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Previous decisions in RAN1 and RAN4 lead to the possibility of mixed wideband and CA operation in the same channel for different UEs. This operation was discussed in previous meetings, however, there is no common understanding on what the RAN4 impact is for this feature. A WF [1] was proposed in RAN4 NR AH#3, however, it was not agreed as some of the details seem to contradict previous RAN1 and RAN4 agreements.
2. 	Discussion
Figure 1 shows Wideband and CA operation with multiple examples. On the network side, a gNB is operating with two channels of 400MHz (maximum in Rel. 15). This could become a single 800MHz in a future release. In this system there could be multiple UEs operating in different configurations as below
· UE1: operates with intra-band CA within a wider gNB bandwidth, actual configuration could be 2x200MHz CA within the 400MHz gNB channel. Each CC is configured with different BWPs
· UE2: operates with intra-band CA of 2x400MHz channels(intra-band CA operation as in LTE), each CC is configured with BWPs.
· UE3- operates in the 400MHz as a single channel, configured with 2 BWPs
· UE4- operates in the 400MHz as a single channel, configured with 2BWPs of different bandwidths


Figure 1. Wideband and CA operation in NR
WF [1] describes a mode operation in which UE1 is precluded and only UE3 is allowed. The motivation for not allowing UE2 mode of operation is a RAN1 agreement that a single BWP in a CC can be active in Rel.15, and this agreement was interpreted as not allowing intra-band CA within a wider channel bandwidth. However the RAN1 agreement is only about BWPs and does not preclude in any way intra-band CA within a wider channel bandwidth. RAN4 previously agreed that in order to maintain forward compatibility when adding new channel bandwidths, intra-band CA within a wider channel bandwidth (e.g. 2x200MHz in 400MHz) must be supported. If UE1 mode of operation is not allowed and the gNB would support 800MHz Channel in a later release, UE2 that supports 800MHz with 2 CCs would not be able to operate its full bandwidth but would be constrained to operate only in 400MHz. If the gNB channel bandwidth is extended to 800MHz, UE2 operation would only be allowed with BWPs and since a Rel.15 UE can only have 1 active BWP, this UE would only be able to operate with a maximum bandwidth of 400MHz.
Observation 1: Intra-band CA operation within a wider channel(e.g. 2x200MHz in 400MHz channel) must be supported to ensure forward compatibility.
Based on previous RAN1 and RAN4 agreements, all operation modes shown in Figure 1 are supported in Rel.15. The RAN1 agreements on BWP operation allow intra-band CA within a wider channel and configuration of multiple BWPs within any CC. One important use case for operation with BWPs is UE4 in which BWPs of different bandwidths would be used to enable power saving for different services that require different bandwdiths.
Observation 2: All operating modes shown in Figure 1 (intra-band CA within a wider channel and multiple BWPs within each CC) are supported in Rel.15 NR.
RAN4 still needs to discuss and define several aspects of wideband and CA operation related to active bandwidth and spectral utilization. Some of these aspects are very similar whether we consider a CC or a BWP.
In previous papers it was proposed that the size of any BWP must be constrained to one of the channel bandwidths defined for the band in which it is configured. The same thing can be said about a CC that is part of an intra-band CA configuration.
Proposal 1: Any BWP or CC of an intra-band CA configuration must have the bandwidth from the set of defined channel bandwidths for that band.
In LTE CA operation, each CC had to be deployed on a valid channel raster entry and the distance between the raster entries was defined. In NR, if this kind of operation is maintained, the allowed combinations of BWPs or intra-band CA would be very limited for the bands with 100kHz raster. It would also be very difficult to enable 0 guard band CA in bands with this raster. These aspects were already discussed in [2].
Observation 3. BWPs or CCs in intra-band CA configuration would not be deployed on valid channel raster positions in bands with 100kHz raster.
It should be noted that these bands have relatively narrow channel bandwidth and RAN4 might decide not to allow BWP or intra-band CA operation in them.
Spectral utilization for BWPs or intra-band CA within a wider channel was discussed in previous papers [2], [3]. We would like to re-iterate the observation from [2] and also propose some enhancement.
Observation 4. Default handling of wideband/CA operation for the case where the aggregated channel bandwidth is not defined as a wideband channel should be based on the CA spectral utilization. Possible enhancements should be further discussed. 
Proposal 2. Spectral utilization for operation with multiple BWPs or intra-band CA within a wider channel should be based on the SU of the aggregated channel with a UE capability
3. 	Conclusion
In this paper we discussed a few issues related to operation with multiple BWPs or intra-band CA within a wider channel. The following observations and proposals were made:
Observation 1: Intra-band CA operation within a wider channel(e.g. 2x200MHz in 400MHz channel) must be supported to ensure forward compatibility.
Observation 2: All operating modes shown in Figure 1 (intra-band CA within a wider channel and multiple BWPs within each CC) are supported in Rel.15 NR.
Observation 3. BWPs or CCs in intra-band CA configuration would not be deployed on valid channel raster positions in bands with 100kHz raster.
Observation 4. Default handling of wideband/CA operation for the case where the aggregated channel bandwidth is not defined as a wideband channel should be based on the CA spectral utilization. Possible enhancements should be further discussed. 
Proposal 1: Any BWP or CC of an intra-band CA configuration must have the bandwidth from the set of defined channel bandwidths for that band.
Proposal 2. Spectral utilization for operation with multiple BWPs or intra-band CA within a wider channel should be based on the SU of the aggregated channel with a UE capability
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