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Introduction
During last RAN4 e-meeting, further discussion on DC location reporting has been done as recorded in [1]. However, there are still some FFS points which can be found in the approved WF [2]. In this contribution, our further analysis and opinions to them and the RAN2 LS [3] will be provided.
Discussion
Relation between Rel-16 and Rel-17 reporting method
The relation between Rel-16 and Rel-17 reporting scheme was required for clarification. Three candidates were provided in WF as copied below:
	(New) Issue 1: Relation between R16 and R17 reporting method.
Proposal 1: From Rel-17 onwards the newly defined approach is used and not allow Rel-16 approach;
Proposal 2: both methods can be signaled at the same time, Rel-16 method would supersede Rel-17 method for 2CCs;
Proposal 3: Others;
WF:
Companies are encouraged to input more details about how/whether the R16 and R17 DC location reporting coexist.


Although it is more appropriate to be discussed in RAN2 signalling design, we would like to share our opinion. In general, we think the “Rel-16 replaced by Rel-17” introduced by Proposal 1 is not our preference. Because the Rel-17 approach targets to >2CC scenario, while the Rel-16 approach was designed for 2CC specifically. Thus we think it is unnecessary to extend the application scenario of Rel-17 method, otherwise the existing Rel-16 method will be redundant. Besides, RAN2 has already agreed on the following design as recorded in [4]:
	· Introduce a new release-17 network request for the extended DC location reporting for more than 2 UL CCs.
· Upon a new release-17 network request, the UE reports the extended DC location reporting for more than 2 UL CCs, i.e. the release-17 network request does not trigger the reporting of reportUplinkTxDirectCurrent and reportUplinkTxDirectCurrentTwoCarrier-r16.


Accordingly, we have the following proposal:
Proposal 1: Clarify that Rel-17 method only applies to >2CC scenario. 
More details on DC location reporting and the offset range
Even RAN4 has progress on the Rel-17 DC location reporting, i.e. default + offset method, detailed design for 2 LO case is still under discussion. The candidate solution for 2 LO scenario can be depicted as following figure:  
[image: ]
Figure 1. Two options for 2 LO case
From the gNB perspective, we think both options can be adopted since they all well serve the purpose of computing the real DC location per LO. One thing should be noted is that the mapping between real DC location and CC group should be reported whichever RAN4’s decision between the two options. One example is shown in the following figure:
[image: ]
Figure 2. Image due to the RB allocation on CC3
As we can observe from Figure 2, for different mapping between real LO and CC group, the IBE exception caused by the same RB allocation could appear in different location. Thus if the aforementioned mapping information is missing, TE has no idea where the actual exception is.
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    Figure 3. Example on unnecessary IBE exception
Accordingly, we think it is necessary for UE to report the mapping between DC location and CC group if multiple DC location is declared. 
Proposal 2: For 2 LO case, UE should report two default DC locations, and the mapping information of each default DC location and its corresponding frequency components (CCs or BWPs). 
As for the offset range, we tend to use the smaller value rather than 1.5 GHz, considering our analysis in [5] and our choice on the two default DC location reporting scheme for 2 LO case.    
Proposal 3: Reuse the 12 bit length of the Rel-16 DC location report signalling for Rel-17 DC offset range. 
RAN2 LS reply
RAN4 is required to clarify the meaning of “per band” default DC location report.
	Question 1:
RAN2 asks RAN4 to clarify the meaning of the following RAN4 statement in their LS.
	UE declares the default UL DC location per band configuration as capability.


In particular for the text “per band configuration”, there are two interpretations among companies in RAN2.
  Interpretation A:	Per band per band combination
  Interpretation B:	Per intra-band UL CA component per band combination


From our understanding, the Interpretation B, if it means per CC report, is quite redundant. Since UE is unlikely to implement different default DC location determination scheme, e.g. “static” or “dynamic”, for different CC belongs to the same band. Thus, we think Interpretation A is the correct understanding.    
Proposal 4: Per band per band combination is the granularity for UE default DC location report.
Regarding the Question 2 in RAN2 LS, we have already gave our opinion as in Proposal 2. In conclusion, the draft LS reply can be adopted as in Annex.
Proposal 5: Adopt the draft LS reply to R2-2201978 in Annex.

Conclusion
In this contribution we discussed on the open issues on Rel-17 DC location report, according to the analysis, we have the following proposals: 
Proposal 1: Clarify that Rel-17 method only applies to >2CC scenario. 
Proposal 2: For 2 LO case, UE should report two default DC locations, and the mapping information of each default DC location and its corresponding frequency components (CCs or BWPs). 
Proposal 3: Reuse the 12 bit length of the Rel-16 DC location report signalling for Rel-17 DC offset range.
Proposal 4: Per band per band combination is the granularity for UE default DC location report.
Proposal 5: Adopt the draft LS reply to R2-2201978 in Annex.
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1	Overall description
RAN4 would like to thank RAN2 for the LS and the following questions:
Question 1:
RAN2 asks RAN4 to clarify the meaning of the following RAN4 statement in their LS.
	UE declares the default UL DC location per band configuration as capability.


In particular for the text “per band configuration”, there are two interpretations among companies in RAN2.
Interpretation A:	Per band per band combination
Interpretation B:	Per intra-band UL CA component per band combination

RAN4 thinks the Interpretation A is the correct one, considering that the UE implementation is unlikely to apply different default DC location determination for each intra-band UL CA component per band. Thus the response is: 
Answer to Question 1: Interpretation A is the correct understanding.

Question 2:
RAN2 understand the following requirement is meant to address dual PA architecture for intra-band UL CA. RAN2 asks RAN4 to clarify how two DC locations should be reported by the UE.
	RAN4 requests RAN2 to make carrier leakage reporting future proof by accommodating reporting of at least two DC locations in same intra-band configuration regardless of the number of aggregated carriers.



After discussion, RAN4 has the following clarification on how two DC locations should be reported by UE: 
Answer to Question 2: For two DC locations case, UE should report two default DC location determinations, and the mapping information of each default DC location and its corresponding frequency components (CCs or BWPs).
2	Actions
To RAN2 
ACTION: 	RAN4 respectfully asks RAN2 to consider the above responses during their discussion.  

3	Dates of next TSG RAN WG4 meetings
TSG RAN WG4 Meeting #103-e		May 16 – May 27, 2022		Electronic Meeting
TSG RAN WG4 Meeting #104		   August 22 – August 26, 2022		Toulouse, France
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