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1.	Introduction
RAN4 agreed WF [9] on the DC location issue. The key agreements we discuss in this paper are as follows:
 (
Factors affecting the exception
For FR1, UL configured or activated outermost CCs or BWPs
For FR2, UL or DL configured or activated outermost CCs or BWPs 
For both FR1 and FR2, some UEs may further optimize the DC location based on inner CCs or BWPs if necessary
Way of indication of DC location
Option 1: Defined as offset from the default DC location
The definition of the default is FFS
Encouraged to study if the outermost CCs or BWPs aspect can be merged or not
Option 
2:Function
 of outermost CC or BWP
)
WF had other agreements, but we are not discussing those in depth here. 
2. 	Discussion
2.1	Definition of default DC location
The latter agreement says the DC location can be declares by means of default location. What is default location needs to be defined and agreed. One simple way is to say it is the middle of the bandwidth. But then the question is which bandwidth? It can be configured, activated CC, activated BWP or even allocated bandwidth. We propose to define default so that it can be any of the above with exception of allocated BW.
For FR2, the DC location can be on DL only CC and since the reference architecture recognises shared LO between TX and RX, it adds the component of DL or UL bandwidth to the default. We also propose that it is up to the UE if the default DC location is defined by UL or DL bandwidth. 
Proposal 1: Default DC location is defined in six ways as follows: DC is in the middle of configured, activated CC or activated BWP bandwidth and depends on UL or DL bandwidth for each case. 
We also propose to define a capability based on this. In this way, network or TE can calculate the DC location and no communication is needed after UE has indicated it follows the default DC location. 
Proposal 2: Which default DC location UE uses is declared as capability.
This capability should be per band per band combination since DC location may depend if band is part of CA or not. 
The in case the bandwidth used to calculate the default location is such that the center does not exactly hit the subcarrier grid, the closest subcarrier should be assumed. For cases for FR1 which allow DC to be in the region where subcarrier grid is not defined, the exact mathematical value for the DC is used.  
2.2	Offset from default location
For the cases when DC is not placed in the default location, UE can signal the offset relative to the declared default location as discussed in the option 1 of the WF. 
Proposal 3: Offset from the default DC location is signalled compared to the declared default. 
The offset should be declared as number of subcarriers from the default as positive or negative value. When two cells have different SCS, the subcarrier spacing of the cell where the default lands is used. 
For the cases in FR1 where DC lands where there is no subcarrier grid, the subcarrier spacing of the cell with lowest scs us used for the declaration. 
2.3	What parameters are affecting
We prefer to follow the WF in this case and whenever the overall bandwidth as in proposal 1 changes, the DC may be considered to be changed. This translates to changes in outermost CC’s or BWP in outmost CC’s. We do not see it necessary to include inner BWPs as a parameter and therefore propose that
Proposal 4: Whenever configured or activated bandwidth of the UL or DL changes, the DC location can change. 
2.4	Offset with changing bandwidth
The proposed framework assumes that the offset is communicated compared to declared default DC. So if UE communicates that default is based on activated bandwidth center and offset is + 10 MHz, and then if activated BW changes after SCell activation/deactivation, then the DC location also changes. If UE decides to keep the DC in the same place then we can do one of the following
1) UE can declare configuration-based default
2) Signalling method needs to allow communicating new offset for every activation or then based on every permutation of the BWP’s
3) RAN4 can agree not to allow this freedom to the UE (not that option 1 still exists)
The option 1 should be studied further, if the default can be per band and per band configuration then this may not be a problem at all. 
Conclusion
We discussed how DC location should be defined to minimise the communication between UE and gNB for this issue but still provide full flexibility for the UE. We made following proposals:
Proposal 1: Default DC location is defined in six ways as follows: DC is in the middle of configured, activated CC or activated BWP bandwidth and depends on UL or DL bandwidth for each case. 
Proposal 2: Which default DC location UE uses is declared as capability.
Proposal 3: Offset from the default DC location is signalled compared to the declared default. 
Proposal 4: Whenever configured or activated bandwidth of the UL or DL changes, the DC location can change. 
We also discussed how to handle the offset signalling when default changes based on activated BW.
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