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1 Introduction

In the previous meeting, RACH configurations for UEs and IAB nodes are discussed. The following agreements are made:

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 on RACH occasions and periodicities for backhaul RACH resources.
2 RACH occasions and periodicities for backhaul RACH resources
Based on the RACH discussion in IAB SI [1], it has been raised to separate RACH resources between access UEs and IAB nodes. The motivation is to overcome half duplex between parent and child nodes. When child nodes or UEs transmit RACH to parent node, parent node cannot transmit RACH simultaneously. RACH resources are necessary to be separated between parent and child IAB nodes. However, some combinations of Rel.15 RACH resources to be configured have overlapped resources between resources. To address it, some offsets for RACH resources can be used. Since these offsets cannot be recognized for Rel.15 legacy UEs, it is beneficial to use for only IAB nodes, so that RACH resources are separated between UEs and IAB nodes.
Separating RACH resources, we can consider rare RACH transmissions from IAB nodes due to fixed locations. RACH is mainly used for initial access or beam failure recovery request. However, since IAB nodes have fixed location, the handover would be occurred rarely. Also, since channel variation would be very slow and is not dynamically changed and the orientation of antenna would not be changed, serving beam would be maintained for a long time. Based on that, the periodicity of RACH resource for IAB nodes can have longer one than access UEs.
In terms of separating RACH resources between UEs and IAB nodes, it is efficient to share RACH configuration, and only differentiate RACH resources by SFN offset or subframe offset or different RACH resource periodicities between UEs and IAB nodes. The additional information of offset values or different RACH periodicities for IAB nodes can be transmitted in RMSI in addition to RACH configuration. Then, RACH configuration is interpreted as one for access UEs, and is shared with IAB nodes except for RACH time occasion by additional signaling.
Proposal 1: RACH configuration is signaled in RMSI for access UEs, and shared with IAB nodes except for RACH time occasion which is signaled by SFN offset or subframe offset or different RACH resource periodicities between access UEs and IAB nodes.
Time domain of RACH resource is expressed by 
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 where x means periodicity of RACH resource and y is SFN offset. In addition, subframe number stands for 1ms of RACH occasion out of 10ms in a certain SFN.
In terms of longer periodicity of RACH resource, since RACH periodicities for UEs in Rel.15 are (1, 2, 4, 8, 16), larger value is needed. We can predict that RACH occasions would be more required in some areas where there are many UEs. Also, since IAB nodes would be more installed in such a place, RACH transmission of IAB nodes would be more frequent. Then, we can interpret that required RACH periodicities are related between IAB nodes and access UEs. Considering it, relative value can be used between UEs and IABs for periodicities. For example, assuming 
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 is the value for RACH resource of IAB nodes with that 
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 is for UEs, x’ can be indicated additionally, so that 
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 is the periodicity of RACH resource of IAB nodes. 
Proposal 2: For longer periodicity of RACH resource for IAB nodes, relative values of periodicities of RACH resources between UEs and IAB nodes are used. Assuming 
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 for IAB nodes and 
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 for UEs, x’ is additionally signaled for periodicity of IAB RACH resources.
In terms of half duplex, SFN offset or subframe offset can be used to TDM RACH resources between UEs and IAB nodes. Considering same effect, one out of SFN or subframe is likely to be sufficient for that. 
Some RACH resource configurations have multiple occasions in the indicated SFN 10ms. As explained above, since RACH of IAB nodes can be occurred rarely, only one occasion can be sufficient, and the other resources is used for other usages. For selecting one occasion for IAB nodes, one bit can be used which is indicated whether one occasion within 10ms is used for IAB or same occasions as UEs’ are used for IAB.
Proposal 3: Additional one offset value out of SFN offset and subframe offset is signaled for IAB RACH resources. 
Proposal 4: Whether 1ms of one occasion within 10ms is used for IAB, or same occasions as UEs’ containing multiple occasions are used for IAB is signaled in RMSI.
3 Conclusion 

In this contribution, we discussed on RACH occasions and periodicities for backhaul RACH resources. Based on discussion, we obtained following proposals.
Proposal 1: RACH configuration is signaled in RMSI for access UEs, and shared with IAB nodes except for RACH time occasion which is signaled by SFN offset or subframe offset or different RACH resource periodicities between access UEs and IAB nodes.
Proposal 2: For longer periodicity of RACH resource for IAB nodes, relative values of periodicities of RACH resources between UEs and IAB nodes are used. Assuming 
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 for IAB nodes and 
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 for UEs, x’ is additionally signaled for periodicity of IAB RACH resources.
Proposal 3: Additional one offset value out of SFN offset and subframe offset is signaled for IAB RACH resources. 

Proposal 4: Whether 1ms of one occasion within 10ms is used for IAB, or same occasions as UEs’ containing multiple occasions are used for IAB is signaled in RMSI.
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