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1 Introduction
DC location reporting has been discussed in Rel-16 for the 2UL CC case and the CR in RAN2 was agreed to report DC location based on the permutation of BWPs which is maximum 64 locations can be accommodated. In Rel-17, the DC location reporting for FR2 more than 2CCs was added into WID [1]. And in last meeting the WF [2] was agreed as below. This paper further discuss on this issue.
	· Factors(topic 2-1/2-4)
· 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
· Other ideas are not precluded.
· Option 2:Function of outermost CC or BWP
· Detail function definition is FFS
· Other solutions are not precluded 


2 Discussion

In the agreed WF [2], it has concluded that the factors for DC location includes the outmost CC/BWP, and also some UEs may need to optimize the DC location based on the inner CC/BWP. And it has given mainly two options, one is define DC as a function of outmost CC/BWP, the other is define as offset from default DC location.
As has pointed out in [3] that DC location is UE implementation specific issue, which depends on PA/RFIC architecture and also the strategy in handling of internal interference. This makes for some UE the DC location can be assumed as the middle of outmost configured or activated CC/BWP, but for other UE the DC location might be changed due to the activation of middle CC/BWP and need some offsets. Therefore, in our view, there is no need to exclude the two options and actually can be chosen based on UE implementation. However, it is also understood that with the default + offset method (option 1 above), the Option 2 can be covered, i.e. when the offset value is 0 then use the default DC location.
Observation 1:    Option 1 (default DC+offset) can cover Option 2 (default DC) when the offset is 0.
In the previous discussion, it was also pointed out that with the increase of CC numbers the offset choices from the default DC location could be quite large if assuming 15khz SCS as the step. To reduce the complexity, following aspects can be considered:

· Defining larger step, e.g. use multiple SCS as the step
· Only allow frequency offset in a certain range, as shown in figure 1
· Multiple default DC location could be considered to accommodate different implementations and further reduce the DC offset complexity, e.g. default DC is in the middle of configured outmost CC, or in the middle of activated CC, etc., as shown in figure 2
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Figure 1 DC offset and the range
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Figure 2 Multiple default DC locations
Observation 2:    To reduce the complexity of offset definition, defining larger step, limit offset range, and multiple default DC location can help.

One example could be only allow the DC offset within +/-10MHz, and 30KHz step, then the offset choice will be 666 which can be accommodated by 10bits.

Proposal 1:         It is proposed to adopt default DC location + DC offset as the DC reporting solution.
Proposal 2:         It is proposed to adopt [30 KHz] as the DC offset step and only allow the offset be within [+/-10 MHz] range comparing to the default DC location.

Proposal 3:         It is proposed to define multiple default DC locations to accommodate different implementations, including middle of outmost {Configured CC, Configured BWP, Activated CC, Activated BWP}
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