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1 Introduction
During previous RAN4#101bis-e meeting, the following was agreed on the unwanted emissions in WF [1]: 
	Agreement:
X scaling factors is not needed for OTA out-of-band emission and OTA transmitter spurious emission since MIMO is not supported on SAN.



In this contribution, we provide discussion on the AAS architecture, based on the previous work on the AAS BS and NR BS requirements derivation, highlighting number of issues related to emission scaling exclusion, and its motivation.
2 Discussion
2.1 	AAS architecture background
Based on extensive discussion, emissions scaling concept was introduced in AAS BS specification TS 37.105, as well as later NR BS specification TS 38.104 (this specification covers both non-AAS, as well as AAS BS architectures). 
Referring to the TR 37.843, the following can be found on the emissions scaling motivation: 
	The OTA AAS BS is restricted to architectures which have ≥8 TRXUs for E_UTRA and ≥4 TRXUs for UTRA, restricting the minimum number of TRXUs in the OTA AAS BS architecture allows the emissions scaling factor to be fixed and avoids defining an OTA definition of an active transceiver unit which is difficult without the ability to count TAB connectors. AAS BS with small numbers of TRXUs should retain a conducted interface and are classified as hybrid AAS BS.

	NOTE 7:	In the case of the OTA AAS BS, the fixed scaling factor (FSF) equals 8 for E-UTRA and 4 for UTRA and is based on the maximum number of layers/streams specified in Rel-12. The FSF value may be further reconsidered for future releases if the maximum number of layers/streams supported by RAT(s) supported by the AAS BS is changed.
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The Rel-13 AAS BS specification which defined a hybrid AAS BS with a conducted interface applied a scaling factor which was based on the number of active transmitter units as counted at the transceiver array boundary. As the OTA AAS BS architecture is restricted to having a minimum number of transceiver units (8 for E-UTRA, 4 for UTRA) there is no need for a scaling variable as a fixed scaling factor (FSF) can be used based on the RAT-specific unwanted emissions requirements.
In Rel-13 requirements the emissions scaling was also multiplied by the minimum number of cells the AAS BS was declared to support (Ncells). This is necessary as if the system supports multiple cells at the conducted interface it is not always possible to directly map TAB connectors to cells. With an OTA AAS BS there is no conducted interface and requirements are applied radiated so no such mapping knowledge is required. The complication of scaling by the minimum number of cells therefore can also be removed as the requirement applies OTA per cell. It should be noted that the restriction on the minimum number of transceiver units should also apply per cell.
The OTA AAS BS emissions limits for E-UTRA therefore are applied per cell and are based on the basic limits used in the Rel-13 AAS BS requirements multiplied by the FSF equal to 8 (or plus 9dB).



The above considerations were required to account for the architectures with multiple AAS transceivers operating at the same time, potentially leading to increased unwanted emission levels.
2.1.1 Basic limit consideration
The basic limit terminology was introduce for the AAS BS as the baseline for the emissions scaling, where applicable. Before that, term of maximum limit was used for the non-AAS BS unwanted emissions. 
basic limit: emissions limit taken from the non-AAS BS specifications that is converted into a per TAB connector TX min cell group AAS BS emissions limit, or into a per TAB connector RX min cell group AAS BS emissions limit by scaling, depending on the context

For sake of consistency of the AAS-related terminology, and irrespective of the emissions scaling conclusions, it is suggested to reuse the basic limit terminology for the NTN SAN unwanted emissions requirements. 
Proposal 1: reuse the basic limit terminology for the NTN SAN unwanted emissions requirements.
2.1.2 Ncells consideration
Referring to AAS BS and NR BS specifications, the following Ncells definition was used:
Ncells	The declared number corresponding to the minimum number of cells that can be transmitted by an BS type 1-H in a particular operating band

In case of NTN, the concept of the cell is clearly different from typical TN scenario. It is expected that NTN SAN will be able to serve multiple NR UE which are distant from each other, by forming UE-specific data beams. With this, the concept of the Ncells is considered to be also applicable to the NTN scenario. 
Proposal 2: reuse Ncells terminology for the NTN SAN.
2.1.3 Emissions scaling motivation
WF in [1] was found to miss good technical motivation. As we reuse the AAS framework for NTN SAN, we need to formulate good motivation why not to follow the same principles as used for AAS BS and NR BS unwanted emissions scaling. 
Please note that HAPS is expected to be included into the NR BS specs (including emissions scaling), while NTN SAN has its own dedicated spec (no emissions scaling as per last WF). We find it as quite risky approach, possibly leading to difficult discussions with regulators asking for technical motivation behind such arrangements. 
Therefore, instead of saying “there is no emissions scaling as there is no MIMO” we would suggest to simply follow the existing AAS-framework: 
Proposal 3: follow the existing AAS-based framework in TS 37.105/TS 38.104 for unwanted emissions scaling, with the existing exception that for any regulatory requirements the emission scaling may not be applicable.
If the group still prefer to stick to the previous agreement removing emissions scaling for NTN SAN unwanted emissions, we would like to see more discussion on technical motivation behind it.
2.1.4 	TRXU limits for SAN type 1-O
Based on the legacy discussion on the AAS BS, there was a limit of 8 TRXU (in case of E-UTRA and NR) units considered for a BS product to be considered as AAS-architecture based. Once can find related consideration of “8×Ncells” on the NR specs TS 38.104, section 6.1: 
	6	Conducted transmitter characteristics
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[bookmark: _Hlk494402691]Unless otherwise stated, the conducted transmitter characteristics are specified at the antenna connector for BS type 1-C and at the TAB connector for BS type 1-H, with a full complement of transceiver units for the configuration in normal operating conditions.
For BS type 1-H the manufacturer shall declare the minimum number of supported geographical cells (i.e. geographical areas covered by beams). The minimum number of supported geographical cells (Ncells) relates to the BS setting with the minimum amount of cell splitting supported with transmission on all TAB connectors supporting the operating band, or with minimum amount of transmitted beams.
For BS type 1-H manufacturer shall also declare TAB connector TX min cell groups. Every TAB connector of the BS type 1-H supporting transmission in an operating band shall map to one TAB connector TX min cell group supporting the same operating band, where mapping of TAB connectors to cells/beams is implementation dependent.
The number of active transmitter units that are considered when calculating the conducted TX emissions limits (NTXU,counted) for BS type 1-H is calculated as follows:
	NTXU,counted = min(NTXU,active , 8×Ncells)
NTXU,countedpercell is used for scaling of basic limits and is derived as NTXU,countedpercell = NTXU,counted / Ncells
NOTE:	NTXU,active depends on the actual number of active transmitter units and is independent to the declaration of Ncells.



That limits was derived from the number of layers supported for the MIMO transmission. As NTN is part of the NR 38-series family, therefore based on the maximum NR MIMO rank, the same limit of 8 TRXU units can be considered as the limit for SAN type 1-O, i.e. The SAN type 1-O is restricted to architectures which have ≥8 TRXUs.
Proposal 4:  align the AAS architecture definition and reuse the same TRXU units number of 8 as the minimum for the SAN type 1-O.
NOTE:	As discussed in section 2.2, consideration of multi-layer transmission for NTN SAN requires further clarification. Based on RAN4#101bis-e discussions, it seems the only single layer transmission was assumed for Rel-17 NTN WI. However, this is not obvious from the current WID [2].
2.2 	MIMO considerations for NTN
The WF agreement on lack of MIMO support [1] creates ambiguity which requires further clarifications as it is not fully clear how to interpret such agreement on wide range of MIMO schemes possible, e.g. 
· Does it mean that there is not multi-layer transmission via NTN SAN and just a single layer transmissions is always used? 
· Was this NTN-specific restriction considered in RAN2 for the RRC signaling configuration on DCI, including antenna ports and number of layers?
· Does it exclude SU-MIMO, as well as MU-MIMO?
· Does it mean that multiple UE may not be served at the same time, i.e. TDMA access only?

This is even more confusing id we refer to the WID, which does not even mention MIMO, i.e. it is not explicitly included, not explicitly excluded from the scope. 
Proposal 5: irrespective of the emissions scaling discussion, consideration of MIMO operation for NTN SAN shall be clarified in the Rel-17 NTN WID during the next TSG RAN meeting.
Proposal 6: adjust the WF agreements from the previous meeting, to separate the emissions scaling discussion from the MIMO feature(s) consideration in NTN WI, e.g. “WF: X scaling factors is not needed for OTA out-of-band emission and OTA transmitter spurious emission since MIMO is not supported on SAN.”
3 Conclusion 
Considering that the NTN WID covers both NTN as a standalone SAN spec, as well as HAPS (to be captured in the NR BS specification), it is seems beneficial to keep alignments with the NR BS specification for the AAS-based framework. Based on the WF agreement on the emissions scaling in [1], number of related proposals were formulated below to clarify ambiguities. 
(Please note that we were proposing to capture the above WF agreement in [] during the previous RAN4 meeting, but that proposal was not followed.)
Proposal 1: reuse the basic limit terminology for the NTN SAN unwanted emissions requirements.
Proposal 2: reuse Ncells terminology for the NTN SAN.
Proposal 3: follow the existing AAS-based framework in TS 37.105/TS 38.104 for unwanted emissions scaling, with the existing exception that for any regulatory requirements the emission scaling may not be applicable.
The above proposal would be more reasonable, especially considering that future NTN evolution is expected to look more into the MIMO feature for NTN. 

Proposal 4:  align the AAS architecture definition and reuse the same TRXU units number of 8 as the minimum for the SAN type 1-O.
Proposal 5: irrespective of the emissions scaling discussion, consideration of MIMO operation for NTN SAN shall be clarified in the Rel-17 NTN WID during the next TSG RAN meeting.
Proposal 6: adjust the WF agreements from the previous meeting, to separate the emissions scaling discussion from the MIMO feature(s) consideration in NTN WI, e.g. “WF: X scaling factors is not needed for OTA out-of-band emission and OTA transmitter spurious emission since MIMO is not supported on SAN.”

If the above proposals 4/5 (subject to possible adjustments) are not followed, there may be a need to send LS to RAN2 to clarify RAN4 understanding on the MIMO configurations limitation for NTN SAN.
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