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Introduction
This contribution provides the updated summary for agenda item 7.2.3.2 on the subject of extensions of RACH occasions and periodicities for backhaul RACH resources and the conclusion of the corresponding email discussion as per the following guidance from the chair:
[100e-NR-IAB-RACH-01] Email discussion/approval on the issues as summarized in R1-2001135 by 2/27; if there is a spec impact, followed by endorsing the corresponding TP by 3/2 – Luca (Qualcomm)
The email discussion was based on the preparation phase, whose summary is reflected in R1-2001183.
Issues for discussion
There are two contributions [1][2] on this agenda item and they both address inconsistencies between RAN1 agreements and specifications 38.211 and/or 38.213. There is a total of 4 issues for discussion.
Original proposals from companies are included in the Appendix section for reference.


Issue 1: inconsistency between current specifications and RAN1 agreements on whether all scaling parameters for the new backhaul specific RACH configuration need to provide
Both [1] and [2] point out that 38.211 implies that if a backhaul specific RACH configuration is provided, then all scaling parameters prach-ConfigurationPeriodScaling , prach-ConfigurationFrameOffset, and prach-ConfigurationSOffset need to be provided. 
On the other hand, it is pointed out that the RAN1 agreements did not imply such dependency amongst these parameters, which indeed can be used independently from each other.
Both [1] and [2] propose an update to section 6.3.3.2 of 38.211 to align the specification to the RAN1 agreements.
It is recommended to go with the following proposal outlined in [1] as it clearly covers all cases:
Proposal 1:
Adopt the following TP for section 6.3.3.2 of 38.211:
	<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>



Discussion on Proposal 1:
	Company
	Support Proposal 1? [Yes/No]
	Comments

	Qualcomm
	Yes
	None.

	ZTE, Sanechips
	Yes in principle
	We think the formula “” in the TP needs some revision. One issue is that it has the same notation on both sides of equation; the 2nd issue is that no mechanism is set to prevent  from being larger than . Anyhow we have the RAN1 96bis agreement for this. So our suggestion here is: 	Comment by WF: 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.
 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

	LGE
	Yes with some modification 
	We have similar view with ZTE that modular operation is needed to prevent the case where  exceeds the value range of . Other part can be remained same as in the current specification. So our suggestion is
if the higher layer parameter prach-ConfigurationFrameOffset is configured,  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

	DOCOMO
	Yes
	We also support the ZTE comment of reflecting the RAN1 agreemnt of (nSFN mod x_iab) = ((y + Δy) mod x_iab) as in the current TS.

	Huawei
	Yes with some revisions.
	If we strictly follow the agreement, the scaling factor has to be provided together with the other two offset parameters but we are also fine that the each of the paramtere can be independently configured. There is no essential functional difference.
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.
We support the proposal from ZTE that the modulus operation should not be removed. 

	Nokia
	Yes
	On the points raised by ZTE,
“ One issue is that it has the same notation on both sides of equation” 
It is ok to redefine the parameter by , as it is taking about the change of the variable in a Table. No technical issue on that. 
“the 2nd issue is that no mechanism is set to prevent  from being larger than . Anyhow we have the RAN1 96bis agreement for this”
Here, both prach-ConfigurationPeriocScaling and prach-ConfigurationFrameOffset are configured. With the changes proposed under separate bullet, the overall impact is the same. I do not see any difference. 
I think the point is that can also make independent combinations and not required to have binding of parameters . In some cases, we do not need to scale x, and only require a y-offset, it is not required then to configure scaling parameter is 1. 


	Intel
	Yes, with some modification
	Basically, we agree with ZTE or LG. 
However, as those three parameters for IAB RACH can be provided independently,  may not be defined if prach-ConfigurationPeriocScaling is not configured. 
Hence, we propose to add a definition of  even if prach-ConfigurationPeriocScaling is not configured, to facilitate the description for prach-ConfigurationFrameOffset. 
· 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-ConfigurationPeriocScaling is not configured

· if the higher layer parameter prach-ConfigurationFrameOffset is configured,  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.


	Ericsson
	Probably yes
	We want to await a more stable proposal before we commit fully.



Based on the discussion above it is deemed that the main revision to Proposal 1 to be addressed is to ensure that y + Δy does not exceed the periodicity. Moreover, although not technically required from an equation point of view, for consistency with the use of xIAB, we could also use yIAB in yIAB = (y + Δy) mod x.

The proposed updated TP is reflected in the following, where the changes w.r.t. Proposal 1 are highlighted in cyan background:

Updated proposal 1:

Adopt the following TP for section 6.3.3.2 of 38.211:
	<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>





After additional email discussion the TP has been refined and the resulting TP for the agreement is as follows:
Agreement 1:

Adopt the following TP for section 6.3.3.2 of 38.211:
	<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 Δy  is given by the higher-layer parameter prach-ConfigurationFrameOffset, and  where  is given by the higher-layer parameter prach-ConfigurationPeriodScaling and x is the value used in  ;
-	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>







Issue 2: inconsistency between current specifications and RAN1 agreements on association period for mapping SS/PBCH blocks to PRACH occasions
[1] points out that 38.213 indicates that the IAB-node MT determines unconditionally based on Table 14.1 the association period for mapping SS/PBCH blocks to PRACH occasions and that the maximum association pattern period is set to 640 ms, whereas Table 14.1 and the maximum association period of 640 ms need to be used only when prach-ConfigurationPeriodScaling is provided.  
[1] proposes an update to section 14 in 38.213 to make the use of Table 14.1 conditional on the configuration of prach-ConfigurationPeriodScaling.
The issue to discuss is whether the maximum association pattern period is 640 ms for IAB irrespective of whether prach-ConfigurationPeriodScaling is provided. If yes, then the current specification is OK as Table 14.1 for the association period can be used in all cases for the IAB-MT, being a superset of Table 8.1-1. If not, then the text proposal from [1] can be used, at least to condition the extension of the maximum association period to 640 ms. 
Discussion on Issue 2:
	Company
	Which max association pattern period to use in absence of prach-ConfigurationPeriodScaling? [160 /640] ms
	Comments

	Qualcomm
	640
	While we have a slight preference for 640 ms, we don’t have a strong view and we are OK with either choice.

	ZTE, Sane chips
	640
	 We also slightly prefer to use 640, because our understanding is that any one of two choices is only applicable to Table 14.1 and choice of 640 requires no new change to current spec.  

	LGE
	640
	Slightly prefer to use 640. 

	DOCOMO
	640
	None.

	Huawei
	640
	None

	Nokia
	160 ms
	We suggest using Rel-15 UE behaviour whenever UE specific RACH configuration is used. This aligns with the options given in the previous TP. 

	Intel
	640
	None.

	Ericsson
	640
	We agree with Tentative Conclusion 2 below.



Based on the discussion above the majority of the companies have a slight preference for 640 ms. Hence it is recommended to conclude on 640 ms which is consistent with the current specifications and hence does not require a change.
Conclusion 2:
[bookmark: _Hlk33604987]The maximum association pattern period for the IAB-node MT remains 640 ms unconditionally as per the current 38.213 specifications.


Issue 3: clarification in specifications about the maximum periodicity for the new RACH configurations
[2] points out that while RAN1 has agreed that the maximum periodicity for the newly introduced backhaul specific RACH configurations is 640 ms, the period scaling operation in section of 6.3.3.2 does not reflect this bound.
[2] proposes an update to section 6.3.3.2 to reflect such bound.
In further email discussion it was pointed out that the portion of the proposal in [2] about stating the range for δ is not necessary because defined in 38.331.
Proposal 3:
Adopt the following TP for section 6.3.3.2 of 38.211:
	<Unchanged text is omitted>
…  where  is given by the higher-layer parameter prach-ConfigurationPeriodScaling; the IAB-node MT does not expect  larger than 64.
<Unchanged text is omitted>



Discussion on Proposal 3:
	Company
	Support Proposal 3? [Yes/No]
	Comments

	Qualcomm
	Yes
	None.

	ZTE, Sanechips
	Yes
	None.

	LGE
	Yes
	None.

	DOCOMO
	Yes
	None.

	Huawei
	Yes
	None.

	Nokia
	Yes
	None

	Intel
	Yes
	None.

	Ericsson
	Yes
	None.



Based on the discussion above all participating companies agree on Proposal 3, so it is turned into an agreement: 
Agreement 3:
Adopt the following TP for section 6.3.3.2 of 38.211:
	<Unchanged text is omitted>
…  where  is given by the higher-layer parameter prach-ConfigurationPeriodScaling; the IAB-node MT does not expect  larger than 64.
<Unchanged text is omitted>





Issue 4: correction in description of determination of RACH occasions in section 14 of  38.213
[2] points out that the current text in 38.213 for the determination of RACH occasions should include “slots” in addition to “subframes” for FR2.
[2] proposes an update to the relevant paragraph in section 14 of 38.213.
It is also observed that the more appropriate reference should be section 6 in 38.211.
Proposal 4:
Adopt the following TP for section 14 of 38.213:
	<Unchanged text is omitted>
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] [6, TS 38.211].
<Unchanged text is omitted>



Discussion on Proposal 4:
	Company
	Support Proposal 4? [Yes/No]
	Comments

	Qualcomm
	Yes
	On further analysis the paragraph in question may not be strictly needed since there is no IAB specific behaviour involved and the prior clause in section 14 would cover it:  “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.”.
So, alternatively, we would also support the option to remove the above paragraph from section 14 of 38.213.

	ZTE, Sanechips
	Yes 
	Because section 6 of 38.211 contains content for both PRACH for normal UE and PRACH for IAB-MT, “as described in [6,TS 38.211]” in this TP refers to 38.211 context “as an IAB MT”. This has nothing to do with “38.211 context as a UE”. So we prefer to not removing the paragraph. 

	LGE
	Yes
	None.

	DOCOMO
	Yes
	None.

	Huawei
	Yes
	We prefer to keep it and 4 in [4, TS 38.211] is the numbering of the reference for TS 38.211 in TS38.213 hence there is no need to change it. Proposed TP below
<Unchanged text is omitted>
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 text is omitted>

	Nokia
	Yes
	None

	Intel
	Yes
	None

	Ericsson
	Yes
	None



Based on the discussion above all participating companies agree on Proposal 4, modified to keep the original reference which was indeed correct as it pointed to the whole TS 38.211, so it is turned into an agreement:
Agreement 4:
Adopt the following TP for section 14 of 38.213:
	<Unchanged text is omitted>
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 text is omitted>




Conclusion
Email discussion during RAN1#100-e on agenda item 7.2.3.2 identified the following TPs to 38.211 and 38.213 for maintenance of Rel-16 IAB:

Issue: inconsistency between current specifications and RAN1 agreements on whether all scaling parameters for the new backhaul specific RACH configuration need to provide
Agreement: Adopt the following TP for section 6.3.3.2 of 38.211:
<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;
1. 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 Δy  is given by the higher-layer parameter prach-ConfigurationFrameOffset, and  where  is given by the higher-layer parameter prach-ConfigurationPeriodScaling and x is the value used in  ;
-      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>


Issue: inconsistency between current specifications and RAN1 agreements on association period for mapping SS/PBCH blocks to PRACH occasions
Conclusion: The maximum association pattern period for the IAB-node MT remains 640 ms unconditionally as per the current 38.213 specifications.


Issue: clarification in specifications about the maximum periodicity for the new RACH configurations
Agreement: Adopt the following TP for section 6.3.3.2 of 38.211:
<Unchanged text is omitted>
…  where  is given by the higher-layer parameter prach-ConfigurationPeriodScaling; the IAB-node MT does not expect  larger than 64.
<Unchanged text is omitted>





Issue: correction in description of determination of RACH occasions in section 14 of  38.213
Agreement: Adopt the following TP for section 14 of 38.213:
<Unchanged text is omitted>
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 text is omitted>
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Appendix
Proposals related to issue 1:
	R1-2000796
	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>

	R1-2001037
	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 ------------------------------------------



Proposals related to issue 2:
	R1-2000796
	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>



Proposals related to issue 3:
	R1-2001037
	----------------------------------------------- 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 ------------------------------------------






Proposals related to issue 4:
	R1-2001037
	----------------------------------------------- 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 ------------------------------------------




