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Introduction
This contribution provides a summary and associated offline agreement proposals for section 7.2.3.3 of the agenda on the subject of RACH extensions for IAB.
[bookmark: _Ref535901225]Scope  
It has been agreed that IAB node specific enhancements to the RACH framework are needed [1] to enable longer periodicities and time orthogonalization of RACH occasions in adjacent links.            
Discussion points
How to define IAB node specific RACH configurations
Offline discussion
How to define IAB node specific RACH configurations:
1) Simple extensions of existing Rel 15 RACH configurations, e.g. using scaling, offsets, etc.
2) Completely new configurations, e.g. new preamble formats.

Given that minimization of specification work is a general objective for the WG, approach 1) seems preferred by the majority of the companies. This general preference was also confirmed in the online IAB session on 2/26/19.

[bookmark: _GoBack](tentative) Offline agreement 1:
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) 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.  



Companies proposals on this discussion point:
	Huawei
R1-1901532
	Proposal 1: A slot level offset to the existing PRACH configurations should be considered to orthogonalize access and backhaul PRACH resources.
Proposal 2: The IAB node can be configured with separate offset values e.g. SFN (i.e. x) level or slot level offset, in addition to the existing PRACH configurations.

	CMCC
R1-1902329
	Proposal 1: The offset granularity configured to the IAB node should at least be in slot-level.
Proposal 2: Valid PRACH occasions should be determined in similar way as in Rel-15 and based on the resource allocation of IAB node MT function. 

	AT&T
R1-1901891
	Proposal 1: To support RACH for IAB-nodes, the same TDM pattern and additional periodicities defined for inter-IAB node discovery and measurement based on SSBs should be applied to the corresponding RACH configurations with time offsets which enable intra and inter-hop topology adaptation.

	LGE
R1-1902079
	

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  for IAB nodes and  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. 

	ZTE
R1-1902142
	Proposal 1: IAB nodes can be configured with a new PRACH periodicity, which overrides the periodicity (x) that is derivable from the PRACH configuration index.
Proposal 2: IAB nodes can be configured with a new frame offset and/or a new subframe(FR1)/slot(FR2) offset, which respectively override the offset (y) and/or subframe/slot number derivable from the PRACH configuration index.
Proposal 3: The maximum of PRACH configuration periodicity for IAB nodes is 160 ms.

	Samsung
R1-1902270
	Proposal 3: PRACH configuration offset should be achieved by the IAB node itself based on its own PRACH configuration index and if offset is needed, it can be broadcasted by the IAB node with PRACH configuration index in the system information.
Proposal 4: Separate configuration of RACH frame location could help to fulfil the half duplex constraints thus should be considered.
Proposal 5: Configuring a different preamble format with adjustment rule could be considered for backhaul RACH.

	Nokia
R1-1902432
	Proposal 1: For PRACH configurations with periodicity larger than 10 ms, NR allows the network to configure offset(s) for PRACH occasions for MT IAB node(s), with the granularity of the offset as a frame. Further study suitable offsets for the case where PRACH periodicity is 10 ms. 
Proposal 2: Maximum PRACH configuration period (x value in Tables 6.3.3.2-2 to 6.3.3.2-4 in TS 38.211) shall support 32 and 64 for IAB operation. 
Proposal 3: Further study the mechanism of introducing longer RACH periodicities and offsets to multiplex access and backhaul RACH transmissions.

	Ericsson
R1-1902411
	Proposal 1 In case of offset-based extensions of RACH occasions (ROs) for IAB, UEs and IAB nodes served by the same parent node share the same basic Rel-15 PRACH configuration, with the backhaul ROs being modified by IAB-specific time-domain offsets and scaling factors.
Proposal 2 To create backhaul-specific RACH occasions, both frame-level offsets and subframe/slot-level offsets should be supported.
Proposal 3 If specifying new configurations for backhaul RACH resources, two aspects is to be considered: 1) the possibility to (partially) overlap the backhaul RACH occasions (ROs) with the access ROs that are under the same parent IAB node; 2) the possibility to have the parent backhaul ROs orthogonal to both ROs configured for child access and backhaul links.

	Intel
R1-1902478
	Proposal 1: To avoid RACH resource confliction, jointly apply time shift and indication on valid/invalid RACH resources.  

	Oppo
R1-1902744
	Proposal 1: Simple extensions of existing Rel-15 RACH configurations is not used to derive new RACH configuration for IAB-node. 
Proposal 2: New RACH configurations is introduced for IAB-node in Rel-16. 
Proposal 3: Study further on how to simplify the design of new RACH configurations for IAB-node.

	NTT Docomo
R1-1902795
	Proposal 1: New RACH configurations specific to IAB nodes are derived from simple extensions of existing Rel-15 RACH configurations, e.g. using scaling, offsets, etc.
Proposal 3: RACH configuration for child IAB-node MT includes scaling factor to “x” in PRACH configuration table to prolong RACH periodicity.
Proposal 4: RACH configuration for child IAB-node MT includes offset to “y” in PRACH configuration table to facilitate TDMed RACH occasions.


	Qualcomm
R1-1902991
	Proposal 1: In IAB networks, RACH periodicity can be extended and RACH occasions across adjacent hops can be orthogonalized by impacting the parameter x and y of Rel-15 RACH configurations.
Proposal 2: Introduce a scaling factor to increase the periodicity of backhaul RACH resources.
Assuming the scaling factor to be S, PRACH occasions occur after every S * x ms where x is the periodicity, expressed in terms of radio frame, of an existing Rel 15 PRACH configuration index.
Proposal 3: The PRACH configuration period in IAB networks should not be scaled beyond 1.28 second. The range of the scaling factor values may depend on the periodicity of the PRACH configuration chosen as a starting point for the scaling operation.
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