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1
Introduction
In F1 and X2, NRB in served cell info. is defined as ENUMRATED with referring RAN4 specification. So, only some discontinuous value can be indicated. However, considering actual deployment, it seems to be better to allow other values also. This contribution discusses why other values which are not defined in RAN4 is necessary and proposes to change the IE Type to integer to achieve to selecting any value.
2
Discussion
2.1 Back ground

Currently NRB is defined  in TS 38.473 as follows.
(Note that it is same definition with TS36.423.)

----------------------------------------------Start of Quotation from [1] ----------------------------------------------
9.3.1.15
Transmission Bandwidth
The Transmission Bandwidth IE is used to indicate the UL or 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.


----------------------------------------------End of Quotation from [1] ----------------------------------------------

NRB was defined instead of frequency bandwidth, which was define for LTE. So, it would be used for e.g. resource coordination and load balancing. For resource coordination, the peer node (e.g. MeNB for EN-DC) would use it to identify whether intermodulation/harmonics between cells hits the configured cell. To calculate it, the peer node requires accurate bandwidth of the NR cell; otherwise, some part of cell resource may not be used to avoid distortion of sensitivity. For load balancing, the peer node (e.g. MeNB for EN-DC or gNB-CU) would use it to identify how much cell resources there are. To calculate it, the peer node requires accurate bandwidth of the NR cell; otherwise, the peer node would configure the NR cell which cannot achieve maximum throughput.

Observation 1: The peer node needs accurate NRB reporting for NR cells to achieve e.g. resource coordination and load balancing.

And, as shown above, it is defined as ENUMRATED. Thus, So, some discontinuous value can be indicated.
Observation 2: In current specification, only some discontinuous values can be indicated as NRB.
2.2 Use case of other values which are not defined in RAN4
RAN3 defines some value based on TS38.104 [2] as follows.
----------------------------------------------Start of Quotation from [2] ----------------------------------------------

5.3.2
Transmission bandwidth configuration

The transmission bandwidth configuration NRB for each BS channel bandwidth and subcarrier spacing is specified in table 5.3.2.-1 for FR1 and table 5.3.2-2 for FR2.

Table 5.3.2-1: Transmission bandwidth configuration NRB for FR1
	SCS [kHz]
	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

	
	NRB
	NRB
	NRB
	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	
	106
	133
	[160]
	216
	270
	N.A
	N.A
	N.A
	N.A
	N.A

	30
	11
	24
	38
	
	51
	65
	[78]
	106
	133
	162
	[189]
	217
	[245]
	273

	60
	N.A
	11
	18
	
	24
	31
	[38]
	51
	65
	79
	[93]
	107
	[121]
	135


Table 5.3.2-2: Transmission bandwidth configuration NRB for FR2
	SCS [kHz]
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	
	NRB
	NRB
	NRB
	NRB

	60
	66
	132
	264
	N.A

	120
	32
	66
	132
	264


NOTE:
All Tx and Rx requirements are defined based on transmission bandwidth configuration specified in table 5.3.2-1 for FR1 and table 5.3.2-2 for FR2.
----------------------------------------------End of Quotation from [2] ----------------------------------------------

Observation 3: RAN3 specified some specific value  NRB based on TS38.104
However, considering scope of TS38.104, it seems to be just minimum requirement; as far as other requirements are met (e.g. unwanted emission), it is not prohibited for gNB to configure more NRB than the one defined in TS38.104.
----------------------------------------------Start of Quotation from [2] ----------------------------------------------

1
Scope

The present document establishes the minimum RF characteristics and minimum performance requirements of NR Base Station (BS). 

----------------------------------------------End of Quotation from [2] ----------------------------------------------

Observation 4: As TS38.104 defines minimum RF characteristics, RAN4 doesn’t  prohibit to configure more NRB than the one defined in TS38.104.
And, from operator point of view, it would be more desirable to configure more NRB as achievable throughput would be higher as far as gNB meets other requirements (e.g. unwanted emission).
Observation 5: More NRB is preferable from through put point of view as far as gNB meets other requirements.
On the other side, it is not prohibited for gNB to configure less NRB than the one defined in TS38.104, either. TS38.104 defines worst case where 3GPP allows; If gNB is configured with less NRB, it is less stringent from gNB point of view. (For example, there would be more room for unwanted emission, EVM and other requirements.) 

Observation 6: As TS38.104 defines most stringent case where 3GPP defines,  RAN4 doesn’t  prohibit to configure less NRB than the one defined in TS38.104.
And, from operator point of view, there would be some case to configure less NRB.  For example, if an operator would like to reduce unwanted emission much less than the one defined in TS38.104, the operator may configure less NRB than the one defined in TS38.104.
Observation 7: Less NRB may be configured with some reasons.
However, as mentioned in previous section, current RAN3 specification allows only the values which RAN4 defined. So, it is required to modify to configure other values. And, from RAN3 point of view, as everyone is not sure which value would be actually configured,  it would be safe to define the type as integer. 

Thus, following proposal is obtained.

Proposal: Change the current IE type of NRB from enumerated to  integer
3
Conclusion

This contribution discusses why other values which are not defined in RAN4 is necessary for NRB and proposes to change the IE Type to integer to achieve selecting any value.

Following observations and proposals were obtained.

Observation 1: The peer node needs accurate NRB reporting for NR cells to achieve e.g. resource coordination and load balancing.

Observation 2: In current specification, only some discontinuous values can be indicated as NRB.

Observation 3: RAN3 specified some specific value  NRB based on TS38.104
Observation 4: As TS38.104 defines minimum RF characteristics, RAN4 doesn’t  prohibit to configure more NRB than the one defined in TS38.104.
Observation 5: More NRB is preferable from through put point of view as far as gNB meets other requirements.
Observation 6: As TS38.104 defines most stringent case where 3GPP defines,  RAN4 doesn’t  prohibit to configure less NRB than the one defined in TS38.104.
Observation 7: Less NRB may be configured with some reasons.
Proposal: Change the current IE type of NRB from enumerated to  integer
Corresponding CR for X2 and F1 are available in [4] and [5] respectively.
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