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Introduction
In this contribution we would like to investigate the case of overlapping bands. Specifically, we are interested in the case that the gNB-DU may need to apply to a UE different bands per cell than the ones selected by UE and how the gNB-CU can be informed. In the following we elaborate on the issue and provide our findings and our proposals for the way forward.
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To support overlapping bands, multiple frequency bands are broadcast in SIB1. When the UE tries to access a cell, it selects the first band in the frequencyBandList broadcast in SIB1 that it supports, according to supportedBandListNR reported in UE-NR-Capability. 
If the UE is configured with measurement configuration, and if the RAN does not change the band first selected by the UE, the measurement object for the Pcell carrier frequency should indicate the same frequency band as selected by UE. To do so the gNB-CU should check the supportedBandListNR reported in UE-NR-Capability, understand which is the first band the UE can support, generate a Measurement Object associated to that band and signal it to the gNB-DU in the CU to DU RRC Information IE in the F1: UE Context Setup Request. 
Hence, upon UE context setup over F1, the CU should provide the RRC measObjectID (in servingCellMO IE) of Pcell carrier frequency together with Pcell NCGI to gNB-DU. gNB-DU is required to include the servingCellMO in servingCellConfig when sending the complete cellGroupConfig in UE Context Setup Response. 
The question we are trying to answer concerns the case where the gNB-DU uses different frequency bands than the one selected by the UE. If we consider carrier aggregation or dual connectivity, the UE may support different band combinations with overlapping bands and the network may select the band combination allowing highest throughput. Therefore, there might be the need to apply a different overlapping band than the one selected by UE. Selection of a specific band on which the UE shall be served is a task assigned to the gNB-DU. However, currently in TS 38.473 there is no defined way on how to inform the gNB-CU of a change of band for the UE.
The same problem occurs with Pscell and Scell in case of carrier aggregation or dual connectivity. That is, when gNB-DU selects the band combination offering best throughput, the frequency bands for Pscell and Scells need to be known to gNB-CU to allow gNB-CU to correctly measurements on these serving frequencies and thus to configure corresponding measurement objects. 
The current specification TS 38.473 does not specify how gNB-DU initiates the band change and informs gNB-CU of the chosen band for Pcell/Pscell/Scell as result of band combination selection. This is a critical issue because the gNB-CU assigns measurement objects corresponding to the bands selected by the UE at UE Context Setup Request. If gNB-CU is not informed of the bands selected by the gNB-DU for the UE, the following issues occurs:
· gNB-CU believes that the allocated measurement objects are associated to the bands selected initially by the UE.
· gNB-DU instead assigns to the UE different bands from the ones initially selected by the UE
· There is a mismatch between the measurement object (and therefore the type of measurement to be configured, and the band for which the measurement is configured 
· 
Therefore, the configurations of servingCellMO and measObject for serving frequencies need to be aligned with the corresponding chosen band.
After investigating this problem, we see 3 different ways to solve it. The three options are presented below. 
The first option is that the gNB-CU provides in the UE Context Setup Request temporary measurement configurations with measurement objects associated to the UE selected frequency band for Pcell and one frequency band in case of Pscell and/or Scells (as part of measConfig in CU to DU RRC Information IE signaled over F1). gNB-CU also allocates one measObjectID/servingCellMO for each configured measurement object and signals them to gNB-DU in the same UE Context Setup Request. 
gNB-DU selects the best band combination according to the UE capability and informs gNB-CU of the chosen bands via a new IE describing the band selection for each serving cell performed by the gNB-DU for the UE in DU to CU RRC Information IE in UE Context Setup Response. The gNB-DU re-uses the servingCellMO pre-allocated by the gNB-CU and includes that servingCellMO and the chosen bands for Pscell/Scells in cellGroupConfig which is also sent in the DU to CU RRC Information IE in the UE Context Setup Response. Namely, the servingCellMO chosen by the gNB-CU for a given cell remains the same, but it is associated to the band for that cell that the gNB-DU selected.	 
If the gNB-CU has requested gNB-DU to configure measurement gaps for the indicated FR1 or FR2 frequencies, the gNB-DU designs the gap configuration in line with the ARFCN and the corresponding chosen band of serving frequencies. 
Upon reception of UE Context Setup Response, the gNB-CU checks the band selection for each serving cell explicitly signalled from gNB-DU. Then gNB-CU needs to modify the mapping between the measurement objects assigned for a cell and the band selected for that cell. 

The second option is that the gNB-CU provides in the UE Context Setup Request a list of measObjectID/servingCellMO for the Pcell/Pscell and each candidate Scell, corresponding to the list of overlapping bands supported in that cell or corresponding to a list of overlapping bands decided by the gNB-CU for that cell. That is, the gNB-CU signals to gNB-DU measObjectID/servingCellMO for all possible bands that can be selected for the UE, even if such bands are not going to be selected. Then gNB-DU informs the gNB-CU of the chosen band by returning either a list of selected bands or the selected servingCellMO corresponding to the selected bands in UE Context Setup Response. gNB-CU can modify the measurement configuration according to the bands selected by the gNB-DU before sending it to UE. 
The third option is that, after receiving the F1: UE Context Setup Request, the gNB-DU requests the gNB-CU to configure the UE for specific bands (selected by the gNB-DU for e.g. optimising performance) by signalling to the gNB-CU the requested BandCombinationIndex in DU to CU RRC Information IE or by explicitly signalling in a new information element the bands the gNB-DU wants to apply for each selected serving cell in UE Context Setup Response. In turn, gNB-CU should trigger a UE Context Modification Request towards the gNB-DU in order to provide the correct servingCellMO and measurement configuration for gap configuration purposes and for the bands requested to be adopted by the gNB-DU.  
Looking at the second option we see that there is quite a lot of new information elements to be derived and signalled by the gNB-CU to the gNB-DU. This makes option 2 error prone and of higher impact. 
In the third option on the other hand the extra signalling required is substantial (one extra UE context Modification procedure before measurements can be configured), which renders the procedure less attractive. So, by studying all the alternatives we believe that the most efficient and impact free solution is option 1.
In light of the above the following is proposed:
Proposal 1: we propose that option 1 is adopted
Conclusion
In this contribution the issue of overlapping bands and specifically the case that the gNB-DU may need to apply a different overlapping band than the one selected by UE has been discussed and the following proposal was made:
Proposal 1: we propose that option 1 is adopted
[bookmark: _GoBack]CRs reflecting the proposal above are available in R3-203381 and in R3-203382.
[bookmark: _In-sequence_SDU_delivery]
