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1 Introduction

In RAN plenary#82, integrated access and backhaul for NR (IAB) was approved for WI [1]. 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 [2], the following motivations are raised to separate RACH resources between access UEs and IAB nodes:
· Rare RACH transmissions by IAB nodes can be considered due to fixed locations of those. 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.
· If RACH configuration are shared among access UEs and IAB nodes, there can be half duplex problem. When a certain IAB node transmit RACH to its parent node, simultaneously it should be prepared to receive RACH signal from its access UEs. Without supporting full duplex in the IAB node, it is not possible. To address it, RACH resources should be TDMed between UEs and IAB nodes. SFN or subframe offset can be needed between UEs and IAB nodes.
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 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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 and subframe number where x means periodicity of RACH resource and y is SFN offset, and subframe number stands for which 1ms out of 10ms in a certain frame.
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. RACH occasions would be more required in some areas where there are many UEs. Also, since IAB nodes would be more installed there, RACH transmission of IAB nodes would be more frequent. So 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. Additional subframe value can be signaled for IAB nodes, which indicates one occasion within SFN 10ms for IAB nodes. To allow more occasions, the overlapped subframe values between for IAB and for UEs can indicate predefined multiple occasions. For example, when RACH subframes for UEs are 0, 2, 4, 6, 8, if 0 is indicated for IAB nodes, since subframe numbers are overlapped, it can be designed that 1, 7 subframe numbers is used for IAB nodes. 
If SFN offset is used, considering offset value y for UEs has already 0, 1, one value can be predefined for IAB nodes, e.g. y’=2. Regarding multiple occasions, we can assume only when x’=1 and UE RACH has multiple occasions, multiple occasions are used for IAB nodes.
Proposal 3: Additional one offset value out of SFN offset and subframe offset is signaled for IAB RACH occasions. 
For subframe offset, one subframe number is indicated for IAB RACH occasion. If subframe number between IAB and UEs are overlapped, predefined multiple occasions are used for IAB nodes.

For SFN offset, one predefined SFN offset is indicated for IAB RACH occasion, e.g. 2. IAB nodes have multiple occasions only when x’=1 and UE RACH has multiple occasions.
If x’ and subframe number are signaled to be indicate IAB RACH resource, to reduce the bit, it can be jointly signaled. If x’ has 6 values, and subframe number has 10 values, since 6*10=60, 6 bit can be used for the bit field.
Proposal 4: Periodicities of RACH resources and RACH occasions for IAB nodes is signaled jointly, in addition to RACH configuration.
3 Conclusion 

In this contribution, we discussed on detection and measurement among IAB nodes. Based on discussion, we obtained following proposals.
Proposal 1: RACH configuration is signaled in RMSI for access UEs, and shared with IAB nodes except 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 occasions. 

For subframe offset, one subframe number is indicated for IAB RACH occasion. If subframe number between IAB and UEs are overlapped, predefined multiple occasions are used for IAB nodes.

For SFN offset, one predefined SFN offset is indicated for IAB RACH occasion, e.g. 2. IAB nodes have multiple occasions only when x’=1 and UE RACH has multiple occasions.
Proposal 4: Periodicities of RACH resources and RACH occasions for IAB nodes is signaled jointly, in addition to RACH configuration.
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