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Introduction
This document provides a summary of the proposals for section 7.2.3.2 of the agenda on the subject of RACH extensions for IAB and the associated discussion points and offline agreements. Good progress was made in RAN1 #96bis in the definition of the backhaul specific RACH configurations and only some limited discussion points are left.
Agreements from RAN1 #96bis
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.

Agreements:
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.

Agreements:
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.


Agreements:
The validity of ROs for backhaul RACH configurations is regulated by the rules defined in Rel-15 for existing RACH configurations.

Agreements:
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. 
      
Discussion points
SSB/RACH association period
Rel 15 has also defined an SSB-RACH association period and an SSB-RACH association pattern period to govern the mapping from different synchronization signal blocks to RACH resources
Since SSB-RACH association periods and association pattern periods depend on the PRACH configuration period, both association periods and association pattern periods need to be scaled accordingly with the scaling of the PRACH configuration period.

Companies proposals on this discussion point:
	Qualcomm
R1-1907704
	Proposal 1: The introduction of scaling factor for PRACH configuration period also scales the SSB-RACH association period and association pattern period accordingly.
Assuming the scaling factor to be λ, table 8.1-1 of 38.213 gets modified to the following:

Mapping between scaled PRACH Configuration Period (x * λ) and SSB to PRACH Occasion Association Period
	Scaled PRACH configuration period (ms)
	Association period

	10
	{1, 2, 4, 8, 16, 32, 64}

	20
	{1, 2, 4, 8, 16, 32}

	40
	{1, 2, 4, 8, 16}

	80
	{1, 2, 4, 8}

	160
	{1, 2, 4}

	320
	{1, 2}

	640
	{1}



The definition of the SSB-RACH association pattern period should be updated as follows: An association pattern period includes one or more association periods and is determined so that a pattern between PRACH occasions and SS/PBCH blocks repeats at most every 640 msec.

	Nokia
R1-1907115
	Proposal 1: Mapping between PRACH configuration period and SS/PBCH block to PRACH occasion association period for IAB nodes shall be based on the following table. 
	PRACH configuration period (msec)
	Association period (number of PRACH configuration periods)

	10
	{1, 2, 4, 8, 16, 32, 64}

	20
	{1, 2, 4, 8, 16, 32}

	40
	{1, 2, 4, 8, 16}

	80
	{1, 2, 4, 8}

	160
	{1, 2, 4}

	320
	{1, 2}

	640
	{1}




	Intel
R1-1906791
	Proposal 3: Rel-15 mechanism can be reused for association between PRACH and SSBs for initial access.



Offline agreement 1:
The introduction of scaling factor for PRACH configuration period also scales the SSB-RACH association period and association pattern period accordingly.
Assuming the scaling factor to be λ, for IAB nodes table 8.1-1 of 38.213 gets modified to the following:

Mapping between scaled PRACH Configuration Period (x * λ) and SSB to PRACH Occasion Association Period
	Scaled PRACH configuration period (ms)
	Association period

	10
	{1, 2, 4, 8, 16, 32, 64}

	20
	{1, 2, 4, 8, 16, 32}

	40
	{1, 2, 4, 8, 16}

	80
	{1, 2, 4, 8}

	160
	{1, 2, 4}

	320
	{1, 2}

	640
	{1}
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Signaling mechanisms
Eventually RAN2/RAN3 will need to decide how the network can convey the defined required information to identify a backhaul RACH configuration. Some guidance from RAN1 is provided.

Companies proposals on this discussion point:
	Qualcomm
R1-1907704
	Proposal 2: Provide capability to configure IAB specific configurations through both system information (intended for CBRA) and RRC dedicated signaling (intended for CFRA).

	Huawei
R1-1907488
	Proposal: Some enhancements should be considered to reduce the overhead of broadcasting backhaul RACH configurations.

	Samsung
R1-1906931
	Proposal 1: the parameters of “preambleReceivedTargetPower, rsrp-ThresholdSSB, rsrp-ThresholdSSB-SUL, prach-RootSequenceIndex, msg3-transformPrecoder” for IAB PRACH could reuse the configurations of these for access UE PRACH;
Proposal 2: the parameter of “groupBconfigured” is not needed for IAB PRACH configuration.

	NTT DOCOMO
R1-1906202
	Proposal 1: RACH-ConfigCommon for IAB-node MT should be configured separately from RACH-ConfigCommon for access UEs.

	ZTE
R1-1906455
	Proposal 2: For an IAB node or a donor node, the initial random access on its child backhaul link and the initial random access on its access link can use separate PRACH configuration indices.

	Intel
R1-1906791
	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.  


	CAICT
R1-1907201
	Proposal1: New PRACH configuration table specific for IAB nodes is more preferred.









Offline agreement 2
The signaling design for the IAB specific backhaul RACH configurations is up to RAN2.
RAN1 has the following recommendations:
· The ability to configure the IAB specific backhaul RACH configuration additionally to the Rel 15 RACH configuration for access UEs is supported.
· If the IAB specific RACH configuration is not provided RAN1 assumes that IAB node will use the configured Rel 15 RACH configuration for IAB node initial access.
· Capability to configure IAB specific backhaul RACH configurations through both system information (intended for CBRA) and RRC dedicated signaling (intended for CFRA) needs to be provided.

RO validity and RACH conflicts
There are some comments / proposals related to the potential impact of the half duplex constraint on the RO validity. As noted in Section 2 it was agreed in RAN1 #96bis that the RO validity marking follows the Rel 15 rules and hence it is not impacted by the half duplex constraints and potential RACH resource conflicts.

Companies proposals on this discussion point:
	CMCC
R1-1906513
	Proposal 1: For MT side, valid ROs should be the ROs that are at least Ngap symbols after DU ROs. 
Proposal 2: An IAB node is not expected to receive UL signals within the Ngap symbols before a valid MT RO.

	OPPO
R1-1906577
	Proposal 2: The validity of DU RO and MT RO considers resource configuration at DU, besides the rules defined in Rel-15 for existing RACH configurations



There are some comments / proposals related to how to deal with potential conflict when the DU RO overlaps in time with the MT RO. This was also discussed in RAN1 #96bis and the consensus was to leave the handling of this situation to the implementation, in accordance with the rules defined as part of resource management (agenda item 7.2.3.3) – see section 4.3 of R1-1905738 for reference, particularly the noted observation.

Companies proposals on this discussion point:
	Intel
R1-1906791
	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.

	ZTE
R1-1906455
	Proposal 1: When the DU RO overlaps in time with the MT RACH transmission, which one have the higher priority depends on the IAB node implementation.
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