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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK13]In RAN1#99, the core part of Rel-16 IAB WI was completed and the Rel-16 specification was endorsed in the RAN#86 [1][2]. In this contribution, some corrections on IAB PRACH occasions and periodicities for backhaul RACH resources are discussed. Corresponding TPs are proposed accordingly.
[bookmark: _Ref129681832]Corrections on RACH occasions and periodicities for backhaul RACH resources
Correction #1: parameters of IAB PRACH configurations
As captured in TS 38.211, the IAB-MT of an IAB node applies the PRACH configuration table if all the parameters are provided by higher layer signaling, as shown below:
	[bookmark: _Toc19796447][bookmark: _Toc26459673][bookmark: _Toc29230323]6.3.3.2	Mapping to physical resources
-------------------------------------------- skipped text part ------------------------------------------
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.


However, the following agreement was made in RAN1 #96: 
	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.


According to the agreement, there are two alternatives for the IAB-specific RACH configuration:
1) Both frame offset and slot/subframe number offset are provided
2) Either frame offset or slot/subframe number offset is provided
Note that it is not mandated to explicitly provide both frame offset and slot/subframe offset at the same time, which otherwise leads to extra overhead of configuration. Current specification implicitly requires that all parameters are provided which is not aligned with the agreement.
Proposal 1: Adopt TP1 on PRACH configurations specific to IAB to TS 38.211 6.3.3.2.
	Text proposal 1:
----------------------------------------------- Start of Text Proposal 1 -----------------------------------------------
< Unchanged parts are omitted >
6.3.3.2	Mapping to physical resources
-------------------------------------------- skipped text part ------------------------------------------
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.. 
If the IAB-MT is not provided prach-ConfigurationFrameOffset or prach-ConfigurationSOffset for a serving cell,  or  is set to 0.
< Unchanged parts are omitted >
----------------------------------------------- end of Text Proposal 1 -----------------------------------------------



Correction #2: scaled period of IAB PRACH
As captured in TS 38.211, the IAB node MT determines the PRACH configuration period as following:
	6.3.3.2	Mapping to physical resources
-------------------------------------------- skipped text part ------------------------------------------
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 following agreement is made in 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.


According to the agreement, the candidate values of the scaling factor are given, and constraint on the PRACH resource period after scaling is also provided. To avoid any confusions, the candidate values of  and constraint on  are suggested to be captured in TS 38.211.
Proposal 2: Adopt TP2 on IAB PRACH scaling factor to TS 38.211 6.3.3.2.
	Text proposal 2:
----------------------------------------------- Start of Text Proposal 2 -----------------------------------------------
< Unchanged parts are omitted >
6.3.3.2	Mapping to physical resources
-------------------------------------------- skipped text part ------------------------------------------
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, and the IAB node does not expect  larger than 64;
< Unchanged parts are omitted >
----------------------------------------------- end of Text Proposal 2 -----------------------------------------------


Correction #3: IAB node MT determines PRACH occasions
As captured in TS 38.213, an IAB node MT determines time domain resources containing PRACH occasions as following:
	[bookmark: _Toc29894873][bookmark: _Toc29899172][bookmark: _Toc29899590][bookmark: _Toc29917326]14	Integrated access-backhaul operation
Throughout this specification, unless otherwise noted, statements using the term "UE" in clauses 4 through 13 are equally applicable to the IAB-node MT of an IAB node. 
A procedure for an IAB-node MT to perform cell search, system information acquisition, or random access procedure is same as a corresponding one for a UE except for the following. 
For initial cell selection, an IAB-node MT may assume that half frames with SS/PBCH blocks occur with a periodicity of 16 frames.
For PRACH transmission, an IAB-node MT determines frames and subframes within the frames containing PRACH occasions as described in [4, TS 38.211].


In RAN1 #96, the following agreement was achieved: 
	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.


This is a typo in the current specification. For an IAB node MT operating in FR2, it should determine slots within the frames containing PRACH occasions.
Proposal 3: Adopt TP3 on the description of how IAB MT determine PRACH occasions to TS 38.213 14.
	Text proposal 3:
----------------------------------------------- Start of Text Proposal 3 -----------------------------------------------
< Unchanged parts are omitted >
14	Integrated access-backhaul operation
Throughout this specification, unless otherwise noted, statements using the term "UE" in clauses 4 through 13 are equally applicable to the IAB-node MT of an IAB node. 
A procedure for an IAB-node MT to perform cell search, system information acquisition, or random access procedure is same as a corresponding one for a UE except for the following. 
For initial cell selection, an IAB-node MT may assume that half frames with SS/PBCH blocks occur with a periodicity of 16 frames.
For PRACH transmission, an IAB-node MT determines frames and subframes/slots within the frames containing PRACH occasions as described in [4, TS 38.211].
< Unchanged parts are omitted >
----------------------------------------------- end of Text Proposal 3 -----------------------------------------------


Conclusion
Based on the discussions, we have the following proposals:
Proposal 1: Adopt TP1 on PRACH configurations specific to IAB to TS 38.211 6.3.3.2.
Proposal 2: Adopt TP2 on IAB PRACH scaling factor to TS 38.211 6.3.3.2.
Proposal 3: Adopt TP3 on the description of how IAB MT determine PRACH occasions to TS 38.213 14.
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