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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]In RAN#92e meeting, the SID “Study on Efficient utilization of licensed spectrum that is not aligned with existing NR channel bandwidths” [1] was further revised. The deadline for this study was extended to the end of this year (RAN#94). In this paper, we provide our view on one of the candidate solution “combined UE bandwidth” proposed in [2].
2 Discussion
[bookmark: _Ref54117246]The basic principle for combined UE bandwdith is to use configure UE through dedicated RRC signaling with carrier bandwidth smaller than the irregularBW but a BWP BW larger than the irregularBW. In other word, the BWP BW will exceed the carrier BW, as the example shown in Figure 1. According to [1], one possible UE implementation is to handle this BWP by separate RF chains (like CA) with combined baseband processing.
[image: ]
[bookmark: _Ref78879776]Figure 1. One example for 13 MHz irregular BW supported by combined UE bandwidth

In our view, it is not allowed to configure a BWP BW that is not fully confined in the channel BW. Therefore, to support combined UE BW, some spec change is expected, but this can be confirmed by RAN1 or RAN2. Furthermore, some additional signaling is needed to let UE understand that the legacy limitation can be skipped. Otherwise, UE may consider this is a configuration error and decides to detach the serving cell. 
[bookmark: _Ref78915411]Proposal 1: Request RAN1 and RAN2 to check whether allowing BWP BW > CBW BW leads to any spec change.
[bookmark: _Ref78915419]Proposal 2: Explicit signaling is needed to tell UE to operate under combined UE BW.

The number of overlapped RBs needs to be clearly defined for each irregular BW. To be specific, the number of overlapped RBs to be used for 6, 7, 11, 12, 13MHz BW needs to be defined in both BS and UE spec. It is undesired to see that the irregularBW can eventually be defined with arbitrary numbers of RBs (or even non-integer RBs). On the other hand, a clear definition in terms of # of PRB is also the prerequisite to define the corresponding requirements. 
[bookmark: _Ref78895977][bookmark: _Ref78886586]Proposal 3: Define the number of overlapped RB numbers for each irregular BW in both BS and UE spec.

Regarding asymmetric BW, we noticed that in TS38.331 there is a limitation on the UL and DL BWPs in TDD band:
	uplinkBWP-ToAddModList
The additional bandwidth parts for uplink to be added or modified. In case of TDD uplink- and downlink BWP with the same bandwidthPartId are considered as a BWP pair and must have the same center frequency.



Therefore, if the DL BWP is extended to over 13MHz BW and the UL BWP remains 10MHz, it may not be always guaranteed that the center frequency of the DL and UL BWP can always be aligned. RAN4 needs to discuss how to handle this limitation, when applying irregularBW on TDD bands.
[bookmark: _Ref78886587]Proposal 4: RAN4 to discuss how to handle the limitation of aligned center frequency of UL and DL BWPs, if irregularBW is to be applied on TDD bands.

The SID already provides the guidance that UE is not mandated to implement new (dedicated) channel filter in order to support irregularBW. 
	NOTE:	For all considered solutions, new (dedicated) channel filters (e.g. non-integer-multiples of 5MHz) are not considered for the UE and not prioritized for the gNB.


[bookmark: _Ref78886585]Therefore, we think even if new RF requirements (e.g., REFSENS or ACS) are going to be introduced, RAN4 needs to discuss the reference UE assumptions. At this stage, we prefer not to limit any UE implementations. For example, one possible implementation could be using CA architecture to support combined UE BW, while another possibility is still to use a single carrier architecture. 
[bookmark: _Ref78915430]Proposal 5: UE should be allowed to support combined UE BW with different implementations, e.g. based on single CC or 2 CCs architecture.

3 Conclusion
In the contribution, we provided our view on overlapping CA solution for irregular BW. We have the following proposals.
Proposal 1: Request RAN1 and RAN2 to check whether allowing BWP BW > CBW BW leads to any spec change.
Proposal 2: Explicit signaling is needed to tell UE to operate under combined UE BW.
Proposal 3: Define the number of overlapped RB numbers for each irregular BW in both BS and UE spec.
Proposal 4: RAN4 to discuss how to handle the limitation of aligned center frequency of UL and DL BWPs, if irregularBW is to be applied on TDD bands.
Proposal 5: UE should be allowed to support combined UE BW with different implementations, e.g. based on single CC or 2 CCs architecture.
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