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Introduction
In RAN #82 meeting, the new WID for Integrated Access and Backhaul for NR was approved. It was identified in the SI phase that the PRACH resource for MT and DU link should be TDMed from each other. Therefore, the extension of PRACH resources was agreed in the objective for physical layer specification
· Specification of extension of RACH occasions and periodicities for backhaul RACH resources. w.r.t. access RACH resources, and associated network coordination mechanisms for selection of such parameters (in order to orthogonalize access and BH due to the half-duplex constraints) 
In RAN1 #96bis meeting, the following agreements regarding RO validity and RO relationships between two adjacent links are made.
Agreements:
The validity of ROs for backhaul RACH configurations is regulated by the rules defined in Rel-15 for existing RACH configurations.
Agreements:
Partial overlap of ROs between RACH configurations used in two adjacent links (upstream towards the parent and downstream towards the children from an IAB node perspective) is allowed. 

In this contribution, we discuss about details on whether new RO validity rules are needed and how they are determined.
PRACH Enhancements to support NR backhaul links
In NR Rel-15, the validity rule of ROs are captured as follows in TS 38.213.
	If a UE is provided TDD-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if 
-	it is within UL symbols, or 



-	it does not precede a SS/PBCH block in the PRACH slot and starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block transmission symbol, where  is provided in Table 8.1-2. 
For preamble format B4 [4, TS 38.211], [image: ]. 


Table 8.1-2:  values for different preamble SCS 
	Preamble SCS
	


	1.25 kHz or 5 kHz
	0

	15 kHz or 30 kHz or 60 kHz or 120 kHz
	2






For short PRACH preamble formats, there should be a gap between the valid RO and its previous downlink symbol or SS/PBCH block, this is mainly due to the reason that a UE needs to change from reception to transmission. In an IAB node configuration, there are two cases as follows that may result in a situation when an MT RO transmission directly follows a reception at DU side:
Case 1: DU RO and MT RO partially overlap (which is allowed according to the agreement in last meeting), see illustration in Fig.1.
[image: ]
Fig. 1 DU RO and MT RO partially overlap
In Fig.1, we illustrate an example when DU RO and MT RO partially overlap, where the DU configures a normal PRACH configuration (from R15 PRACH configuration table) and the MT configures an offset on top of the DU configuration. In slot 23, the MT RO and DU ROs overlap with each other. As illustrated in the figure, if the IAB node determines to receive the first DU RO in the slot, both of the two MT ROs have to be dropped. If these two MT ROs are still considered as valid ROs, there will be SS/PBCH blocks associated to them, dropping of these two ROs may result in that the MT will not be able to access on the SS/PBCH blocks associated to these ROs. Therefore, we consider it necessary to consider more validation rules for MT RO.
Case 2: DU RO and MT RO are in adjacent slots where DU RO is in the previous slot spanning until the end of the slot, and MT RO is in the latter slot starting from the beginning of the slot, see illustration in Fig.2.
[image: ]
Fig.2 DU RO and MT RO in adjacent slots
In this case, when DU receives the last RO in slot n-1, it will not be able to directly send an MT RO in the beginning of the next slot, therefore, the first RO in the next slot will always have to be dropped. In this case, it is better for the MT to consider such RO is an invalid one in order to avoid SSB association on such RO. 
Therefore, we have the following proposal to determine valid MT RO, as 
Proposal 1: For MT side, valid ROs should be the ROs that are at least Ngap symbols after DU ROs. 
On the other hand, when we have determined the valid MT RO, considering the Rx-Tx switching time, it is better to restrict that the node does not expect to do any reception within Ngap symbols before a valid MT RO. 
[bookmark: _Hlk7038138]Proposal 2: An IAB node is not expected to receive UL signals within the Ngap symbols before a valid MT RO.


Conclusions
In this contribution, we discuss about the detailed PRACH enhancements for IAB nodes. The following proposals are made:
Proposal 1: For MT side, valid ROs should be the ROs that are at least Ngap symbols after DU ROs. 
Proposal 2: An IAB node is not expected to receive UL signals within the Ngap symbols before a valid MT RO.
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