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1 Introduction
In last RAN3 meeting, NRB encoding issue was discussed, a summary of the possible options were included in [1], this paper tries to have some further discussion based on the summary, and some suggestions were proposed. 
2 Discussion
In last RAN3 meeting, a tentative way forward was reached [1], the main content is as follows:
ENUMERATED – discrete values based on RAN4 specification

Integer – full flexibility within RAN1 defined limits (e.g. 0..275)

CHOICE structure for improved extendibility

ENUMERATED associated with optional integer signalling offset to RAN4-defined discrete values (e.g. -2). 

      to be defined: allowed range of the offset

Currently, it seems that there were already inconsistences between F1/X2 and Xn, as pointed out in [2]. In F1/X2, it was an discrete enumerated type whose intention is to align with RAN4’s definition, while in current Xn it was an integrated type whose intention is to be flexible.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NR SCS
	M
	
	ENUMERATED (scs15, scs30, scs60, scs120, …)
	The values scs15, scs30, scs60 and scs120 corresponds to the sub carrier spacing in TS 38.104 [37].

	NR NRB
	M
	
	ENUMERATED (nrb11, nrb18, nrb24, nrb25, nrb31, nrb32, nrb38, nrb51, nrb52, nrb65, nrb66, nrb78, nrb79, nrb93, nrb106, nrb107, nrb121, nrb132, nrb133, nrb135, nrb160, nrb162, nrb189, nrb216, nrb217, nrb245, nrb264, nrb270, nrb273, ...)
	This IE is used to indicate the UL or DL transmission bandwidth expressed in units of resource blocks "NRB" (TS 38.104 [37]). The values nrb11, nrb18, etc. correspond to the number of resource blocks “NRB” 11, 18, etc.


	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NR Transmission Bandwidth
	M
	
	INTEGER (0.. 65535)
	This IE may need to be refined.


In [1], it was proposed to adopt an integer type in order to improve future flexibility, however, there are some other factors need to be considered which will give us another angle to look at this issue. 
Firstly, we need to understand why RA4 had defined discrete but not continuous values, it is theoretically correct that in RAN1 spec there is no restriction to continuous value, but in real network it is not feasible impossible to make spectrum allocation such flexible with every possible value.

Secondly, comparing to continuous integer values, the discrete allocation provide a limited number of values, e.g. 275 vs. 29 from above two tables, which would reduce testing cases and testing load significantly in RAN4.

Thirdly, in [2] 8K FFT was raised as an example for the purpose of further extending to 550 RBs, but we should also be honest that it would be very complicated for the chipset design to support 8K FFT, that’s why 4K FFT was finally decided.

Finally but not the last one, from operation and maintenance point of view, it should be safer to configure a discrete value than one from continuous range, since any value from continuous range is valid but may not be correct one to be configured. Taking above analysis into account, we could try to have the following observation which would lead to a conclusion that an enumerated type with discrete values should be preferred.
Observation: the following observations could be achieved:

1. it is not feasible to allocate spectrum such flexible with every possible value in real network

2. discrete allocation would reduce testing cases and testing load significantly

3. it would be very complicated for the chipset design to support 8K FFT

4. it should be safer to configure a discrete value than one from continuous range   
Based on the above observations, we would propose to follow what had been specified in LTE, i.e. to adopt an enumerated type with discrete value for NRB coding.
Proposal: To follow what had been specified in LTE, i.e. to adopt a type with discrete value for NRB coding

Corresponding TP to 38.423 is attached in section 5, in which enumerated type is used as an example.
3 Conclusion and Proposals
Based on the discussion, we have the following observations and proposals:

Observation: the following observations could be achieved:

1. it is not feasible to allocate spectrum such flexible with every possible value in real network

2. discrete allocation would reduce testing cases and testing load significantly

3. it would be very complicated for the chipset design to support 8K FFT

4. it should be safer to configure a discrete value than one from continuous range   

Proposal 1
To follow what had been specified in LTE, i.e. to adopt a type with discrete value for NRB coding.
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5 TP to 38.423

--------------------------------------------------Change Start---------------------------------------------
9.2.2.20
NR Transmission Bandwidth

The NR Transmission Bandwidth IE is used to indicate either the UL or the DL transmission bandwidth.
	
	
	
	
	

	
	
	
	
	


	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	NR SCS
	M
	
	ENUMERATED (scs15, scs30, scs60, scs120, …)
	The values scs15, scs30, scs60 and scs120 corresponds to the sub carrier spacing in TS 38.104 [17].

	NRB
	M
	
	ENUMERATED (nrb11, nrb18, nrb24, nrb25, nrb31, nrb32, nrb38, nrb51, nrb52, nrb65, nrb66, nrb78, nrb79, nrb93, nrb106, nrb107, nrb121, nrb132, nrb133, nrb135, nrb160, nrb162, nrb189, nrb216, nrb217, nrb245, nrb264, nrb270, nrb273, ...)
	This IE is used to indicate the UL or DL transmission bandwidth expressed in units of resource blocks "NRB" (TS 38.104 [17]). The values nrb11, nrb18, etc. correspond to the number of resource blocks “NRB” 11, 18, etc.


-- N

NeighbourInformation-E-UTRA ::= SEQUENCE (SIZE(1..maxnoofNeighbours)) OF NeighbourInformation-E-UTRA-Item

NeighbourInformation-E-UTRA-Item ::= SEQUENCE {


e-utra-PCI


E-UTRAPCI,


e-utra-cgi


E-UTRA-CGI,


earfcn



E-UTRAARFCN,


tac




TAC,

ranac



RANAC

















OPTIONAL,

iE-Extensions

ProtocolExtensionContainer { {NeighbourInformation-E-UTRA-Item-ExtIEs} } 
OPTIONAL,


...

}

NeighbourInformation-E-UTRA-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::={


...

}

NeighbourInformation-NR ::= SEQUENCE (SIZE(1..maxnoofNeighbours)) OF NeighbourInformation-NR-Item

NeighbourInformation-NR-Item ::= SEQUENCE {


nr-PCI



NRPCI,


nr-cgi



NR-CGI,


nrARFCN



NRARFCN,


tac




TAC,

ranac



RANAC
















OPTIONAL,

nr-mode-info

NeighbourInformation-NR-ModeInfo,


iE-Extensions

ProtocolExtensionContainer { {NeighbourInformation-NR-Item-ExtIEs} } 
OPTIONAL,


...

}

NeighbourInformation-NR-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::={


...

}

NeighbourInformation-NR-ModeInfo ::= CHOICE {


fdd-info



NeighbourInformation-NR-ModeFDDInfo,


tdd-info



NeighbourInformation-NR-ModeTDDInfo,


choice-extension

ProtocolIE-Single-Container { {NeighbourInformation-NR-ModeInfo-ExtIEs} }
}

NeighbourInformation-NR-ModeInfo-ExtIEs XNAP-PROTOCOL-IES ::= {


...

}

NeighbourInformation-NR-ModeFDDInfo ::= SEQUENCE {


ul-NR-FreqInfo

NRFrequencyInfo,

dl-NR-FequInfo

NRFrequencyInfo,

ie-Extensions

ProtocolExtensionContainer { {NeighbourInformation-NR-ModeFDDInfo-ExtIEs} } OPTIONAL,


...

}

NeighbourInformation-NR-ModeFDDInfo-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

NeighbourInformation-NR-ModeTDDInfo ::= SEQUENCE {


nr-FreqInfo


NRFrequencyInfo,

ie-Extensions

ProtocolExtensionContainer { {NeighbourInformation-NR-ModeTDDInfo-ExtIEs} } OPTIONAL,


...

}

NeighbourInformation-NR-ModeTDDInfo-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

NG-RAN-Cell-Identity ::= CHOICE {


nr





NR-Cell-Identity,


e-utra




E-UTRA-Cell-Identity,


choice-extension

ProtocolIE-Single-Container { {NG-RAN-Cell-Identity-ExtIEs} }
}

NG-RAN-Cell-Identity-ExtIEs XNAP-PROTOCOL-IES ::= {


...

}

NG-RAN-CellPCI ::= CHOICE {


nr




NRPCI,


e-utra



E-UTRAPCI,


choice-extension
ProtocolIE-Single-Container { {NG-RAN-CellPCI-ExtIEs} }

}

NG-RAN-CellPCI-ExtIEs XNAP-PROTOCOL-IES ::= {


...

}

NG-RANnodeUEXnAPID ::= INTEGER (0.. 4294967295)
NonDynamic5QIDescriptor ::= SEQUENCE {


fiveQI





INTEGER (0..255),


priorityLevelQoS


PriorityLevelQoS












OPTIONAL,


averagingWindow



AveragingWindow













OPTIONAL,


maximumDataBurstVolume

MaximumDataBurstVolume 











OPTIONAL,

iE-Extension



ProtocolExtensionContainer { {NonDynamic5QIDescriptor-ExtIEs } }
OPTIONAL,


...

}

NonDynamic5QIDescriptor-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

NRARFCN
::= INTEGER (0.. maxNRARFCN)

NR-Cell-Identity

::= BIT STRING (SIZE (36))

NG-RAN-Cell-Identity-ListinRANPagingArea ::= SEQUENCE (SIZE (1..maxnoofCellsinRNA)) OF NG-RAN-Cell-Identity

NR-CGI ::= SEQUENCE {


plmn-id



PLMN-Identity,

nr-CI



NR-Cell-Identity,


iE-Extension

ProtocolExtensionContainer { {NR-CGI-ExtIEs} } 
OPTIONAL,


...

}

NR-CGI-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

NRFrequencyBand ::= INTEGER (1..1024, ...)

NRFrequencyBand-List ::= SEQUENCE (SIZE(1..maxnoofNRCellBands)) OF NRFrequencyBandItem

NRFrequencyBandItem ::= SEQUENCE {


nr-frequency-band


NRFrequencyBand,


supported-SUL-Band-List

SupportedSULBandList










OPTIONAL,


iE-Extension



ProtocolExtensionContainer { {NRFrequencyBandItem-ExtIEs} } 
OPTIONAL,


...

}

NRFrequencyBandItem-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

NRFrequencyInfo ::= SEQUENCE {


nrARFCN



NRARFCN,


sul-information

SUL-Information




OPTIONAL,


frequencyBand-List
NRFrequencyBand-List,


iE-Extension

ProtocolExtensionContainer { {NRFrequencyInfo-ExtIEs} } 
OPTIONAL,


...

}

NRFrequencyInfo-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

NRModeInfo ::= CHOICE {


fdd






NRModeInfoFDD,


tdd






NRModeInfoTDD,


choice-extension


ProtocolIE-Single-Container { {NRModeInfo-ExtIEs} }
}

NRModeInfo-ExtIEs XNAP-PROTOCOL-IES ::= {


...

}

NRModeInfoFDD ::= SEQUENCE {


ulNRFrequencyInfo


NRFrequencyInfo,


dlNRFrequencyInfo


NRFrequencyInfo,


ulNRTransmissonBandwidth
NRTransmissionBandwidth,


dlNRTransmissonBandwidth
NRTransmissionBandwidth,


iE-Extension

ProtocolExtensionContainer { {NRModeInfoFDD-ExtIEs} } 
OPTIONAL,


...

}

NRModeInfoFDD-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

NRModeInfoTDD ::= SEQUENCE {


nrFrequencyInfo


NRFrequencyInfo,


nrTransmissonBandwidth
NRTransmissionBandwidth,


iE-Extension


ProtocolExtensionContainer { {NRModeInfoTDD-ExtIEs} } 
OPTIONAL,


...

}

NRModeInfoTDD-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {


...

}

NRPCI ::= INTEGER (0..1007, ...)


NRTransmissionBandwidth ::= SEQUENCE {


nRSCS
NRSCS,


nRNRB
NRNRB,


iE-Extensions



ProtocolExtensionContainer { { NRTransmissionBandwidth-ExtIEs} } OPTIONAL,


...

}

NRTransmissionBandwidth-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {

...

}
NRSCS ::= ENUMERATED { scs15, scs30, scs60, scs120, ...}
NRNRB ::= ENUMERATED { nrb11, nrb18, nrb24, nrb25, nrb31, nrb32, nrb38, nrb51, nrb52, nrb65, nrb66, nrb78, nrb79, nrb93, nrb106, nrb107, nrb121, nrb132, nrb133, nrb135, nrb160, nrb162, nrb189, nrb216, nrb217, nrb245, nrb264, nrb270, nrb273, ...}
NumberOfAntennaPorts-E-UTRA ::= ENUMERATED {an1, an2, an3, ...}

-- O


1/6


