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1. Introduction
RAN2 and RAN4 have been discussing the channel bandwidth configuration and signaling in the last few meetings. There were multiple LSs exchanged [1], [2], however, the discussion is not yet concluded. In this paper we analyze the need to introduce RAN2 signaling changes that are proposed in a companion CR [3].
2. Discussion
A potential mismatch between the RAN4 design regarding the definition and functionality and RAN2 related signaling was first presented in [4]. Based on the analysis presented, an LS to RAN2 was triggered in [1]. After some further analysis, RAN2 replied with another LS [2] and a reply LS was not agreed in RAN4#89 even though some draft replies were submitted. In this paper we further clarify the issue related to channel bandwidth signaling and the immediate need to solve it. A CR to fix the signaling issues is presented in [3]. 
RAN4 Background and NR Channel Bandwidth Design
RAN4 defines channel bandwidths in which UEs and gNBs can operate. The design has focused on forward compatibility since the beginning of the NR WI discussions. As such, RAN4 design enables the addition of new channel bandwidths for any band in the future. The agreements that were the baseline for the design were documented in [5] and are included below for convenience. 
Agreements:

· Addition of new maximum channel bandwidths is allowed in future releases
· NR design should ensure forward compatibility, send LS to RAN1/2 to inform about this agreement
· Addition of new UE channel bandwdiths that are not larger than previously defined maximum in the band is FFS. 
· UE is allowed to aggregate channel bandwidths to operate within a gNB configurable CHBW that is higher than the maximum bandwidth supported by the UE
· For example, a 400MHz UE that does not support 400MHz channel bandwidth can support 2x200MHz or 4x100MHz even if the gNB could configure 400MHz channel bandwidth
· Each CC bandwidth is from the set of channel bandwidths defined for that band
In order to allow the addition of new channel bandwidths in the future, NR has to enable UEs to operate without knowing the gNB channel bandwidth. Addition of UE channel bandwidths that are not larger than previously define maximum for the band was FFS, however, it is implicitly supported by the current design. 
Observation 1: NR has to enable UEs to operate without knowing the gNB channel bandwidth.

RAN4 gNB(38.104) specifications already define some channel bandwidths that are not defined in the UE specifications (38.101-1) like 70MHz in n77/78. In this case the UEs would have to operate with a configured channel BW of 60MHz or less. 
Furthermore, the BS RF specifications [3] state the following in Section 5.3:
“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.”
For UEs to be able to operate in a regulatory compliant way, a UE channel bandwidth has to be configured and has to be from the set of channel bandwidths defined for the band in which the UE is operating. The UE has to know which RF requirements it has to meet and these requirements are based on the configured channel bandwidth(either dedicated or common for all UEs).
Observation 2: The configured channel bandwidth has to be from the set of RAN4 defined channel bandwidths.
The configuration itself can be done by using the NRB or NRB-1(not to violate the minimum guardband requirement, the number of RBs can be reduced by 1) according to Maximum transmission bandwidth configuration specified in Clause 5.3.2 of TS 38.101-1 and TS 38.101-2.
From a RAN4 point of view, the network should be able to advertise/configure UEs with a common channel bandwidth(e.g. this can be used by UEs for initial system acquisition) and a dedicated channel bandwidth(this can be used to configure different UEs with different channel bandwidths within the same gNB channel) that can be different from the common one.
Observation 3: The network should be able to advertise/configure UEs with a common channel bandwidth(e.g. this can be used by UEs for initial system acquisition) and a dedicated channel bandwidth. 
If observation 3 is not taken into account in the signaling design, there could be forward compatibility issues when new channel bandwidths are introduced or NR deployment flexibility could be lost.
RAN2 signaling needs

As mentioned in [2], the current RRC only supports signaling of “cell-specific” channel bandwidth for each subcarrier spacing via SIB1 and RRC signaling for common configuration during connected mode. RAN2 agreed in RAN2#104 meeting that these cell-specific bandwidth parameter set is not used by the UE to determine its operational bandwidth. This is in line with the Observation 1 above.
It should be noted that the existing RRC signaling, even though it is dedicated to the UE, cannot signal truly “UE-specific” channel bandwidth, due to the principle in RRC that the system information and dedicated signaling for common configuration shall provide the same parameter values. 
So the current RRC signaling lacks the ability to configure the UE with “UE-specific” channel bandwidth. It is therefore proposed in a companion CR [3] to introduce a new set of channel bandwidth parameters in dedicated signaling.
3. Conclusion
In this paper we discussed the Ran4 design for the handling of UE/gNB channel bandwidths and the signaling needs to accommodate this design. 
If the signaling design does not take Observation 3 into account, there could be forward compatibility issues when new channel bandwidths are introduced or NR deployment flexibility could be lost.
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