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1 Introduction
In RAN4#92bis meeting the IAB system parameters were discussed resulting in a WF [1] listing a number of open issues.
This paper discusses our views on each of the open issues.
2 Discussion
The WF identifies open issues with the system parameters in sub-clause 5.
One of the main editing questions is if the NR BS and URE specifications should be referenced or if the information should be copied into the spec.
Referencing obviously keeps the document small and avoids having to do CR’s for the IAB specification if the BS and MS specification are updated (for example with new CBW). However this is only the case if non-specific referencing can be used. If specific (i.e. highlighting a sub-clause or a table) referencing is used then the reference mist be versioned, hence any CR’s to the BS specification would require an update in the reference version number in the IAB specification. This method was used in the AAS specification by necessity (as 4 separate non-AAS specification were being referenced), however maintenance has proved to be not straight forward. In some cases the specific referencing rule has been ignored, however we should not start drafting of the new IAB spec assuming we will not follow the drafting rules.
If possible referencing should be done without specifying a specific sub-clause, n that way the problems are avoided.
Another issue with referencing is the format of the referenced text. For example in TS 38.104:
[bookmark: _Toc21127426]5.3	BS channel bandwidth
[bookmark: _Toc21127427]5.3.1	General
The BS channel bandwidth supports a single NR RF carrier in the uplink or downlink at the Base Station. Different UE channel bandwidths may be supported within the same spectrum for transmitting to and receiving from UEs connected to the BS. The placement of the UE channel bandwidth is flexible but can only be completely within the BS channel bandwidth. The BS shall be able to transmit to and/or receive from one or more UE bandwidth parts that are smaller than or equal to the number of carrier resource blocks on the RF carrier, in any part of the carrier resource blocks.
In the text above there are a number of defined terms such as “BS channel BW” and also direct reference to the BS.
The IAB specification refers to an IAB-DU and an IAB-MT not a BS, so if the referenced section has requirements applied to a BS it is not clear they are relevant.
Defined terms such as “BS channel BW” are ok as long as the definition does not explicitly refer to a BS:
BS channel bandwidth: RF bandwidth supporting a single NR RF carrier with the transmission bandwidth configured in the uplink or downlink
NOTE 1:	The BS channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.
NOTE 2:	It is possible for the BS to transmit to and/or receive from one or more UE bandwidth parts that are smaller than or equal to the BS transmission bandwidth configuration, in any part of the BS transmission bandwidth configuration.
In this case the definition is generic so would be suitable for IAB node, but note 2 is BS specific.
Each reference can be investigated separately to see if it is acceptable either due to specific referencing or explicitly defining a BS. But in many cases it may be easier to copy the text/tables.

2.1 FR, SU and channel arrangement
2.1.1 FR
The Frequency ranges are defined in the general sub-clause of clause 5. The text does not refer to the BS specifically but does use the defined term BS channel BW which does refer to the BS specifically (in the note).
As there is no confusion as to what the frequency ranges are and they are only defined in one location, if the BS channel BW definition is solved the frequency ranges could be referenced with a general reference. However its also the case that the text and table are quite brief so referencing would not save much document space.
2.1.2 SU
The spectrum utilization is not specified directly but as part of the transmission BW configuration and the guard band and transmission BW configuration. In the WF it is agreed that 
· Spectrum utilization, including transmission RB allocation in table 5.3.2.-1 for FR1 and table 5.3.2-2 for FR2,  and minimum guard band in table 5.3.3-1 for FR1 and in table 5.3.3-2 for FR2.
These are quite specific references and it is unclear if the other requirements in sub-clause 5.3 are valid (5.3.4 RB alignment and 5.3.5 BS channel BW per operating band are covered as separate issues in the WF) . Hence it would difficulty to reference these requirements without specific referencing.
In addition there are a few references to BS specifically in the text and to the defined term BS channel BW.
In this case the best solution is to copy the requirements needed into the IAB specification.
2.1.3 Channel arrangement
The channel arrangement has been agreed n the WF as:
· Channel arrangement, i.e. channel spacing, channel raster and sync raster defined in sub-clause 5.4
This sub-clause covers channel spacing, channel raster and synchronisation raster.
As the whole sub-clause applies it could be possible to use a non-specific reference to the channel arrangements in TS 38.104 (for example). However there remain some bits of text which are BS specific.
Once again the defined term BS channel BW is used in many places (and would require some work on the notes I the definition). There are also at least one place where the BS is specifically mentioned.
[bookmark: _Toc21127441]5.4.2.2	Channel raster to resource element mapping
[bookmark: _Hlk514075049]The mapping between the RF reference frequency on the channel raster and the corresponding resource element is given in table 5.4.2.2-1 and can be used to identify the RF channel position. The mapping depends on the total number of RBs that are allocated in the channel and applies to both UL and DL. The mapping must apply to at least one numerology supported by the BS.
Also the tables in this part of the spec cover all of the operating bands, whereas the IAB node is only being specified for a sub-set of these (at least initially), so it might be confusing as to what bands are specified.

2.2 WF on RB alignment
The WF captures
· The RB alignment defined in TS38.101-1 and/or TS 38.101-2 shall be applied for IAB-MT
· The RB alignment defined in TS38.104 shall be applied for IAB-DU.
· Regarding how to implement above requirements in IAB specification there are two options:
Option 1: refer to TS38.104 for IAB-DU, and TS38.101-1 and/or TS 38.101-2 for IAB-DU and  for IAB-MT respectively
Option 2: include all corresponding the same definitions of TS38.104, and TS38.101-1 and/or 38.101-2 in IAB spec
This is a similar issue as discussed in the previous section.
For the IAB-Du the TS 38.104 test is as follows:
[bookmark: _Toc21127430]5.3.4	RB alignment
For each BS channel bandwidth and each numerology, BS transmission bandwidth configuration must fulfil the minimum guardband requirement specified in subclause 5.3.3.
[bookmark: _Hlk530774890]For each numerology, its common resource blocks are specified in subclause 4.4.4.3 in [9], and the starting point of its transmission bandwidth configuration on the common resource block grid for a given channel bandwidth is indicated by an offset to "Reference point A" in the unit of the numerology.
For each numerology, all UE transmission bandwidth configurations indicated to UEs served by the BS by higher layer parameter carrierBandwidth defined in TS 38.331 [11] shall fall within the BS transmission bandwidth configuration.
Once again the defined term BS channel BW is used and also BS transmission bandwidth configuration
BS transmission bandwidth configuration: set of resource blocks located within the BS channel bandwidth which may be used for transmitting or receiving by the BS
This definition specifically refers to the BS so is not suitable for IAB_DU
Also much of the information needed is further referenced to TS 38.211 (note this is a specific referenced by the reference document is not versioned!). This would result is a double reference. Th user of the IAB specification would have to go to 38.104 and then on to 38.211 to get the information needed. Whilst this is not aginast the drafting rules it makes the documents difficult to use.
AS this text is only 3 short paragraphs and considering the issues it is better to just copy the corrected text in the IAB specification.
For the IAB-MT the text from 38.101-1 is:
[bookmark: _Toc21344197]5.3.4	RB alignment
For each numerology, its common resource blocks are specified in Section 4.4.4.3 in TS 38.211 [6], and the starting point of its transmission bandwidth configuration on the common resource block grid for a given channel bandwidth is indicated by an offset to "Reference point A" in the unit of the numerology. The UE transmission bandwidth configuration is indicated by the higher layer parameter carrierBandwidth [7] and will fulfil the minimum UE guardband requirement specified in Section 5.3.3.
This again references 38.211 so the same consideration for double referencing exists. In addition the defined term “UE transmission bandwidth configuration” is UE specific.
UE transmission bandwidth configuration: set of resource blocks located within the UE channel bandwidth which may be used for transmitting or receiving by the UE
It also references section 5.3.3 in the UE spec which deals with UE guard band, which contradicts the agreement that the guard bands from 38.104 will be used.
Again the text is only 1 paragraphs so copying a suitably corrected version of the text in the IAB TS will not cause significant issues and solves all these problems.
2.3	WF on IAB channel bandwidth per operating band
The WF states
The channel bandwidth per operating band can be brought from TS38.104 for operating bands supported by IAB as table below
	NR band / SCS / IAB channel bandwidth

	NR Band
	SCS
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz
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	n41
	15
	　
	Yes
	Yes
	Yes
	　
	Yes
	Yes
	Yes
	　
	　
	　
	　
	　

	
	30
	　
	Yes
	Yes
	Yes
	　
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	
	60
	　
	Yes
	Yes
	Yes
	　
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
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	15
	　
	　
	　
	　
	　
	　
	Yes
	Yes
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	Yes
	Yes
	Yes
	　
	Yes
	　
	Yes

	
	60
	　
	　
	　
	　
	　
	　
	Yes
	Yes
	Yes
	　
	Yes
	　
	Yes



	NR band / SCS / IAB channel bandwidth

	NR Band
	SCS
kHz
	50 MHz
	100 MHz
	200
MHz
	400 MHz

	n257
	60
	Yes
	Yes
	Yes
	 

	
	120
	Yes
	Yes
	Yes
	Yes

	n258
	60
	Yes
	Yes
	Yes
	 

	
	120
	Yes
	Yes
	Yes
	Yes

	n260
	60
	Yes
	Yes
	Yes
	 

	
	120
	Yes
	Yes
	Yes
	Yes

	n261
	60
	Yes
	Yes
	Yes
	 

	
	120
	Yes
	Yes
	Yes
	Yes



· IAB-DU channel bandwidth shall be declared
· Options for IAB-MT channel bandwidth:
Alternative 1: IAB MT will support all mandatory bandwidth 
optional bandwidth depends on it capability
Alternative 2: IAB MT will declare the supported maximum channel bandwidth
All channel bandwidth smaller that the  maximum one would be supported by default to ensure the MT behavior in initial access  according to RAN4 agreement on “UE can access the cell if UE supports a channel bandwidth which is equal to or narrower than the channel bandwidth in SIB1 and is equal to or wider than the initial BWP-bandwidth.” in R4-1910522 
Alternative 3: IAB-MT will declare the supported channel bandwidths (same as BS approach)
This issue is different from the others in the WF as it is not to do with drafting but with how to specify a requirement.
In 38.104 sub-clause 5.3 (BS channel BW) it is not obvious that the above interpretation is explicitly stated. This is quite common in the specification’s, for example the operating bands list does not state that the BS should declare which one it uses and there is no implication that it should do all (this is clearly impossible). For the BS the declaration list include the BS channel BW so it is made explicit in the conformance specification that this is a declared parameter.
For the UE there is a more explicit list of UE channel BW’s that must be supported in sub-clause 5.3.5.

Unlike UE’s the IAB nodes are deployed by the operator, as such it makes sense that the channel BW’s are declares in the same way as the BS so that the operator can select suitable equipment to deploy that matches their BW allocation. As IAB will be used for back haul the channel BW selectin should not be restricted to a set of mandatory requirements as it is with the UE. Therefore we think alternative 3 is suitable. As channel BWs are declared this gives maximum flexibility to ensure the IAB nodes are matched
3.	Summary
The main focus of this paper is to answer the drafting questions about whether to reference or copy the appropriate text from 38.104 and 38.101. 
Both methods are possible although referencing may require some modification to 38.104 and 38.102 to ensure specific references to BS or UE are removed.
Due to the difficulty with specific referencing, double referencing and BS/UE specific requirement text we believe that copying out a suitable modified version of the text in each case will generate the best specification with the lowest maintenance overhead.
On the last issue about declaring or having a minimum set f channel BW’s for the IAB-MT we believe the same approach should be used for IAB-MT as IAB-DU and the channel BW’s should be declared.
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