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1 Introduction
In RAN4#91, weather or not SDM/FDM operation is in R16 is discussed [4]. Such question related to the WID [1] statement: 
Specification of mechanisms for resource multiplexing among backhaul and access links. This includes: 

Specification of semi-static configuration for IAB-node/IAB-donor DU resources in case of TDM operation subject to half-duplex constraint. This shall be forward compatible to allow the support of half-duplex scenarios with FDM and SDM resource sharing among backhaul and access links.
The concern is that for the forward compatible of SDM/FDM operation, the RF requirement should be already in scope of the R16 if there is any which specific to the SDM/FDM operation of IAB node.
In this paper, we present our view on the RF requirement analysis of IAB node operating on the SDM/FDM mode.
2 Discussion
The first question related to discussion is that how the SDM/FDM operation is defined.. The SDM/FDM operation is mentioned in TR 38.874[2] which below relevant definition:

In case of transmitter-side SDM/FDM, an IAB-node simultaneously transmits in the DL (to an access UE and/or child IAB-node) and transmits in the UL (to a parent IAB-node). In case of receiver-side SDM/FDM, an IAB-node simultaneous receives in the DL (from a parent node) and receives in the UL (from an access UE and/or child IAB-node).
For support of SDM/FDM:

-
DL and UL power control enhancements and timing requirements to allow for intra-panel FDM and SDM of backhaul and access links, as well as transmit power coordination between parent and child links; 

-
Considerations of single panel vs. multi-panel operation (single or multiple baseband);

-      Requirements of symbol-level timing alignment within an IAB-node (e.g. Case #6/Case #7).
Combined with the WID description[1] and TR[2], it can be observed that the SDM/FDM operation is related to below aspect:

1. It is the SDM or FDM between the access link to UE or IAB-child and backhaul link to IAB-Parent.

2. It is subject to half duplex constrains, i.e the access link and backhaul link cannot transmit and receiver at the same time.

3. It is divided with transmitter side SDM/FDM and receiver side SDM/FDM.

4. The SDM/FDM is defined as the simultaneously transmit or receive of the backhaul link to IAB-parent and access link to UE or IAB-child.

5. It may also relate to the antenna panel and how the backhaul link and access link mapped to the antenna panel. 
According the above description, there is still question on how the access link and backhaul link relate to the IAB node and further relate to the RF spec of the IAB. The BS RF spec applies to RIB of the base station (BS Type 1-O and 2-O). In TR38.874, the backhaul link to IAB-parent is linked with the IAB-MT and access link to UE or IAB-child is linked to the IAB-DU.  So SDM/FDM operation is interchangeable with the simultaneous transmission or receiving of IAB-MT (always the backhaul link to IAB-Parent) and IAB-DU. As the IAB-MT and IAB-DU is logical unit of aggregation of the either “UE” function or “gNB” function, we need relate the IAB-MT or IAB-DU to RIB to understand the RF impact. Therefore, the SDM/FDM operation will be also discussed within the relation to the RIB. 
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Case 1: IAB-MT Beam and IAB-DU Beam at the same RIB Case 2: IAB-MT Beam and IAB-DU Beam at the different RIB


Figure 1: Cases that IAB-MT beam and IAB-DU beam operating at the same time 
As the IAB-MT and IAB-DU is logical function and the IAB-DU beam to/from UE or IAB-MT beam to/from IAB-parent will be transmit/receive from the same IAB node, we can divide the case that IAB-MT beam and IAB-DU beam generated at the same RIB and the case the two beam generated at different RIB, we then could relate SDM/FDM discussion to the RF spec. For example, for the case where IAB-MT beam and IAB-DU beam at different RIB but transmit/receive at the same time, this is involving two different BS in operation. 
Observation#1: SDM/FDM operation now can also be interpreted with relation to RIB, i.e  the simultaneous transmission of the IAB-MT beam and IAB-DU beam in the same RIB or different RIB as in Figure 1.

Another aspect of the SDM/FDM operation is subject to the resource allocation/coordination limitation in section 7.3 in TR38.874[2]. While the resource is specifically described using the terminology of the MT and DU, it does not state in relation to RIB the MT and DU resource mapped to. Below is one of example excerpted from[2]:

Table 7.3.3-2: DU and MT behaviour in case of SDM operation [2]
	
	DL
	UL
	F

	DL-H
	DU: Tx

MT: NULL
	DU: Tx

MT: Tx
	DU: Tx

MT: Tx

	DL-S
	When DU resource: IA

DU: Tx 

MT: NULL

When DU resource: INA

DU: NULL

MT: Rx
	When DU resource: IA 

DU: Tx 

MT: Tx

When DU resource: INA

DU: NULL

MT: Tx
	When DU resource: IA 

DU: Tx 

MT: Tx

When DU resource: INA

DU: NULL

MT: Tx/Rx

	UL-H
	DU: Rx

MT: Rx
	DU: Rx

MT: NULL
	DU: Rx

MT: Rx


Observation#2: The resource allocation of SDM operation in TR[2] not relate to RIB.
As the RF spec only concerns to RIB, it would be easier to divide the SDM/FDM operation in two cases below as in Figure 1
1. Backhaul link to IAB-parent (IAB-MT beam) and access link to UE/IAB-Child (IAB-DU beam) (simultaneously transmitting or simultaneously receiving) both reside within one RIB.

2. Backhaul link to IAB-parent (IAB-MT beam) and access link to UE/IAB-Child (IAB-DU beam) (simultaneously transmitting or simultaneously receiving) within different RIB.

When the IAB-MT and IAB-DU transmit at same time at different RIB, if we only look at one RIB, this operation will not be different with TDM operation in the sense that only one beam from one RIB, either IAB-MT beam or IAB-DU beam will be operated but not the same time.

Observation#3: SDM/FDM operation will be supported in R16 for the case 2 arrangement (different RIB).

RAN4 has extensively discussed on the SDM/FDM operation for case 2 above, meaning that with such IAB-MT beam and IAB-DU beam arrangement (within different RIB), already in R16, SDM/FDM will be possible. This is described as scenario 2 in [3].

For case1, whether or not the new RF requirement is needed result from SDM/FDM operation need be further discussed. 
In current OTA NR spec[4],  the EIRP is specified for each declared beam for specific beam peak direction within a OTA peak directions set. If the BS can transmit more than one beam at the same time, it will not be required to test multiple beam transmission/receiving in 3GPP spec. Rather the maximum EIRP conformance in declared direction set should be tested. It makes sense in that the unwanted emission will be worst at maximum EIRP transmission/receiving and it should be tested in such condition.
Observation#4: The maximum radiated EIRP is required for OTA BS conformance but not the multiple beam transmission or receiving at the same time.
Based on the above analysis, it could be concluded that it would be safe to state the SDM/FDM operation for both case 1 and case 2 is forward compatible which comply with the WID[1] if the EIRP requirement approach of IAB DU apply to IAB MT. As such, no extra RF requirement is be required for SDM/FDM operation.
Proposal-1: No new RF requirement is required for SDM/FDM operation if EIRP requirement approach of IAB DU apply to IAB MT.
In TR[2], the mapping between the antenna panel with backhaul link (IAB-MT) and access link is discussed, however, we think it would be black box requirement for the whole IAB node apply irrespective how the beam/link is mapped to different panel. 
3 Conclusions

In this contribution, In this paper, we present our view on the RF requirement analysis of IAB node operating on the SDM/FDM mode with below observation and proposal:
Observation#1: SDM/FDM operation now can also be interpreted with relation to RIB, i.e  the simultaneous transmission of the IAB-MT beam and IAB-DU beam in the same RIB or different RIB as in Figure 1.

Observation#2: The resource allocation of SDM operation in TR[2] not relate to RIB.

Observation#3: SDM/FDM operation will be supported in R16 for the case 2 arrangement (different RIB).

Observation#4: The maximum radiated EIRP is required for OTA BS conformance but not the multiple beam transmission or receiving at the same time.
Proposal-1: No new RF requirement is required for SDM/FDM operation if EIRP requirement approach of IAB DU apply to IAB MT.
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