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1	Introduction
RAN4#99-e approved an WF [1], where some agreements for factors affecting UL DC location and signalling aspects as well as DC location exception handling were captured. This contribution discusses the option 1 listed in the slide 5 for signalling aspect and DC location exception handling in the slide 3 in [1].
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2	Signalling
On the definition of the default DC location of reference DC location
The virtue of this method would be as far as the default UL DC location is the same position as that of the actual UL DC location, network signalling to report the UL DC location can be saved and only when the actual UL DC location is different from the default, the UE has to report it if it is necessary or requested by NW. Hence the default UL DC location should be the position where it is most likely for UL DC location to stay, though it is not always the case. Hence this does not restrict UE implementation itself.
When it comes to where the most suitable default UL DC location is, there is a following agreement in the WF of [1].
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Default UL DC location of reference DC location
Based on the WF, there are four candidates such that the centre of the UL configured outermost CCs, UL configured outermost BWPs, UL activated outermost CCs and UL activated outermost BWPs for FR1. Although it would be challenging to identify which one is the most suitable, we propose to select the centre of the UL active outermost BWPs since the centre is the place for the UEs to meet emission requirement easiest among those other options.
Proposal 1: For FR1, the default(reference) UL DC location is a center of a lower edge of the lowest active bandwidth part (BWP) and a higher edge of the highest active BWP among all active component carriers (CC).
There may be an opinion that not all the UEs follow the default DC location. Still the Proposal 1, however, does not force those UEs to always implement the proposed default DC location if it does not want to it. If they use a different DC location as default, they can report offset which is the distance the default DC location in the Proposal 1 and the actual DC location. Specifying multiple reference DC locations makes situation more complicated due to one-to-one handling according to the respective UE’s reference DC location from network perspective.
Examples of the proposal 1 are illustrated in Figure 2-1.
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Figure 2.1: A default DC location for Intra band UL CA for FR1
Proposal 2: Signalling concept; the details are discussed in RAN2
· NW considers UL DC location is at the default location as defined in the Proposal 1.
· If the UE has different UL DC location from the above default, the UE reports the actual UL DC location as offset from the default location.
3	Carrier leakage & I/Q image exception handling
It was clarified that the DC location exception handling between FR1 and FR2 is different in [1] if we follow current specifications of 38.101-1 and -2, respectively. ACLR would not be an issue in FR2 since FR2 ACLR is very relaxed to 16 or 17 dB so that IQ image and DC leakage requirements of -25/-20 dBc are sufficient to meet ACLR. And ACLR itself would not be used in ITU-R so that it would be OK for 3GPP to decide its exception by ourselves. The WF of [1] says that exception is allowed for any configured UL or DL CCs for FR2. An essential difference of exception handling of carrier leakage would be not carrier leakage handling itself but rather handling of in-band emission region. Figure 3-1 shows an example configuration for UL and DL CCs for FR2, in-band emission applies over the component carriers so that as the result carrier leakage exception is allowed in it.
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Figure 3-1: Difference of in-band emission applicable region between FR1 and FR2
In LTE and NR FR1, 3GPP has followed the bottom in-band emission region definition in the Figure 3-1. It seems that FR2 in-band emission applies to not only UL CCs but also DL CCs so that exception for carrier leakage or I/Q image is allowed since it is inside in-band emission region. Hence, it would be better not to just discuss if the exception is allowed or not, but rather to check if the current in-band emission for FR2 is aligned with ITU-R recommendation and/or regulations in countries or not. If this FR2 in-band emission definition is allowed, accordingly, a question is raised that why isn’t is applicable to FR1 which has had intensive discussion on handling of the exceptions since it affects selection of UE architecture, accompanied A-MPR as well as resolutions(A-MPR does not work for ACLR issue which is specific issue to FR1 for some UE architectures).
Proposal 3: Companies are encouraged to share their views on carrier leakage/I/Q image exception with consideration of in-band emission applicable region difference between FR1 and FR2.
4	Conclusion
This contribution discusses RAN4 aspect of DC location reporting and handling of DC exception. As a result, we propose the followings.
Proposal 1: For FR1, the default UL DC location is a center of a lower edge of the lowest active bandwidth part (BWP) and a higher edge of the highest active BWP among all active component carriers (CC).
Proposal 2: Signalling concept; the details are discussed in RAN2
· NW considers UL DC location is at the default location as defined in the Proposal 1.
· If the UE has different UL DC location from the above default, the UE reports the actual UL DC location as offset from the default location.
Proposal 3: Companies are encouraged to share their views on carrier leakage/I/Q image exception with consideration of in-band emission applicable region difference between FR1 and FR2.
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Signalingopic2-3)

* 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

« Signalling details
* Leave the below details to RAN2
* How often and/or how quickly the DC location needs to be signalled and its timing
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* DC location when the exception needs to be granted topic2-2).

* For FR1, anywhere between the configured outermost UL CCs for intra-band NC
UL CA whose signalling is absent for dualPA-Architecture |IE
* For FR2, any configured UL or DL CCs
* The above holds unless a necessity of including a gap in-between configured CCs is confirmed.




image3.png
* Factorsitopic 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




