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1 Introduction
In the last few meetings the issue with IAB-MT type 1-O scaling has been raised and potential solutions discussed. The existing proposed solution has been partially implemented however the change and its implications require further clarification and also require implementing in the conformance specification.
In this paper we list the issues with the current text implementation and suggest methods of applying the updates to the other specifications.
2 Discussion
2.1	Core specification 38.174
There have been 2 potential solutions to the scaling issue with IAB-MT type 1-O proposed:
· Declaring the number of active transceivers
· Restricting the min number of TRX for type 1-O to 8 and use as fixed scaling factor (like the IAB-DU and BS)
The 1st method has been particle implemented in the core sec last September (RP-232491) and whilst we have some reservations introducing the concept of declared transceivers we support this approach as the min 8 TRX limit for the IAB-MT may be restrictive.
However in the current implementation defined terms and symbols have been used which have been defined specifically for conducted requirements as such the current implementation is not correct.
Existing scaling definitions for the type 1-H system use a number of terms based around active transceivers, these are defined at the TAB connectors, the number of TAB connectors is a tangible feature of the hardware (they can be counted) as such there is no declaration of the number of TAB connectors. This approach has been used for a number of years, however this update for the IAB-MT type 1-O has somewhat confused the definitions and raised questions such as “where do we declare the number of TAB connectors”, in order to avoid confusing the type 1-H methodology (which we don’t believe needs changing) it is suggested the type 1-O terms are distinct and cannot be confused with existing 1-H terms.
For example:
The current change to 38.174 is as follows:
For IAB-MT type 1-O manufacturer shall also declare NTXU,active. NTXU,active active transmitter units supporting the same operating band  is implementation dependent.
The number of active transmitter units that are considered when calculating the radiated TX emissions limits (NTXU,counted) for IAB-MT type 1-O is calculated as follows:
	NTXU,counted = min(NTXU,active , 8)
NTXU,countedpercell is used for scaling of basic limits and is derived as NTXU,countedpercell = NTXU,counted
NOTE:	NTXU,active depends on the actual number of active transmitter units.
The following issues with this are noted:
· NTXU,active is not in defined symbols list, it is a term used in existing specs in the derivation of NTXU,counted and is defined effectively in the note to be a shorthand of active transmitter units (which is defined)
NTXU,active depends on the actual number of active transmitter units and is independent to the declaration of Ncells.
active transmitter unit: transmitter unit which is ON, and has the ability to send modulated data streams that are parallel and distinct to those sent from other transmitter units to one or more IAB type 1-H TAB connectors at the transceiver array boundary
Active transmitter units definition is based on TAB connectors so clearly there is an issue here.
· NTXU,counted is defined in symbols but for clause 6.1 only (and hence only really applies to 1-H)
· NTXU,countedpercell is also only defined for clause 6.1
The update uses terms defined exclusively for type 1-H.
2.1.1	Active transmitter unit definition
It is important to note that for 1-H the uber of active TRX units (or NTXU,active) is NOT declared bit for 1-O it (or its equivalent) a declaration is needed. As such it is not appropriate to use the same terms/symbols for both, generally if a term is declared that information is included in its definition.
The defined term active transmitter unit potentially could be split into a conducted and a radiated version, although this potentially has implications in many other specifications where the IAB-MT scaling is not a consideration. It is beneficial therefore to perhaps keep this as a stable definition throughout the OTA specifications and add a modification to the IAB specification to allow for the IAB-MT issue, such as:
active transmitter unit: transmitter unit which is ON, and has the ability to send modulated data streams that are parallel and distinct to those sent from other transmitter units to one or more IAB type 1-H TAB connectors at the transceiver array boundary or to the radiated interface boundary for IAB-MT type 1-O.
It is clearly necessary to make this correction to the definition in the core (38.174) and the radiated conformance specification (38.176-2) however the definition is also used in the conducted conformance specification (38.176-1). In the conducted specification the IAB-MT type -1O clarification is clearly not needed but should we use the same definition in all 3 specifications? Definitions listed in each document are “local” and as such do not have to be the same but generally in core and conformance requirements we maintain definitions throughout. Its also the case that for the radiated conformance specification it is not necessary to mention type 1-H in the definition so if the definitions are to be different then we could have an interface specific definition ? The options are:
1. Change the definition in 38.176-1 to be the same as 38.174
2. Leave definition in 38.176-1 as is
3. Leave definition in 38.176-1 as is and have OTA specific definition in 38.176-2
For the moment option 1 is perhaps the most obvious but its is perhaps worth consideration if option 3 adds clarity?
2.1.2	Cell concept and implementation
The cell concept is applied slightly differently in conducted and OTA specifications. 
For Conducted as there is the possibility that a BS may serve several cells (as a minimum) and that potentially TRX may be shared between cells the entire set of TAB connectors are considered and the requirements are scaled by the minimum number of cells.
The definition of NTXU,counted and NTXU,countedpercell the declared parameter Ncells is used so that multiple cell BS can be specified.
For OTA as the requirements are made at the radiated interface the source of the signal (or the TAB connector) is not known as such these complexities can be removed ad requirements are made “per cell” at the RIB.
In 37.105 this is in the general clause 9.1 and applies to all requirements
In 38.104 its only in the specific sub-clause 9.7.1 – unwanted emissions this effectively means the outpower limits are not scaled per cell but are defined per carrier which is equivalent as each cell would have a different carrier. I’m not sure why the general clarification was removed but it’s probably ok.
As for OTA Ncells is not used then NTXU,counted and NTXU,countedpercell are the same so really only 1 parameter is needed (having 2 which are the same is confusing). As the OTA requirements are per cell anyway then this version would seem to be the obvious one to keep. 
This is where it would be better to define a new parameter rather than try to use the existing conducted one:
NTXU,OTApercell	The number of active transmitter units that are taken into account for radiated TX emissions scaling per cell, as calculated in clause 9.1

The scaling text in a number of sub clauses in 9.7 would also need correcting with the new acronym (9.7.3.2, 9.7.4.3, 9.7.5.2.2, 9.7.5.2.3, 9.7.5.2.4).
Finally an OTA equivalent definition of NTXU,active is needed, once again as the same term is used for conducted and OTA a different name would be preferable (currently the conducted version is not defined in the symbols list but as its not declared this is not such a big issue).
NTXU,OTAactive: The number of active transmitter units for a IAB-MT type 1-O declared by the manufacturer

2.2	Conformance specification 38.176-2
[bookmark: _Hlk153288320]The conformance requirement has not yet been updated to match the core requirement changes as such these need to be implemented using the same methods and definitions as 38.174.
The 8 TRX limit for an OTA AAS BS or a type 1-O BS has got lost (it is present in the corresponding core requirements) This is true for 37.145-2, 38.141-2 and 38.176-2. I’m not sure if this is problematic or not? Preferably I think it should be clear in the conformance specifications. However for the IAB conformance as we have a clear difference between the IAB-DU type 1-O and the IAB-MT type 1-O. As the IAB-MT type 1-O requires a declaration which needs to be clear in the declarations list it is perhaps more important that the limit for IAB-DU type 1-O is repeated.
2.2.1 Declarations
NTXU,OTA,active is a declared variable so we need to add it to the list in clause 4.6. Currently all the RF declarations are in order (with no gaps) up to D.63 so it will have to go at the end of the list (rather than with the other TX parameters where it might more sensibly sit).
	Declaration identifier
	Declaration
	Description
	Applicability
(Note 1)

	
	
	
	IAB type 1-H
(Note 2)
	IAB type 1-O
	IAB type 2-O

	D.64
	Number of active OTA transmitters 
	The number of active transmitter units for the IAB-MT type 1-O only transmitting at the RIB.
	n/a
	x
	n/a



2.2.2	Other 38.176-2 issues:
Sub-clause 6.7.4.6.1 
For the tables in this clause for IAB-DU type 1-H and IAB-DU type 1-O Prated,x = Prated,c,cell – 10*log10(NTXU,countedpercell), 
No OTA 1-H emissions requirements, NTXU,countedpercell should match what’s done in core
Sub-clause 6.7.4.5
Something has gone wrong with the sub-clause numbering it jumps to 4.7.4.6 which doesn’t exist
4.7.4.5.1 – ok
4.7.4.6.1 – should be 4.7.4.5.2
4.7.4.6.2 – should be 4.7.4.5.3
4.7.4.6.3 – should be 4.7.4.5.4
4.7.4.6.4 – should be 4.7.4.5.5
Sub-clause numbers, table numbers, and references need correcting
Sub-clause 8.2.1.1
The SNR used in this clause is specified based on a single carrier and defined as:
SNR = S / N
Where:
S	is the total signal energy in the slot on a single TAB connector (for IAB-MT type 1-H).
N	is the noise energy in a bandwidth corresponding to the transmission bandwidth over the duration of a slot on a single TAB connector (for IAB-MT type 1-H).
Scope is IAB-MT type 1-O and 2-O but IAB-MT type 1-H and TAB connectors are used for the definition of SNR
3	Summary
· [bookmark: _Hlk153288574]The following definition should be modified and created in 38.174, 38.176-1 and 38.176-2 as appropriate:

· [bookmark: _Hlk155622283]active transmitter unit: transmitter unit which is ON, and has the ability to send modulated data streams that are parallel and distinct to those sent from other transmitter units to one or more IAB type 1-H TAB connectors at the transceiver array boundary or to the radiated interface boundary for IAB-MT type 1-O.
· The following symbols should be defined in 38.174 and 38.176-2
[bookmark: _Hlk155622398]NTXU,OTApercell	The number of active transmitter units that are taken into account for radiated TX emissions scaling per cell, as calculated in clause 9.1


[bookmark: _Hlk155622363]NTXU,OTAactive: The number of active transmitter units for a IAB-MT type 1-O declared by the manufacturer
· The requirements in 38.174 sub-clauses 9.7.3.2, 9.7.4.3, 9.7.5.2.2, 9.7.5.2.3 and 9.7.5.2.4 should have NTXU,countedpercell replaced with NTXU,OTApercell.
38.176-2 only
· The changes to 38.174 requirements need to be included in the specification.
· A new declaration should be defined as follows:

	Declaration identifier
	Declaration
	Description
	Applicability
(Note 1)

	
	
	
	IAB type 1-H
(Note 2)
	IAB type 1-O
	IAB type 2-O

	D.64
	Number of active OTA transmitters 
	The number of active transmitter units for the IAB-MT type 1-O only transmitting at the RIB.
	n/a
	x
	n/a




· The minimum 8 TRX limitation for IAB-DU type 1-O architecture should be repeated in 38.176-2 (its in 38.174)

· The other conformance specification issues should be corrected.

· Similar changes need implementing (updating) for the receiver spurious emissions requirements also.
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