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1. Introduction
RAN2 has discussed the signaling of channel bandwidth in broadcast information in previous meetings. In this paper we discuss the RAN4 design for the handling of channel bandwidths. An LS to RAN2 summarizing the RAN4 design might be useful to ensure that RAN2 signaling is consistent with the RAN4 agreements. 
2. Discussion
RAN4 Background and NR Channel Bandwidths
RAN4 reached the following agreements related to channel bandwidths and forward compatibility of NR design [1]:
Background:

· Addition of new maximum channel bandwidths in a backwards compatible way should be allowed in a future release
· Legacy UEs should still be able to operate in a channel with the newly introduced bandwidth
· The gNB may configure a new CHBW that is not supported by legacy UEs but these UEs can still operate in this channel 
· Handling of the gNB configured CHBW with CA by the UE that does not support this CHBW needs to be supported in the specifications for forward compatibility
· RAN1 already agreed this [R1-1706615]
· gNBs will have to handle UEs that support the largest gNB configurable CHBW with CA such that legacy UEs can operate their entire aggregated bandwidth despite having limited CHBW
· All CHBW to be supported by UE shall be defined in the spec
· Support of which CHBW is mandatory is FFS 
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
· UE should indicate to gNB its bandwidth capability and how it supports this bandwidth (e.g. what CA combination)
· Signaling details are FFS
· Which aggregated channel bandwidth combinations are allowed is FFS, BS complexity should be considered
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 by the current design. Since the UE RF requirements in terms of emissions are tighter for narrower channel bandwidths compared to wider channel bandwidths, a UE can be configured to operate in a wider gNB channel bandwidth without failing any regulatory requirements(based on the wider channel) or degrading system performance. 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 [2] 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 is 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. Even for different BWPs, RAN4 agreed that the RF requirements apply based on the configured channel bandwidth.
For initial system acquisition, all UEs should operate in a bandwidth that contains the initial access information (SSB, RMSI, etc). RAN4 reached some agreements in terms of minimum bandwidth support in RAN4#85 and communicated the agreements to RAN1 in [3]. To support forward compatibility, the UE could access the system in such bandwidth(which can be configured anywhere within the gNB channel bandwidth) and would be further configured with a dedicated channel bandwidth based on its capabilities. 
RAN2 signaling needs

The RAN2 signaling design will have to make sure that UEs can operate without knowing/understanding the actual gNB channel bandwidth and that UEs with different channel bandwidth capabilities can access the system and operate within a larger gNB channel bandwidth. 

We suggest to send an LS to RAN2 to inform them about RAN4 design related to UE and gNB channel bandwidth signaling. Correct signaling design is critical to ensure forward compatibility of NR.
3. Conclusion
In this paper we discussed the Ran4 design for the handling of UE/gNB channel bandwidths the signaling needs to ensure NR operation and forward compatibility. Based on our analysis, the RAN2 signaling design will have to make sure that UEs can operate without knowing/understanding the actual gNB channel bandwidth and that UEs with different channel bandwidth capabilities can access the system and operate within a larger gNB channel bandwidth.
We suggest to send an LS to RAN2 to inform them about RAN4 design regarding channel bandwidth handling.
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