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1	Introduction
In RAN #82, a work item (WI) was agreed on integrated access and backhaul (IAB) [1]. As a part of the WI, specification support on RACH enhancements is also mentioned (highlighted below). 

· Physical layer specification [RAN1-led, RAN2, RAN3, RAN4]:
· Specification of SSB/RMSI periodicity for NR initial access assumed by an IAB-node.
· Specification of extensions to Rel. 15 to support the use of SSBs orthogonal to SSBs used for UEs (via TDM and/or FDM), for inter-IAB-node discovery and measurements, including additional SMTC periodicities and time-domain mapping of SSB locations (e.g. enable muting patterns to deal with half-duplex constraint). 
· [bookmark: _Hlk534283907]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) 
· 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. 
· Specification of time resource types for the DU’s child links: DL hard, DL soft, UL hard, UL soft, Flexible hard, Flexible soft, Not Available 
· Specification of dynamic indication (L1 signalling) of the availability of soft resources for a child IAB-node DU 
· 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.
· Specification of mechanism to support the “case-1” OTA timing alignment.
Based on the discussion in RAN1 #96 meeting [2], the following agreement was reached,  

Agreements: 
· New RACH configurations specific to IAB nodes are derived with extension of existing Rel 15 RACH configurations obtained by:
· scaling the parameter ‘x’ from the PRACH configuration table, and
· by adding an offset y_offset to the parameter ‘y’ (frame-based offset) and/or adding an offset to the slot/subframe number (slot/subframe-based offset) from the PRACH configuration table.
· FFS values and ranges for scaling factor applicable to ‘x’ and for y_offset.
· FFS whether a simple extension rule can be generally applied to all existing configurations leaving it up to the network to not use resulting configurations that may not fit other system constraints.  

In this contribution, we discuss the remaining details of RACH for IAB operation.  
2	Discussion
The higher-layer parameter prach-ConfigurationIndex mainly conveys the time domain resources according to Tables defined in [3]. These configuration tables are defined separately for FR1 paired spectrum, FR1 unpaired spectrum and FR2 unpaired spectrum. Structure of the tables is illustrated in Figure 1.
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Figure 1: PRACH configurations
Based on the agreement in RAN1 #96 meeting, the IAB PRACH can be transmitted when the , where   is the scaling parameter and  is the offset for the frame based offset parameter. It is also agreed that there can be an offset on the slot/subframe number (slot/subframe-based offset) from the PRACH configuration table.  
	
First, we focus on the scaling parameter .  One may think that applying a single scaling factor with the tables defined in [3] would provide required higher periodicity values for IAB operation. The periodicity can be extended from 160 ms to 320 ms (32 frames) and 640 ms (64 frames) with the choice  = 4. With  for all PRACH configurations, periodicities would become 640, 320, 160, 80, and 40 ms. However, if the scaling parameter is applied generally across all the PRACH configuration indexes, the smallest RACH periodicity will also increase, and it will be larger than 1 frame. To support fast initial access, we believe that at least 1 frame periodicity should be supported not only for access UEs but also for IAB MTs.  Multiple interpretations of the same PRACH configuration table may require changes in the signalling content during the initial access. For example, SIB1 can have an indication for the scaling parameter. In order to avoid changes in SIB1 content and also to support lower and higher periodicities of the PRACH transmissions, we see the following approach could be more suitable. 
A row dependent scaling parameter can be defined for IAB PRACH configurations. One example would be to use scaling factor =4 when x=16 or 4, and   when  = 8, 2, 1. This leads to having periodicities 640, 160, 80, 20, 10 ms.
[bookmark: _Hlk4774215]Proposal 1: The scaling parameter ( of ‘x’ from the PRACH configuration table(s) should be predefined for IAB operation. The values for the scaling parameter ( are
· for  = 16 and 4.
· for  = 8, 2, and 1.

Next, we discuss the details of the offset parameter  when the offset is frame based and other changes needed when the offset is based on slot/subframe. It is understood that if the access and backhaul can use the same PRACH configuration index, the PRACH transmissions can be fully overlapped with one another in the time domain. However, this may also be related to the resource configuration of the access and backhaul links.  In general, it is possible to minimize the collisions by configuring different PRACH configurations for the access RACH resources and backhaul RACH resources. However, as it has been already agreed in the SI and mentioned in the WID, it may be worth a possibility of orthogonalizing RACH resources for access and backhaul RACH transmissions. We think that the granularity of the offset should work for almost all the PRACH configuration indexes with the parameter  = 16, 8, 4, and 2.  It would be fine to introduce any frame level offset, for example 
It is not possible to have a frame level offset at least for some PRACH Configurations where access UE periodicity is 1 frame. For those, companies are thinking of having a slot level offset. However, when we observe the tables defined [3] and slot combinations used when  = 1, it is hard to find a single slot offset value that may fit for all the PRACH configurations with = 1. Also, it may give a redundant configuration that could be anyways used with a different PRACH configuration index. Considering these concerns and also the main issue being already a rare situation, we see that having a complex solution would not be useful. Therefore, the Rel-15 configurations shall be used for IAB operation when the parameter  = 1. 
Proposal 2: The offset parameter ( of the frame based offset parameter of ‘y’ shall be defined for IAB operation as follows. 
· for  = 16,8,4, and 2. 
· Rel-15 PRACH configurations are reused for  = 1

[bookmark: _Toc415085486][bookmark: _Toc503902229][bookmark: _GoBack]3 	Conclusion
In this contribution, we discussed the RACH enhancements for IAB operation and have the following proposals. 
Proposal 1: The scaling parameter ( of ‘x’ from the PRACH configuration table(s) should be predefined for IAB operation. The values for the scaling parameter ( are
· for  = 16 and 4.
· for  = 8, 2, and 1.

Proposal 2: The offset parameter ( of the frame based offset parameter of ‘y’ shall be defined for IAB operation as follows. 
· for  = 16,8,4, and 2. 
· Rel-15 PRACH configurations are reused for  = 1
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