[bookmark: _Toc193024528][bookmark: _GoBack]3GPP TSG RAN WG1 #97	R1-1906791
May 13 – May 17, 2019
Reno, USA

Agenda item:	7.2.3.2
Source: 	Intel Corporation
Title: 	RACH Enhancements for NR IAB
Document for:	Discussion and decision
[bookmark: OLE_LINK1]Introduction
RAN1#96 has made the following agreements. 
· The periodicity of a backhaul RACH configuration in frames takes the form x_iab = x * λ where:
· x is the periodicity of an existing RACH configuration,
· λ is a scaling factor taking values in {1, 2, 4, 8, 16, 32, 64} subject to the constraint x_iab ≤ 64.
· The frame containing backhaul ROs is identified by (nSFN mod x_iab) = ((y + Δy) mod x_iab) where Δy denotes a time offset in frames taking values in the range from 0 to x_iab – 1.
· The subframe (slot) number for a RO of a backhaul RACH configuration is identified by (Sn + Δs,) mod L, where:
· Sn is the subframe (slot) number of an existing RACH configuration,
· Δs denotes a time offset in subframes (slots) taking values in the range from 0 to L – 1, where L is the number of subframes (slots) in a frame.
NOTE: The usage of the terms subframe or slot is meant to align to the terminology used in the existing RACH configuration tables in TS 38.211, e.g. subframe in Tables 6.3.3.2-2 and 6.3.3.2-3, and slot in Table 6.3.3.2-4.
· The validity of ROs for backhaul RACH configurations is regulated by the rules defined in Rel-15 for existing RACH configurations.
· 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, based on those discussion and agreements, we further elaborate on RACH procedures for IAB.
[bookmark: _Ref510629010]RACH Configurations for IAB Nodes
It has been agreed that new RACH configuration specific to IAB nodes are derived with extension of existing Rel-15 RACH configuration obtained by scaling factor and offset (frame-based or slot/subframe-based). There can be different alternatives to implement the scaling factor and offsets to current PRACH configuration tables. 
· Alternative 1: the scaling factor (if any), frame-based offset (if any), slot/subframe-based offset  (if any), are separately signalled in addition to the PRACH configuration index (0-255). In this alternative, new information elements on the scaling factor and offsets are signaled in RACH configuration. The network can coordinate and choose the scaling factor, the offsets values and the PRACH configuration index for each of the IAB nodes to minimizing time overlapping on PRACH resources among adjacent hops.     
· Alternative 2: pre-define the scaling factor and the offset values for entries of the RACH configuration tables, so that given a PRACH configuration index, an IAB node can find out the corresponding scaling factor and offsets. Rel-15 PRACH configuration is reused. No additional parameters are needed for IAB RACH configuration.
Alternative 1 allows to flexibly apply scaling factors and slot/subframe offset values for entries of the PRACH configuration table. The cost is the additional signalling overhead. Alternative 2 does not introduce additional signalling, the cost is extra effort of defining the scaling factors and slot/subframe offset values for entries of the PRACH configuration table and less flexibility of applying different combinations of scaling factor, slot/subframe offsets and PRACH configuration index. 
It also has been agreed that partial overlap of ROs between RACH configurations used in two adjacent links is allowed. In case of partial overlapping of RACH ROs for an IAB MT to transmit and an IAB DU to receive, if the traffic of the IAB DU’s children is high, the IAB node may give higher priority to the IAB DU to receive PRACH from its children; on the other hand, if the IAB MT needs to send the PRACH for backhaul link recovery, the IAB node should give higher priority to the IAB MT to transmit PRACH to its parent node. Hence, the decision on whether to give priority to transmit towards its parent or to receive from its children is left to the IAB node implementation. 
On the PRACH association with SSBs for initial access, as the same SSB structure and PRACH structure defined in Rel-15 are used for IAB nodes, Rel-15 association mechanism can be reused.  
Proposal 1: Consider the following two alternative on RACH configuration for an IAB node: 
· Alt 1: Explicitly signal the following information to an IAB node: 
· PRACH configuration index (0-255); 
· scaling factor  (if any); 
· time offset in frames  (if any);
· time offset in subframes/slots  (if any).
· Alt 2: Pre-define scaling factor and time offsets for each PRACH configuration index. Signal PRACH configuration index as in Rel-15. No explicit signalling on scaling factor and slot/subframe offsets.  
Proposal 2: In case of partial overlapping of ROs between RACH configurations used in adjacent links, the decision on whether to give priority to transmit towards the parent or to receive from its children is left to the IAB node implementation. 
Proposal 3: Rel-15 mechanism can be reused for association between PRACH and SSBs for initial access. 
Conclusion
In this contribution, we discussed RACH procedure in IAB networks. It is summarized by the following proposals. 
Proposal 1: Consider the following two alternative on RACH configuration for an IAB node: 
· Alt 1: Explicitly signal the following information to an IAB node: 
· PRACH configuration index (0-255); 
· scaling factor  (if any); 
· time offset in frames  (if any);
· time offset in subframes/slots  (if any).
· Alt 2: Pre-define scaling factor and time offsets for each PRACH configuration index. Signal PRACH configuration index as in Rel-15. No explicit signalling on scaling factor and slot/subframe offsets.  
Proposal 2: In case of partial overlapping of ROs between RACH configurations used in adjacent links, the decision on whether to give priority to transmit towards the parent or to receive from its children is left to the IAB node implementation. 
Proposal 3: Rel-15 mechanism can be reused for association between PRACH and SSBs for initial access. 
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