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The slot format with the order UL-Flexible-DL was agreed in RAN1 #98:
	Agreements:
Slot formats with the sequence order UL-Flexible-DL are supported for IAB-node DU resource configurations (F1-AP) and IAB-node MT resource configurations provided in dedicated RRC signalling (e.g. enhancements to the existing TDD-UL-DL-SlotConfig in TDD-UL-DL-ConfigDedicated – details up to RAN2).


In RAN1#98bis, some further details were agreed as follows:
	Agreements:
Dynamic indication of UL-Flexible-DL (intended to dynamically update the flexible symbols) is supported for IAB-node MTs
· The dynamic indication of slot formats of UL-Flexible-DL should use DCI format 2_0 and reserved entries in Table 11.1.1-1 in 38.213.


In this paper, we discuss the remaining details of the UL-Flexible-DL slot format.
DU resource configuration
As agreed in RAN1#98, new slot formats with the sequence order UL-Flexible-DL are supported for both IAB node DU and IAB node MT. For the IAB node DU, the configuration from the CU with the UL-flexible-DL sequence order can only be applied to some child node MTs. Meanwhile, the IAB node DU still needs to support the DL-flexible-UL slot format configuration for legacy access UEs.
Therefore, the IAB node DU should have separate DU resource configurations for the different purposes. Specifically, a basic DU resource configuration, which is compatible with Rel-15 slot formats of DL-flexible-UL order, can be used for both the access UEs and child node MTs. Besides, an additional DU resource configuration with the new slot formats with UL-flexible-DL order can only be used for child node MTs. When the IAB node DU communicates with the access UEs, it should use the basic DU resource configuration. When the IAB node DU communicates with the child node MTs, it can use both of the basic DU resource configuration and the additional DU resource configuration, as illustrated in Figure 1.

Figure 1: Example of separate DU TDD-UL-DL configurations
Therefore, we have the following proposal
Proposal 1: Donor CU needs to provide two sets of resource configurations to each IAB DU cell: a basic resource configuration for access UEs and one additional resource configuration for child IAB node MTs, and the IAB node DU cell should maintain two sets of DU resource configurations simultaneously.
Besides slot format, H/S/NA attributes should also be considered. During last meeting, it was agreed that:
	Agreements:
H/S/NA attributes for the per-cell DU resource configuration are explicitly indicated per-resource type (D/U/F) in each slot.


For an IAB DU, if two sets of resource configurations are provided, H/S/NA should only base on one of the configurations; otherwise there may be some confusions about the resource attributes.
Proposal 2: H/S/NA attributes for the per-cell DU resource configuration is based on the TDD-UL-DL configuration for access UEs.
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Semi-static resource configuration
According to the agreement, the slot formats with the sequence order UL-Flexible-DL for IAB node MT can be provided in dedicated RRC signalling (referred as enhanced tdd-UL-DL-ConfigurationDedicated hereafter and the signalling design is up to RAN2).
Therefore, IAB node MT needs to acquire same tdd-UL-DL-ConfigurationCommon as a legacy UE, and it can be provided with a new slot format with the sequence order UL-flexible-DL by the enhanced tdd-UL-DL-ConfigurationDedicated. In section 11.1 of TS 38.213 [1], following description is provided:
	If the UE is additionally provided tdd-UL-DL-ConfigurationDedicated, the parameter tdd-UL-DL-ConfigurationDedicated overrides only flexible symbols per slot over the number of slots as provided by tdd-UL-DL-ConfigurationCommon.


If the IAB node MT follows this constraint, the number of slot that can use new slot format of UL-flexible-DL order will be quite limited. One example is given in Figure 2. Since tdd-UL-DL-ConfigurationCommon is broadcasted in RMSI for UEs, usually the number of Flexible slot/symbol is limited in the slot configuration period. As a consequence, the IAB node MT may only get a few resources for the new slot formats.

Figure 2. One example of TDD slot format of IAB node MT under current framework
Observation 1: IAB node MT can only get few resources for the UL-Flexible-DL order slot format under Rel-15 slot format framework.
To ensure larger flexibility and potentially better support of SDM, it is preferred that the enhanced tdd-UL-DL-ConfigurationDedicated for IAB node MT can overrides all kinds of symbol (DL/Flexible/UL) provided by tdd-UL-DL-ConfigurationCommon.
Proposal 3: If an IAB node MT is additionally provided with tdd-UL-DL-ConfigurationDedicated, the parameter tdd-UL-DL-ConfigurationDedicated overrides all symbols per slot provided by tdd-UL-DL-ConfigurationCommon.

Figure 3. The enhanced tdd-UL-DL-ConfigurationDedicated without overriding constraint
Potential collision with UL-Flexible-DL order resources
In NR Rel-15, the cell-specific signals and channels are compatible with the slot format configurations. In TS 38.213, following is specified:
	For operation on a single carrier in unpaired spectrum, for a set of symbols of a slot that are indicated to a UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, for reception of SS/PBCH blocks, the UE does not transmit PUSCH, PUCCH, PRACH in the slot if a transmission would overlap with any symbol from the set of symbols and the UE does not transmit SRS in the set of symbols of the slot. The UE does not expect the set of symbols of the slot to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, when provided to the UE.
For a set of symbols of a slot corresponding to a valid PRACH occasion and   symbols before the valid PRACH occasion, as described in Sublcause 8.1, the UE does not receive PDCCH, PDSCH, or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.
For a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, the UE does not expect the set of symbols to be indicated as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated.


Since a parent node needs to serve access UEs, the tdd-UL-DL-ConfigurationCommon received by IAB node MT will be compatible with the cell-specific channels and signals. However, if the enhanced tdd-UL-DL-ConfigurationDedicated is provided to an IAB node MT, it may collide with the cell-specific channels and signals in some of slot configuration periods. Thus the constraint specified in Rel-15 for UEs need to be revisited for IAB node MT.
Taking SS/PBCH block reception as an example, for a set of symbols of a slot that are indicated to an IAB node MT by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon, the IAB node MT does not expect the set of symbols of the slot to be indicated as uplink by tdd-UL-DL-ConfigurationCommon. Meanwhile, the IAB-node MT can ignore the slot format provided by the enhanced tdd-UL-DL-ConfigurationDedicated for the set of symbols. Therefore, the IAB node MT can receive SS/PBCH blocks in the set of symbols regardless of the slot format indicated by the enhanced tdd-UL-DL-ConfigurationDedicated.

Figure 4. Enhanced TDD configuration collide with SS/PBCH blocks
In conclusion, we have the following proposal:
Proposal 4: An IAB node MT can transmit or receive cell specific signals/channels in the set of symbols regardless of the slot format provided by the enhanced tdd-UL-DL-ConfigurationDedicated. The list of cell-specific signals/channels includes:
· SS/PBCH block
· CORESET for Type0-PDCCH CSS set
· PRACH
Conclusions
Based on the discussion, we have following observations:
Observation 1: IAB node MT can only get few resources for the UL-Flexible-DL order slot format under Rel-15 slot format framework.
And we propose:
Proposal 1: Donor CU needs to provide two sets of resource configurations to each IAB DU cell: a basic resource configuration for access UEs and one additional resource configuration for child IAB node MTs, and the IAB node DU cell should maintain two sets of DU resource configurations simultaneously.
Proposal 2: H/S/NA attributes for the per-cell DU resource configuration is based on the TDD-UL-DL configuration for access UEs.
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