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1.  Introduction
[bookmark: _Hlk510791267]In RAN3#1807ah meeting, the issue of NR transmission bandwidth was discussed, resulting in a summary of offline discussion (R3-184326). This paper proposes extension to NR Transmission Bandwidth signalling that would, in addition to the existing set of discrete bandwidths, allow the signalling of transmission bandwidth of up to 3 RBs smaller than currently specified ones in X2AP and F1AP. It is also proposed to make the definition of Transmission Bandwidth IE in XnAP consistent with its X2AP and F1AP counterparts. Accompanying CRs to TS 36.423, TS 38.423 and TS 38.473 are presented in R3-184738, R3-184739 and R3-184740, respectively.
2.  Discussion
In line with RAN4 decisions, the NR transmission bandwidth was defined in X2AP and F1AP specifications (TS 36.423 v15.2.0 and TS 38.473 v15.2.1, respectively) as a set of discrete values. Each element of the set represents the NR transmission bandwidth used on UL or DL, expressed in number of RBs. The definition of Transmission Bandwidth IE from F1AP is given below (the definition is essentially identical to its X2AP counterpart):
------------------------------------------ excerpt from TS 38.473 ---------------------------------------------
[bookmark: _Toc518295760]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 excerpt from TS 38.473 ---------------------------------------------
2.1 Allowing to send a smaller number of RBs
As discussed in the RAN3#1807ah meeting, there may exist use cases for transmission bandwidths different than those specified by the RAN4 in the form of a discrete set. For example, an operator may wish to transmit at a smaller bandwidth (expressed in the number of RBs) than specified in the NRB field definition, in order to reduce unwanted emissions. 
At the same time, it is necessary to maintain the consistency with the RAN4 specifications and not breach the aggregate bandwidth limits. Therefore, we propose to introduce an optional IE, Delta NRB, whose value shows by how many RBs the used NR transmission bandwidth is smaller than the value of the NRB field. We propose to allow signalling of bandwidths up to 3 RBs smaller than the values currently specified, as shown below.

------------------------------------------ excerpt from CR to TS 38.473 (R3-184470) ----------------------------------

[bookmark: _Toc517378754]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.

	Delta NRB
	O
	
	INTEGER (1..3)
	When this IE is present, the Transmission Bandwidth equals the value in NRB reduced by the value of Delta NRB, expressed in units of resource blocks "NRB" (TS 38.104 [17]). 



--------------------------- end of excerpt from CR to TS 38.473 (R3-184470) ----------------------

Having in mind the above, we propose the following:
Proposal 1: introduce signalling of NR transmission bandwidths up to 3 RBs smaller than the possible bandwidths currently specified by RAN4. 


2.2 Signalling consistency between X2AP, XnAP and F1AP
As opposed to X2AP and F1AP specifications, the XnAP specification (TS 38.423 v15.0.0) defines the NR transmission bandwidth as follows:
------------------------------------------excerpt from TS 38.423---------------------------------------------
[bookmark: _Toc517651668]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 Transmission Bandwidth
	M
	
	INTEGER (0.. 65535)
	This IE may need to be refined.



------------------------------------------end of excerpt from TS 38.423---------------------------------------------
For the sake of consistency with X2AP and F1AP specifications and RAN4 decisions, it is necessary to alter the definition of NR Transmission Bandwidth IE in XnAP from INTEGER to ENUMERATED and make it identical to the corresponding definitions in X2AP and F1AP. Finally, it is also necessary to introduce the Delta NRB IE into the XnAP.
Proposal 2: change the definition of NR Transmission Bandwidth IE in XnAP to match its X2AP and F1AP counterparts, and introduce the Delta NRB IE, for the sake of consistency with X2AP and F1AP specifications and RAN4 decisions. 
In order to incorporate the changes discussed above, the following is proposed:
[bookmark: _GoBack]Proposal 3: RAN3 to agree the accompanying CRs to TS 36.423, TS 38.423, and TS 38.473, presented in R3-184738, R3-184739 and R3-184740, respectively.

3. Conclusion
This contribution analyses the representation of NR Transmission Bandwidth via the number of RBs.
Based on the above, the following is proposed:
Proposal 1: introduce signalling of NR transmission bandwidths up to 3 RBs smaller than the currently specified by RAN4. 
Proposal 2: change the definition of NR Transmission Bandwidth IE in XnAP to match its X2AP and F1AP counterparts, and introduce the Delta NRB IE, for the sake of consistency with X2AP and F1AP specifications and RAN4 decisions. 
Proposal 3: RAN3 to agree the accompanying CRs to TS 36.423, TS 38.423, and TS 38.473, presented in R3-184738, R3-184739 and R3-184740, respectively.

