to the BS type 1-H, only. Decision on the applicability of Hybrid requirements for 7 – 24 GHz range needs to be taken.

	D.30
	Intra-system interfering signal level
	The interfering signal level in dBm. Declared per supported operating band, per TAB connector for BS type 1-H covered by D.29.
	This declaration is related to the TX IMD requirement, and only applicable to the BS type 1-H. 
Related to the BS type 1-H, only. Decision on the applicability of Hybrid requirements for 7 – 24 GHz range needs to be taken.

	D.31
	TAE groups
	Set of declared TAB connector beam forming groups on which the TAE requirements apply.
All TAB connectors belong to at least one TAB connector beam forming group (even if it's a TAB connector beam forming group consisting of one connector).
The smallest possible number of TAB connector beam forming groups need to be declared such that there is no TAB connector not contained in at least one of the declared TAB connector beam forming groups.
Declared per supported operating band.
	Depends on conclusion on TAE requirement for 7 – 24 GHz range, which is FFS. 

	D.32
	Equivalent connectors
	List of antenna connectors of BS type 1-C, or TAB connector of BS type 1-H, which have been declared equivalent.
Equivalent connectors imply that the antenna connector of BS type 1-C, or TAB connector of BS type 1-H, are expected to behave in the same way when presented with identical signals under the same operating conditions. All declarations made for the antenna connector of BS type 1-C, or TAB connector of BS type 1-H are identical and the transmitter unit and/or receiver unit driving the antenna connector of BS type 1-C or TAB connector of BS type 1-H are of identical design.
	This declaration can be reused for 7—24GHz range, as is.

	D.33
	TAB connector RX min cell group

	Declared as a group of TAB connectors to which RX requirements are applied. This declaration corresponds to group of TAB connectors which are responsible for receiving a cell when the BS type 1-H setting corresponding to the declared minimum number of cells (Ncells) with transmission on all TAB connectors supporting an operating band.
	Related to the BS type 1-H, only. Decision on the applicability of Hybrid requirements for 7 – 24 GHz range needs to be taken. 

	D.34
	TAB connector TX min cell group
	Declared group of TAB connectors to which TX requirements are applied. This declaration corresponds to group of TAB connectors which are responsible for transmitting a cell when the BS type 1-H setting corresponding to the declared minimum number of cells (Ncells) with transmission on all TAB connectors supporting an operating band.
	Related to the BS type 1-H, only. Decision on the applicability of Hybrid requirements for 7 – 24 GHz range needs to be taken.

	D.35
	Connecting network loss range for BS testing with ancillary RF amplifiers
	Declaration of the range of connecting network losses (in dB) for BS type 1-C testing with ancillary Tx RF amplifier only, or with Rx RF amplifier only, or with combined Tx/Rx RF amplifiers. (Note 4)
	The need for ancillary RF amplifiers in 7 – 24 GHz range requires more study. 
The need for such declaration in 7-24 GHz range requires more study on RF capabilities, and is considered out of scope of this SI.

	D.36
	Relation between supported maximum RF bandwidth, number of carriers and Rated total output power
	If the rated total output power and total number of supported carriers are not simultaneously supported, the manufacturer shall declare the following additional parameters:
-	The reduced number of supported carriers at the rated total output power;
-	The reduced total output power at the maximum number of supported carriers.
	This declaration is sourced from the legacy BS specs. It is expected that this declaration will be also reused for 7 – 24 GHz range. 

	D.37
	TAB connectors used for performance requirement testing
	To reduce test complexity, declaration of a representative (sub)set of TAB connectors to be used for performance requirement test purposes. At least one TAB connector mapped to each demodulation branch is declared.
	Performance requirements were not discussed in this SI. Still, this declaration can be reused for 7—24GHz range, as is.

	D.38
	Inter-band CA 
	Band combinations declared to support inter-band CA (per CA capable multi-band connector(s), as in D.15).
Declared for every multi-band connector which support CA.
	Depends on the multi-band discussion, as in D.8. May not be needed.

	D.39
	Intra-band contiguous CA 
	Bands declared to support intra-band contiguous CA (per CA capable single band connector(s) or multi-band connector(s), as in D.15).
Declared per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	Depends on the multi-band discussion, as in D.8. May not be needed.

	D.40
	Intra-band non-contiguous CA
	Bands declared to support intra-band non-contiguous CA (per CA capable single band connector(s) or multi-band connector(s), as in D.15).
Declared per antenna connector for BS type 1-C, or TAB connector for BS type 1-H.
	Depends on the multi-band discussion, as in D.8. May not be needed.

	D.100
	PUSCH mapping type
	Declaration of the supported PUSCH mapping type as specified in TS 38.211 [17], i.e., type A, type B or both.
	BS demod related; not discussed so far for 7 – 24 GHz range.

	D.101
	PUSCH additional DM-RS positions 
	Declaration of the supported additional DM-RS position(s), i.e., pos0, pos1 or both.
	BS demod related; not discussed so far for 7 – 24 GHz range.

	D.102
	PUCCH format
	Declaration of the supported PUCCH format(s) as specified in TS 38.211 [17], i.e., format 0, format 1, format 2, format 3, format 4.
	BS demod related; not discussed so far for 7 – 24 GHz range.

	D.103
	PRACH format and SCS
	Declaration of the supported PRACH format(s) as specified in TS 38.211 [17], i.e., format: 0, A1, A2, A3, B4, C0, C2.
Declaration of the supported SCS(s) per supported PRACH format with short sequence, as specified in TS 38.211 [17], i.e., 15 kHz, 30 kHz or both.
	BS demod related; not discussed so far for 7 – 24 GHz range.

	D.104
	Additional DM-RS for PUCCH format 3
	Declaration of the supported additional DM-RS for PUCCH format 3: without additional DM-RS, with additional DM-RS or both.
	BS demod related; not discussed so far for 7 – 24 GHz range.

	D.105
	Additional DM-RS for PUCCH format 4
	Declaration of the supported additional DM-RS for PUCCH format 4: without additional DM-RS, with additional DM-RS or both.
	BS demod related; not discussed so far for 7 – 24 GHz range.

	D.106
	PUCCH multi-slot 
	Declaration of multi-slot PUCCH support.
	BS demod related; not discussed so far for 7 – 24 GHz range.



NOTE: Declarations related to the BS demodulation (D.100 – D.106) are out of scope of this discussion (BS demod was not discussed so far in this SI). 
Based on the above discussion (in the rightmost column of the above table) the following was observed: 
Observation 2: emissions scaling concept for 7 – 24 GHz requires further study. Related observations and conclusions are proposed to be captured in the TR. 
Observation 3: some declarations are related to –H (i.e. hybrid) requirements set only, i.e. not for –C requirements, e.g. intra-system interfering signal declaration. Decision on the applicability of the hybrid requirements in 7 – 24 GHz range needs to be taken.
Observation 4: there is number of declarations related to the multi-band operation, which was de-prioritized in this SI. 
Observation 5: there is range of declarations which can be directly reused for 7 – 24 GHz range, e.g. spur emissions category, maximum BS RF bandwidth, rated output power, etc. 
Observation 6: there is set of declarations which are RF requirement-specific, e.g. OBUE, TAE, TX IMD. 
Observation 7: there were multiple items and requirements identified as being out of scope of the SI. Those can be listed in the TR as items belonging to the related future WI: 
· Additional operating band unwanted emissions, e.g. for protection of incumbent users, 
· Co-existence with other systems, e.g. co-existence with incumbent users which might require some (regional) protection requirements. 
· Co-location with other base stations, 
· Multi-band requirements, 
· Requirements for non-contiguous operation, 
· Power spectral density among component carriers in case of CA in 7-24GHz (vs. multi-carrier operation),
· Maximum supported power difference between carriers,  
· Consideration of ancillary RF amplifiers, 
· Scope of the BS demodulation requirements for 7 – 24 GHz range. 
Relation to the FR1/FR2 range extension
In case FR1 and/or FR2 range would be decided to be extended (into 7 – 24 GHz range), the existing NR BS declarations are expected to be mostly reused for those extended FR1/FR2 ranges.
Still, some modification are not precluded and are considered to be out of scope of this SI. All the observations in section 2.1 are still valid. 
Observation 8: as declarations are BS-type specific, the discussion on manufacture declarations for 7-24 GHz range is related to potential decision on FR1 and/or FR2 range extensions. In case FR1 and/or FR2 would be decided to be extended, the existing NR BS declarations are expected to be mostly reused for those extended FR1/FR2 ranges. 
Conclusion	
Based on the observations above, it is proposed to capture them in the TR 38.820: 
Proposal 1: agree on the TP to TR 38.820 on the observation related to the NR BS manufacturer declarations, which are propose to be captured in new section 7.6. 


Draft TP to TR 38.820
In this section we provide Draft TP to TR 38.820.
---------------------------------------------- Start of modified section ----------------------------------------------
[bookmark: _Toc9865823]7.6	Manufacturer declarations 
There is list of manufacturer declaration required to be provided by the manufacturer for the purpose of conducted, or radiated requirements testing. Declarations for conducted conformance testing of NR BS are capture TS 38.141-1 [], table 4.6-1. Declarations for radiated conformance testing of NR BS are capture TS 38.141-2 [], table 4.6-1.
The resulting set of manufacturer declaration for NR BS operation in 7 – 24 GHz range is not a straightforward reuse from the existing NR BS declarations in TS 38-141-1 [] and TS 38.141-2 [], and is subject to the following limitations: 
· There is only a sub-set of declarations which can be directly reused for 7 – 24 GHz range,
· There is sub-sets of declarations which are BS type specific.
· There is sub-sets of declarations which are RF requirement specific. 
· Declarations related to the multi-band operation shall be further addressed during related future WI.
· In case FR1 and/or FR2 range would be decided to be extended, the existing NR BS declarations are expected to be reused for those extended FR1/FR2 frequency ranges, with some potential frequency-related adjustments for some of the declarations. 
---------------------------------------------- End of modified section ----------------------------------------------

