3GPP TSG-RAN WG4 Meeting #92bis                                         R4-19XXXXX
Chongqing,PRC, 26th – 30th May, 2019
Agenda Item:   8.5.1		
Source:        Samsung
Title:           System parameter for IAB node
Document for:  Approval
Introduction
In the email discussion after RAN4#92 the TS skeleton is agreed for as TS38.174_V0.0.1 in [1]. Besides that RAN4 agreed to incorporate the general aspect in technical report during August meeting. This contribution discusses on the system parameter for IAB node which will be defined in Clause 5 of IAB TS and TR. It also contains TP for both TR and TS in the clause 3 and clause 4. 
Discussion
First of all, as acknowledged understanding IAB DU should be transparent to UE adhered to that DU. Hence from IAB DU perspective, there is no different in system parameters compared with normal gNB. However, analysis on IAB MT aspect for system parameters should be imperative. In the NR discussion, there are several items are hot topics in system parameter, such as operating band, Channel bandwidth, and channel arrangement. They will be checked one by one in following part for IAB. At the same time, whether separated configuration for IAB-DU and IAB-MT is discussed.
 
Operating band 
For operating band, since there is already agreement in early stage discussion. That conclusion should be captured in both TS and TR as text proposed in clause 3 and clause 4 respectively. That would be applied for both IAB DU and IAB MT. Hence no sub-clause is needed. According to previous agreement, the criteria and background consideration will be captured in TR as proposal in draft TP in clause 4 without repeating the requirement itself.  And For TS aspect the frequency range can be referred to NR BS specification. And operating band should be introduced in explicitly as below since current operating band supported by IAB is just subset of operating bands defined in NR BS or UE specification. 
NR IAB is designed to operate in the operating bands defined in table 1 and 2.
Table 1: NR IAB operating bands in FR1
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex Mode

	n41
	2469 MHz – 2690 MHz
	2469 MHz – 2690 MHz
	TDD

	n79
	4800 MHz – 5000 MHz
	4800 MHz – 5000 MHz
	TDD



Table 2: NR IAB operating bands in FR2
	NR operating band
	Uplink (UL) and Downlink (DL) operating band
BS transmit/receive
UE transmit/receive
FUL,low   –  FUL,high
FDL,low   –  FDL,high
	Duplex Mode

	n257
	26500 MHz – 29500 MHz
	TDD

	n258
	24250 MHz – 27500 MHz
	TDD

	n260
	37000 MHz – 40000 MHz
	TDD

	n261
	27500 MHz – 28350 MHz
	TDD



Channel bandwidth 
Under sub-clause of channel bandwidth there are sub-items on channel bandwidth, spectrum utilization, which contains transmission RB allocation and guard band, RB alignment and Channel bandwidth per operating band.
For BS the supporting on channel bandwidth is declared basis in the scope of channel bandwidth in operating band. In UE side, all mandatory bandwidth shall be supported for supported operating band. And the optional channel bandwidth can be indicated in UE capability. For IAB node, the IAB DU would fully follow the BS behavior and specification. However, for IAB MT, there are two alternative ways as below: 
· Alternative 1: IAB MT fully follows the UE behavior and specification
· Alternative 2: IAB MT will declare the supporting maximum channel bandwidth in Rel-16 
It should be noted that in reply LS to RAN2 in R4-1910522 “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.” Hence for alternative 2, if IAB MT declares the maximum channel bandwidth, the corresponding narrower channel bandwidth in mandatory list should be supported by default. Obviously alternative 2 would allow more flexibility for IAB implementation for Rel-16 production. However, if we take a look at Rel-17 IAB scope which includes in mobile IAB, alternative 2 may result in forward compatibility issue. Hence alternative 1 is recommended for IAB MT.  
Regarding Spectrum utilization since the requirement in BS and UE specification is identical. It is suggested that IAB specification will refer to BS specification on Transmission bandwidth configuration and minimum guard band requirements for editorial simplicity. 
For RB alignment and channel BW per operating band, since the request on BS and UE are different. It is proposed to refer to BS and UE specifications respective for IAB DU and IAB MT. 

Channel arrangement
Since the channel arrangement in TS38.104 is the full set configuration of specification of TS38.101-1 and TS38.101-2 for both FR1 and FR2 on channel spacing, channel raster and sync raster. Hence it would be sufficient to refer to BS specification for this aspect. 
Draft TP for IAB TS 38.174 
<Start of the TP>
1. [bookmark: _Toc13080115][bookmark: _Toc18916145]References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2] 	3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone".
[3]	3GPP TS 38.101-2: "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone"
[4]	3GPP TS 38.101-3: "NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios "
[5] 	3GPP TS 38.104: “NR; Base Station (BS) radio transmission and reception”
<Unchanged clause skipped>

[bookmark: _Toc13080134][bookmark: _Toc18916159]5.1	General
The channel arrangements presented in this clause are based on the operating bands and IAB channel bandwidths defined in the present release of specifications.
NOTE:	Other operating bands and IAB channel bandwidths may be considered in future releases.
Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges (FR). The frequency ranges in which IAB can operate according to the present version of the specification are identified as described in table 5.1-1 in [5].Detailed structure of the subclause is TBD.
[bookmark: _Toc13080135][bookmark: _Toc18916160]5.2	Operating bands
NR IAB is designed to operate in the operating bands defined in table 5.2-1 and 5.2-2.
Table 5.2-1 NR IAB operating bands in FR1
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex Mode

	n41
	2469 MHz – 2690 MHz
	2469 MHz – 2690 MHz
	TDD

	n79
	4800 MHz – 5000 MHz
	4800 MHz – 5000 MHz
	TDD



Table 5.2-2: NR IAB operating bands in FR2
	NR operating band
	Uplink (UL) and Downlink (DL) operating band
BS transmit/receive
UE transmit/receive
FUL,low   –  FUL,high
FDL,low   –  FDL,high
	Duplex Mode

	n257
	26500 MHz – 29500 MHz
	TDD

	n258
	24250 MHz – 27500 MHz
	TDD

	n260
	37000 MHz – 40000 MHz
	TDD

	n261
	27500 MHz – 28350 MHz
	TDD


Detailed structure of the subclause is TBD.

[bookmark: _Toc13080136][bookmark: _Toc18916161]5.3	Channel bandwidth
Detailed structure of the subclause is TBD.
[bookmark: _Toc5279548]5.3.1	General
[bookmark: _GoBack]The requirement specified in 5.3.1 of TS38.104 [5] applies for [IAB-DU]. And the requirement specified in 5.3.1 of TS38.101-1[2] applies for [IAB-MT]. 
5.3.2	Transmission bandwidth configuration
The requirement specified in 5.3.2 of TS38.104 [5] applies for IAB.
5.3.3	Minimum guardband and transmission bandwidth configuration
The requirement specified in 5.3.3 of TS38.104 [5] applies for IAB.
5.3.4	RB alignment
The requirement specified in 5.3.4 of TS38.104 [5] applies for [IAB-DU]. And the requirement specified in 5.3.4 of TS38.101-1[2] applies for [IAB-MT].
5.3.5	IAB channel bandwidth per operating band
The requirement specified in 5.3.5 of TS38.104 [5] applies for [IAB-DU] for the operating band supported by IAB. And the requirement specified in 5.3.5 of TS38.101-1[2] and TS38.101-2[3] applies for [IAB-MT] for FR1 and FR2 respectively for the operating band supported by IAB.

[bookmark: _Toc13080145][bookmark: _Toc18916162]5.4	Channel arrangement
Detailed structure of the subclause is TBD.
The requirement specified in 5. 4 of TS38.104 [5] apply for IAB. 
<End of the TP>
1. Draft TP for IAB TR 38.XXX
<Start of the TP>
[bookmark: _Toc5279545]5.1	General
For the Frequency range definition, the existing range defined in NR BS and UE specification should be applied for IAB as well. Even though there is further update on frequency range, such as introduction of new frequency range(s) and/or extension of existing frequency range, IAB specification should be updated accordingly. From the point of minimizing the maintenance effort, it is agreed to refer to FR defined in NR BS specification for IAB specification to avoid double effort. 
X.1 Operating Bands for IAB node
IAB is attractive solution in MMW frequency range for flexible and dense deployment. Hence it is agreed to support all FR2 operating bands introduced in Rel-15. For new FR2 bands introduced in future, it is not precluded to be included in IAB specification depending on consensus. 
Regarding operating bands in FR1, according to marketing request two bands are included for IAB support as well in table below.  

Table x.1-1 NR IAB operating bands in FR1
	NR operating band
	Uplink (UL) operating band
BS receive / UE transmit
FUL,low   –  FUL,high
	Downlink (DL) operating band
BS transmit / UE receive
FDL,low   –  FDL,high
	Duplex Mode

	n41
	2469 MHz – 2690 MHz
	2469 MHz – 2690 MHz
	TDD

	n79
	4800 MHz – 5000 MHz
	4800 MHz – 5000 MHz
	TDD




X.2 Channel bandwidth
Under sub-clause of channel bandwidth there are sub-items on channel bandwidth, spectrum utilization, which contains transmission RB allocation and guard band, RB alignment and Channel bandwidth per operating band.
For BS the supporting on channel bandwidth is declared basis in the scope of channel bandwidth in operating band. In UE side, all mandatory bandwidth shall be supported for supported operating band. And the optional channel bandwidth can be indicated in UE capability. For IAB node, the IAB DU would fully follow the BS behavior and specification. IAB MT also is suggested to reuse UE specification to avoid forward compatibility issue.
Regarding Spectrum utilization since the requirement in BS and UE specification is identical. It is suggested that IAB specification will refer to BS specification on Transmission bandwidth configuration and minimum guard band requirements for editorial simplicity. 
For RB alignment and channel BW per operating band, since the request on BS and UE are different. It is proposed to refer to BS and UE specifications respective for IAB DU and IAB MT.

X.3 Channel arrangement
Since the channel arrangement in TS38.104 is the full set configuration of specification of TS38.101-1 and TS38.101-2 for both FR1 and FR2 on channel spacing, channel raster and sync raster. Hence it would be sufficient to refer to BS specification for this aspect. 


<End of the TP>
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