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1 Introduction
In IAB WI objective [1] , one of the RAN4 related scope is defined as below:
· Physical layer specification [RAN1-led, RAN2, RAN3, RAN4]:

· Specification of required transmission/reception rules for IAB-nodes and associated behaviours regarding time resource utilization as discussed in TR 38.874 clause 7.3.3.

In RAN4#90bis, different scenario is summarized in [3] and scenario 2 is mainly focus on SDM operation while scenario 1 focus on TDM operation. There are some questions whether the SDM is included in WID. The above quoted objective from [1] refer to the allowed TX/RX rules for IAB node to TR38.874 clause 7.3.3, In this paper, we present our view on WI scope specifically for in-band operation.
2 Discussion
TR 38.874 clause 7.3.3
To help the discussion, the clause 7.3.3 is copied and pasted as below:

“Table 7.3.3-2 applies in case of SDM operation, where there can be simultaneous transmission in the DU and the MT, alternatively simultaneous reception in the DU and the MT.”
Table 7.3.3-2: DU and MT behaviour in case of SDM operation
	· 
	· 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

	UL-S
	When DU resource: IA

DU: Rx 

MT: Rx

When DU resource: INA

DU: NULL

MT: Rx
	When DU resource: IA

DU: Rx 

MT: NULL

When DU resource: INA

DU: NULL

MT: Tx
	When DU resource: IA

DU: Rx (only if MT is Rx and the DU knows that ahead of time) 

MT: Rx

When DU resource: INA

DU: NULL

MT: Tx/Rx

	F-H
	DU: Tx/Rx

MT: Rx (only if DU is Rx and the parent DU is aware in advance)
	DU: Tx/Rx

MT: Tx (only if DU is Tx and the parent is aware in advance)
	DU: Tx/Rx

MT: Tx (only if DU is Tx and the parent DU knows that ahead of time), Rx (only if DU is Rx and the parent DU is aware in advance)

	F-S
	When DU resource: IA

DU: Tx/Rx 

MT: Rx (only if DU is Rx and the parent DU is aware in advance)

When DU resource: INA

DU: NULL

MT: Rx
	When DU resource: IA

DU: Tx/Rx

MT: Tx (only if DU is Tx and the parent DU is aware in advance)

When DU resource: INA

DU: NULL

MT: Tx
	When DU resource: IA

DU: Tx/Rx 

MT: Tx (only if DU is Tx and the parent DU knows that ahead of time), Rx (only if DU is Rx and the parent DU is aware in advance)

When DU resource: INA

DU: NULL

MT: Tx/Rx

	NA
	DU: NULL

MT: Rx
	DU: NULL

MT: Tx 
	DU: NULL

MT: Tx/Rx


Obseration-1: SDM operation is supported in clause 7.3.3. By SDM operation, it means the simultaneously transmission in DU and MT alternatively simultaneous reception in the DU and the MT.

In Table 7.3.3-2, there are some terminology DU: TX, DU: RX, MT: TX, MT: RX, the definition of the these terminology is below:

Tables 7.3.3-1 and 7.3.3-2 capture the possible combinations of DU and MT behavior. The tables assume an IAB not capable of full-duplex operation. In the tables below the following definitions apply: 

-
“MT: Tx” means that the MT should transmit if scheduled; 

-
“DU: Tx” means that the DU may transmit;
-
“MT: Rx” means that the MT should be able to receive (if there is anything to receive);
-
“DU: Rx” means that the DU may schedule uplink transmissions from child nodes or UEs;
-
“MT: Tx/Rx” means that the MT should transmit if scheduled and should be able to receive, but not simultaneously;
-
“DU: Tx/Rx” means that the DU may transmit and may schedule uplink transmission from child nodes and UEs, but not simultaneously;
-
“IA” means that the DU resource is explicitly or implicitly indicated as available;
-
“INA” means that the DU resource is explicitly or implicitly indicated as not available;
-
“MT: NULL” means that the MT does not transmit and does not have to be able to receive;
-
“DU: NULL” means that the DU does not transmit and does not schedule uplink transmission from child nodes and UEs.
DU and MT will transmit or receive at their allocated time resources, which is defined by:
From an IAB-node MT point-of-view, as in Rel. 15, the following time-domain resources can be indicated for the parent link:

-
Downlink time resource;
-
Uplink time resource;
-
Flexible time resource.
From an IAB-node DU point-of-view, the child link has the following types of time resources:

-
Downlink time resource;
-
Uplink time resource;
-
Flexible time resource;
-
Not available time resources (resources not to be used for communication on the DU child links).
Each of the downlink, uplink and flexible time-resource types of the DU child link can belong to one of two categories:

-
Hard: The corresponding time resource is always available for the DU child link; 

-
Soft: The availability of the corresponding time resource for the DU child link is explicitly and/or implicitly controlled by the parent node.

At least for TDM Cases 1-12 in Section 7.3.2, an IAB-node is configured with IAB-node specific resources in time available for the links.

However, it should be noted that the downlink time resource or uplink time resource has nothing to do with the TDD pattern where DL time slot and uplink time slot is defined for BS and UE respectively. Figure 1 shows downlink time resource and uplink time resource mapping to the IAB node and IAB donor according to clause 7.3.3.  In the table 7.3.3-2, where the downlink and uplink is used, “downlink” means from IAB parent to IAB child, or IAB node to UE, and “uplink” means form IAB child to IAB parent or UE to IAB node.
For example, in Table 7.3.3-2, for the case of UL-H for IAB DU, DL for IAB MT, it states: DU:RX and MT:RX,  it should be interpreted as:

UL-H for IAB DU: At uplink time resource from IAB child to IAB parent or from UE to IAB node
DU:RX:  DU may schedule uplink transmissions from child nodes or UEs
DL for IAB MT: At downlink time resource from IAB parent (DU) to IAB child

MT:RX:  the MT should be able to receive (if there is anything to receive);
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Figure 1: Further clarification on the terminology in Table 7.3.3-2[2]
Obseration-2: The DL and UL in Table 7.3.3-2, is from backhaul link or access link perspective, DL means backhaul link from IAB parent to IAB child or access link from IAB node to UE.
Obseration-3: There is no discussion in clause 7.3.3 on the TDD pattern mapping to the uplink/downlink time resources.

Because of the this, and different hardware architecture could map the IAB MT and DU differently, the final mapping between the network TDD pattern on the downlink/uplink time resource should be vendor specific depending on the hardware implementation and possible IAB network deployment.
Proposal-1: The TDD pattern mapping to the downlink/uplink time resource is vendor specific.

3 Conclusions

In this contribution, we have provided our view on the further scope of IAB WI work with following observation and proposal:
Obseration-1: SDM operation is supported in clause 7.3.3. By SDM operation, it means the simultaneously transmission in DU and MT alternatively simultaneous reception in the DU and the MT.

Obseration-2: The DL and UL in Table 7.3.3-2, is from backhaul link or access link perspective, DL means backhaul link from IAB parent to IAB child or access link from IAB node to UE.

Obseration-3: There is no discussion in clause 7.3.3 on the TDD pattern mapping to the uplink/downlink time resources.

Proposal-1: The TDD pattern mapping to the downlink/uplink time resource is vendor specific.
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