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1	Introduction
In this contribution, we summarize our input to the maintenance discussions on the extension of RACH occasions and periodicities for backhaul RACH resources. 
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2.1	Background 
Rel-16 IAB enhancements agreed on new IAB RACH configurations by deriving those via existing Rel-15 RACH configurations. The extension was mainly supported by introducing additional parameters as below,
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.  

RAN1 also agreed on the exact details of scaling parameter , frame-level offset , and slot level offset . Those parameters can be additionally configured to the IAB MT via RRC and applied together with the existing Rel-15 RACH configurations to derive IAB specific RACH configurations.  The use of IAB specific RACH configurations, in addition to the Rel-15 RACH configurations, are clarified by the following agreements that made in RAN1 #97 and RAN1 #98 meetings, 
Agreements: 
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 need to be provided for both CBRA & CFRA.

Agreements: 
IAB-specific backhaul RACH configurations are also available for initial access of IAB nodes.
However, these agreements are not captured accurately in RAN1 specs of 38.211 [1]. Also, in RAN1 #97 meeting, it was agreed to have updated SSB-RACH association table when scaling factor is configured. 
Agreements: 
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}



The definition of the SSB-RACH association pattern period for IAB nodes 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.

TS 38.213 [2] is not capturing the above agreement and should be corrected as well. We suggest the changes required on correcting the specs in next sub-sections.  

2.2	Correction on [1, 38.211, Section 6.3.3.2]
The specification text in 38.211 is capturing that as follows, and we mark this issue in yellow.

For the IAB-MT part of an IAB node, the following applies to Tables 6.3.3.2-2 to 6.3.3.2-4 if all the higher layer parameters prach-ConfigurationFrameOffset, prach-ConfigurationPeriodScaling, and prach-ConfigurationSOffset are configured:
-	 in Tables 6.3.3.2-2 to 6.3.3.2-4 shall be replaced by  where  is given by the higher-layer parameter prach-ConfigurationFrameOffset, and  where  is given by the higher-layer parameter prach-ConfigurationPeriodScaling;
-	the subframe number in Tables 6.3.3.2-2 to 6.3.3.2-3 and the slot number in Table 6.3.3.2-4 shall be replaced by  where  is the slot or subframe number,  is given by the higher-layer parameter prach-ConfigurationSOffset,  and  is the number of subframes in a frame in Tables 6.3.3.2-2 to 6.3.3.2-3 and the number of slots in a frame in Table 6.3.3.2-4

It is not required to configure all parameters to derive an IAB specific RACH configuration. For example, if the IAB-node MT shall be configured with prach-ConfigurationPeriodScaling with value 4, the new configuration cannot be applied without other two RRC parameters, which may now be configured with 0. We think such dependency shall be removed as these RRC parameters will be anyways independent of one another.



Proposal 1: Adopt the following text proposal to correct the RACH configuration in 38.211:
	TP to TS 38.211, Sec. 6.3.3.2:
<Unchanged text is omitted>
For the IAB-MT part of an IAB node, the following applies to Tables 6.3.3.2-2 to 6.3.3.2-4 if all the higher layer parameters prach-ConfigurationFrameOffset, prach-ConfigurationPeriodScaling, and prach-ConfigurationSOffset are configured:
-	if the higher layer parameter prach-ConfigurationPeriocScaling is configured used in  of Tables 6.3.3.2-2 to 6.3.3.2-4 shall be replaced by  where  where  is given by the higher-layer parameter prach-ConfigurationPeriodScaling;
· if the higher layer parameter prach-ConfigurationFrameOffset is configured,  used in  in of Tables 6.3.3.2-2 to 6.3.3.2-4 shall be replaced by ,  where  is given by the higher-layer parameter prach-ConfigurationFrameOffset, and  where  is given by the higher-layer parameter prach-ConfigurationPeriodScaling;
-	if the higher layer parameter prach-ConfigurationSOffset is configured, the subframe number in Tables 6.3.3.2-2 to 6.3.3.2-3 and the slot number in Table 6.3.3.2-4 shall be replaced by  where  is the slot or subframe number,  is given by the higher-layer parameter prach-ConfigurationSOffset,  and  is the number of subframes in a frame in Tables 6.3.3.2-2 to 6.3.3.2-3 and the number of slots in a frame in Table 6.3.3.2-4
<Unchanged text is omitted>




2.2	Correction on [2, 38.213, Section 14]
The new RACH configurations are applicable when the higher layer parameters prach-ConfigurationFrameOffset, prach-ConfigurationPeriodScaling, or prach-ConfigurationSOffset are configured. More importantly, scaling applies when higher layer parameter prach-ConfigurationPeriodScaling  is configured, and this parameter is not essential for IAB operation. However, this aspect is not covered in 38.213. We mark this issue in yellow.

The IAB-node MT determines an association period for mapping SS/PBCH blocks to PRACH occasions based on a PRACH configuration period as described in Subclause 8.1 and according to Table 14.1 instead of Table 8.1-1. 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. A PRACH occasion in a PRACH slot is valid according to the conditions in Subclause 8.1.
Table 14.1: Mapping between PRACH configuration period and SS/PBCH block to PRACH occasion association period for an IAB-node MT
	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}



During CR review email discussion, Editor commented that RAN1 to clarify whether PRACH configuration period according to Table 8.1-1 is also allowed (e.g. if prach-ConfigurationPeriodScaling is optionally provided), there was an agreement (mentioned before) mentioning that this feature is optional and something additional to the functionality of Rel-15.






Proposal 2: Adopt the following text proposal to correct the RACH configuration in 38.213:
	TP to TS 38.213, Sec. 14:
<Unchanged text is omitted>
If the higher layer parameter prach-ConfigurationPeriodScaling is configured, the IAB-node MT determines an association period for mapping SS/PBCH blocks to PRACH occasions based on a PRACH configuration period as described in Subclause 8.1 and according to Table 14.1 instead of Table 8.1-1. 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. A PRACH occasion in a PRACH slot is valid according to the conditions in Subclause 8.1.
Table 14.1: Mapping between PRACH configuration period and SS/PBCH block to PRACH occasion association period for an IAB-node MT
	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}


<Unchanged text is omitted>



3	Conclusions
In this contribution, we provide corrections on the IAB CR on 38.211 and 38.213, and our proposals are as follows, 
 Proposal 1: Adopt the following text proposal to correct the RACH configuration in 38.211:
	TP to TS 38.211, Sec. 6.3.3.2:
<Unchanged text is omitted>
For the IAB-MT part of an IAB node, the following applies to Tables 6.3.3.2-2 to 6.3.3.2-4 if all the higher layer parameters prach-ConfigurationFrameOffset, prach-ConfigurationPeriodScaling, and or prach-ConfigurationSOffset are configured:
-	if the higher layer parameter prach-ConfigurationPeriocScaling is configured used in  of Tables 6.3.3.2-2 to 6.3.3.2-4 shall be replaced by  where  where  is given by the higher-layer parameter prach-ConfigurationPeriodScaling;
· if the higher layer parameter prach-ConfigurationFrameOffset is configured,  used in  in of Tables 6.3.3.2-2 to 6.3.3.2-4 shall be replaced by ,  where  is given by the higher-layer parameter prach-ConfigurationFrameOffset, and  where  is given by the higher-layer parameter prach-ConfigurationPeriodScaling;
-	if the higher layer parameter prach-ConfigurationSOffset is configured, the subframe number in Tables 6.3.3.2-2 to 6.3.3.2-3 and the slot number in Table 6.3.3.2-4 shall be replaced by  where  is the slot or subframe number,  is given by the higher-layer parameter prach-ConfigurationSOffset,  and  is the number of subframes in a frame in Tables 6.3.3.2-2 to 6.3.3.2-3 and the number of slots in a frame in Table 6.3.3.2-4
<Unchanged text is omitted>



Proposal 2: Adopt the following text proposal to correct the RACH configuration in 38.213:
	TP to TS 38.213, Sec. 14:
<Unchanged text is omitted>
If the higher layer parameter prach-ConfigurationPeriodScaling is configured, the IAB-node MT determines an association period for mapping SS/PBCH blocks to PRACH occasions based on a PRACH configuration period as described in Subclause 8.1 and according to Table 14.1 instead of Table 8.1-1. 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. A PRACH occasion in a PRACH slot is valid according to the conditions in Subclause 8.1.
Table 14.1: Mapping between PRACH configuration period and SS/PBCH block to PRACH occasion association period for an IAB-node MT
	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}
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