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Introduction
In the previous meeting, the case of overlapping bands had been discussed and specifically the case that the gNB-DU may need to apply to a UE a different bands than the one selected by the UE and how the gNB-CU can be informed about such decision. In the following we provide a further detailed explanation of the issue and bring forward our proposals.
[bookmark: _Ref178064866]Discussion
In the previous meeting, the issue of overlapping bands was highlighted. After the discussion we read in the summary of offline discussions in [1] the following:
Following agreements were proposed on the first round of offline discussion:
It is proposed to acknowledge the scenario and the issue, which is described as follows:
In a cell that supports multiple overlapping bands, a gNB-DU may decide to serve the UE on a different band than the one initially selected by the UE. This decision is possible by signalling from gNB-DU to gNB-CU of a CellGroupConfig including a new FreqBandIndicatorNR IE for the UE. 
The problem identified is how the gNB-DU should indicate a new band selection for the UE to the gNB-CU in order to allow the gNB-CU to have a proper mapping of measurement objects and frequency bands to which the measurement object is associated. 
It is proposed to continue discussions on how to resolve this issue.
Based on the outcome of the discussion, we think it is important to clarify the scenario and highlight the problem we have identified.
There is a cell with multiple overlapping bands, let’s assume 2 overlapping bands, which overlap in full. A typical example of cells that can adopt such configuration is where band n2 and n25 are used at the same time in the same cell. Also, let’s assume there are UEs that can access both such bands. 
By consulting TS 38.331 we see that it states that, at cell access, a UE selects the first band in the frequencyBandList (broadcast in SIB1) that it supports, according to supportedBandListNR reported in UE-NR-Capability.
Observation 1: The first frequency band selection is made by the UE at cell access

In order to understand how this information is created and shared between UE, CU and DU we look into the procedure that is specified. So, at UE access a UE Context Setup occurs over F1. In this procedure, CU signals to DU the UE Context Setup Request and it includes an SpCell and optionally a list of SCells the DU should assign to the UE. The DU takes this info into account and proceeds with creation of the CellGroupConfig that is needed to configure the UE.
In UE Context Setup Response, DU signals to CU a CellGroupConfig. The CellGroupConfig includes: spCellConfigCommon or sCellConfigCommon, corresponding to the SpCell or SCell assigned by the CU. 
The IE ServingCellConfigCommon is used to configure cell specific parameters of a UE's serving cell. The IE contains parameters which a UE would typically acquire from SSB, MIB or SIBs when accessing the cell from IDLE. With this IE, the network provides this information in dedicated signalling when configuring a UE with a SCells or with an additional cell group (SCG). It also provides it for SpCells (MCG and SCG) upon reconfiguration with sync. In this IE, the DownlinkConfigCommon IE is included that provides common downlink parameters of a cell. In its turn, in DownlinkConfigCommon IE we find the FrequencyInfoDL IE that provides basic parameters of a downlink carrier and transmission thereon and in there the MultiFrequencyBandListNR IE is included. From TS 38.331 we read the following
–	MultiFrequencyBandListNR
The IE MultiFrequencyBandListNR is used to configure a list of one or multiple NR frequency bands.
MultiFrequencyBandListNR information element
-- ASN1START
-- TAG-MULTIFREQUENCYBANDLISTNR-START

MultiFrequencyBandListNR ::=        SEQUENCE (SIZE (1..maxNrofMultiBands)) OF FreqBandIndicatorNR

-- TAG-MULTIFREQUENCYBANDLISTNR-STOP
-- ASN1STOP

Since DU is responsible for creating CellGroupConfig and on top of that the gNB-CU does not take any decisions on the band that should be assigned to the UE, we reach the conclusion that in cases of cells with multiple overlapping bands it is the gNB-DU that configures the frequency band the UE uses.
Observation 2: gNB-DU configures the frequency band the UE uses, in cases of cells with multiple overlapping bands
It is clear that the gNB-CU selects a Pcell/Scell (and signals it to the gNB-DU via F1) but it does not select the band on which the UE is going to be served. This is especially true in single connectivity cases where a cell has overlapping bands. 
The question arises then. If the gNB-DU selects a band different than the one the UE originally selected, how can the gNB-CU know about this decision? 
By following the procedure step by step we saw above that currently this information is not revealed to gNB-CU. Rather we would say that an accurate description of the current status is that the gNB-CU does not know the band assigned by gNB-DU and configures measurements for potentially the wrong band.
If gNB-CU does not know the band on which the UE is served, it will assign measurement gaps “shaped” for a serving band that is incorrect. 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.
Figure 1 below describes the issue in a graphical way.


Figure 1: Description of Measurement Gap assignment issue when a UE is moved between bands within the serving cell

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. 
Figure 2 describes this solution.



Figure 2: Description of possible solution 


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 R3-204777 and in R3-204778.
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