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1.	Introduction
 (
UE is allowed to
 
change DC location based on activation or configuration based on any BWP in any CC
 but whether DC locations can be decided by the outermost CCs or BWPs for some UE’s is FFS
Number of CCs is 15 CCs based on NC DL CA, maybe consider up to 16 which is ran2 limit
DC location reporting mechanism for UE supports calibration gap can be further discussed in parallel with the case that UE does not support calibration gap
)RAN4 agreed WF [8] on the DC location issue with following agreements:

This paper discusses what additional agreement are needed to conclude the ran4 part of the work. 
2. 	Discussion
2.1	Agreements
The WF says the number of CC’s that can be used as a parameter for the DC location is 15 and ran4 can further discuss if 16 will be used. Agreement also means that the DL CC can be the parameter for the DC location. We assume it is obvious that also UL CC can be a parameter for UL DC location. 
DC location can be a function of activation or configuration so for the scope of this paper, we omit repeating “activation or configuration” in this paper but just refer to CC or BWP. It should be noted that if Dc is a function of activation, it covers also configuration since BWP or CC must be configured before it can be activated. 
RAN4 did not discuss or agree where DC can be located. From FR2 specification it can be read that the DC can be on any DL or UL CC. Since the specification also says number of Dl CC’s can not be smaller than UL CC’s, then the DC can be considered to be on any DL CC. 
Proposal 1: For the purposes of communicating the DC location for the exceptions in requirements, DC can be located on any UL or DL CC and exception is not granted for a DC landing outside frequencies enclosed by configured CC’s.  


2.2	Edge CC issue
For full flexibility the easy choice is to allow any BWP or CC, configured or activated to be the parameter for DC location. Having full flexibility would simplify the discussion in ran4 and once ran2 completes the design, it would be fully future proof solution for any kind of NC CA configuration. We provide an example in Figure 1 where edge CC has no impact on where UE places the DC in neither option 1 or 2.  

Figure 1. An example where UE may want to re-tune the DC and edge CC status has no impact on DC location
Ran4 could also agree that that only edge CC status has an impact to DC location. That would remove the flexibility for the two options in Figure 1 from the UE since edge CC is unchanged for those cases but it would also simplify the reporting. 
With edge only having impact, it should also be understood is it edge most UL or edge most DL CC’s that have an impact on the location. In our view, it should be up to UE to indicate if the DC location is dependent on UL or DL edge most CC’s, similarly as in full flexible case. 
Proposal 2: It is up to UE if DC location is dependent on the UL or DL CC or BWP status. 
With the edge only as parameter, the network would assume DC location does not change in the example in the Figure 1. We further elaborate the situation with two different fallbacks in Figure 2. 

Figure 2. Possible scenarios to consider if only edge CC is a parameter for the DC location
For the fallback 1, UE would be able to declare the new DC location but for the fallback 2 (same as option 1 in Figure 1) UE would not be able tell that DC has been moved. It should be noted that exception would not be granted anymore and UE would not have the option to declare a new location where the exception is valid. 
Despite the situation exists, it is probable that UE will not retune the DC location based on the inner CCs but the overall BW of the CCs or BWPs. The understanding of overall BW should be clear. The corresponding definition based on Fr2 specification is the following
The cumulative aggregated channel bandwidth is defined as the frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs inside the bidirectional spectrum of the UE
In section 6.2A.2.1 but the it can not be used here since it takes the maximum of UL and DL overall bandwidth but in DC location can be a function of DL or UL bandwidth and it since this does not exist in Fr1 specification, it might not be meaningful to use. 


Figure 3. Overall BW 
Proposal 3: Carrier leakage location can be a function of overall UL or DL bandwidth where overall bandwidth is defined as the bandwidth defined by the edge most configured or activated CCs or BWPs depending on UE implementation. 
2.4 Proposal for LS test to ran2
Ran4 should inform RAN2 with an LS the contents of the agreements. There not much more RAN4 should do at this stage. The proposed LS text is as follows:
Proposal 4: Send LS to RAN2 with the following information: 
· Carrier leakage can be located on any configured CC, DL or UL
· Carrier leakage location is a function of configured or activated uplink or downlink bandwidth
· Whether if UE uses configured or activated bandwidth for retuning the carrier leakage location, depends on UE implementation and signaling method should allow UE to choose which one
· DL or UL bandwidth is defined either by overall bandwidth defined by edge most CCs or overall bandwidth defined BWP’s of the edge most CCs. If UE uses CC or BWP for the overall bandwidth depends on implementation and signaling method should allow for both
· Maximum number CC’s where carrier leakage is located and should be used as parameter for determining the location is 16
Conclusion
We discussed about the workplan for the new objective for DC location reporting and made proposals:
Proposal 1: For the purposes of communicating the DC location for the exceptions in requirements, DC can be located on any UL or DL CC and exception is not granted for a DC landing outside frequencies enclosed by configured CC’s
Proposal 2: It is up to UE if DC location is dependent on the UL or DL CC or BWP status. 
Proposal 3: Carrier leakage location can be a function of overall UL or DL bandwidth where overall bandwidth is defined as the bandwidth defined by the edge most configured or activated CCs or BWPs depending on UE implementation. 
Proposal 4: Send LS to RAN2 with the following information: 
· Carrier leakage can be located on any configured CC, DL or UL
· Carrier leakage location is a function of configured or activated uplink or downlink bandwidth
· Whether if UE uses configured or activated bandwidth for retuning the carrier leakage location, depends on UE implementation and signaling method should allow UE to choose which one
· DL or UL bandwidth is defined either by overall bandwidth defined by edge most CCs or overall bandwidth defined BWP’s of the edge most CCs. If UE uses CC or BWP for the overall bandwidth depends on implementation and signaling method should allow for both
· Maximum number CC’s where carrier leakage is located and should be used as parameter for determining the location is 16

Draft LS text is in the appendix
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1	Overall description
[bookmark: _Hlk7620913]Ran4 has worked according to the objective “Specify DC location reporting scheme for intra-band UL CA with more than 2 CCs. Solution should be applicable to FR2 and FR1 (RAN4, RAN2)” and has come to the following conclusion and agreement in RAN4 work:
· Carrier leakage can be located on any configured CC, DL or UL
· Carrier leakage location is a function of configured or activated uplink or downlink bandwidth
· Whether if UE uses configured or activated bandwidth for retuning the carrier leakage location, depends on UE implementation and signaling method should allow UE to choose which one
· DL or UL bandwidth is defined either by overall bandwidth defined by edge most CCs or overall bandwidth defined BWP’s of the edge most CCs. If UE uses CC or BWP for the overall bandwidth depends on implementation and signaling method should allow for both
· Maximum number CC’s where carrier leakage is located and should be used as parameter for determining the location is 16

2	Actions
To 3GPP RAN2:
ACTION: RAN4 respectfully requests RAN2 to create a method to signal UE DC location with the above mentioned information

3	Dates of next TSG RAN WG4 meetings
TSG-RAN WG4 Meeting #100-e			Aug, 2021		E-meeting.
TSG-RAN WG4 Meeting #101-e			Oct, 2021	    	E-meeting
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