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1.	Introduction
Ran2 has defined the rel-17 DC location signalling framework and it can be found in TS 38.331 under the name UplinkTxDirectCurrentMoreCarrierList. Ran4 needs to clarify what and when this is used for Fr1 and Fr2. 
It should be noted that the WF [31] in chairman report as found in (R4-2215300) is marked as revised and revision (R4-2215145) is marked as approved. Based on GTW discussion, the [31] (R4-2214418) was approved. This issue is addressed by RAN4 leadership now. 
In both documents, the following is marked as agreed:
 Way forward: From Rel-17 onwards, any RF correction or exception to emission or such IBE for carrier leakage and IQ image will be granted only if UE supports signalling method that enables signalling the carrier leakage for the applicable feature. UE can still signal “unknown” for applicable cases with R15 or R16 signaling method.  
In this paper we continue the discussion for which case what method can be used and how to put the agreement above in to the specifications. 
2. 	Discussion
2.1	How to refer in the ran4 spec to the DC location signalling method
As agreement states, exception will be granted only if UE signals the location of the DC. In practice this means that the specification needs to be changed, the exact language is in accompanying CRs. In various places the ran4 specification should say the UE indicates the carrier leakage frequency and it can be added that it indicates either using IE UplinkTxDirectCurrentMoreCarrierList or UplinkTxDirectCurrentTwoCarrierList or even in some cases with Rel-15 IE UplinkTxDirectCurrentList. It is out proposal that RAN4 specification do not specify the exact way to declare the carrier leakage frequency but refer to the IE only. For example in clause 6.4A.2.1.3 Carrier leakage or TS 38.101-1 contains text:
For intra-band contiguous CA, the carrier leakage requirement is defined with applicable frequencies dependent on parameter txDirectCurrentLocation-r16 or txDirectCurrentLocation (as defined in TS 38.331 [7]).
This is not wrong but Rel-15 IE UplinkTxDirectCurrentList contains more parameters as below:

The index of the subcarrier is indeed denoted with the txDirectCurrentLocation but also other information is needed in the information exchange. It would be therefore easier to just refer to the IE UplinkTxDirectCurrentList in whole. And same applies to the Rel-16 IE UplinkTxDirectCurrentTwoCarrierList and its txDirectCurrentLocation-r16 and Rel-17 IE UplinkTxDirectCurrentMoreCarrierList.
In practice this would mean that ran4 specification would be changed to refer only these:
Rel-17 method:  UplinkTxDirectCurrentMoreCarrierList
Rel-16 method:  UplinkTxDirectCurrentTwoCarrierList
Rel-15 method:  IE UplinkTxDirectCurrentList
This would simplify the language and leave out possible confusion on what parameters and how it is indicated. How to use the methods should be understood based on RAN2 specifications. 
Proposal 1: Only refer to the IE name for indicating carrier leakage frequency in ran4 specifications. 
Alternative approach, may have problems. If one reads the specifications, there is a reference to txDirectCurrentLocation and txDirectCurrentLocation-r16 in many places, for example Table 6.4A.2.1.2-1 Minimum requirements for in-band emissions in Note 5 and in 6.4A.2.2.0 General (under 6.4A.2.2 Transmit modulation quality for intra-band non-contiguous CA) and then again in 6.4A.2.2.3 Carrier leakage. Seems unnecessary complication to repeat the IE name and the one of the parameters in all places and now we would need to add a description how carrier leakage default, offset etc informs receiver what the frequency for carrier leakage is. 
Observation 1: Adding Rel-17 DC location method in to the ran4 specification with same detail as rel-15 and rel-16 methods are written, it will mean to add long descriptions repeated in many places 
2.2	Essential changes to make exceptions conditional to the UE signalling the location
In both FR1 and FR2 specifications, it should be stated in the “carrier leakage” sections that the frequency is stated with a signalling method. In previous meetings, one version of WF [31], RAN4 was working on a list but a version (R4-2215145) with the list was not approved. It can be discussed if ran4 can come up with a way to state in the specifications which method is used for which feature but alternatively it maybe easier to merely state which method can be used in corresponding CA sections. For Fr1 TS 38.101-1, there is a carrier leakage clause as follows 
6.4A.2.1 Transmit modulation quality for intra-band contiguous CA
6.4A.2.1.3 Carrier leakage
6.4A.2.2 Transmit modulation quality for intra-band non-contiguous CA
6.4A.2.2.3 Carrier leakage
And if Fr2 TS 38.101-2 clause is in
6.4A.2 Transmit modulation quality 
6.4A.2.2 Carrier leakage
In principle, it should be sufficient to note in these sections that UE indicates the frequency of the carrier leakage with a signalling method, however it is appropriate. In sections that rely on information of the carrier leakage, such as in-band emissions, it can be just referred to “carrier leakage”.
Proposal 2: Appropriate Carrier leakage frequency signalling methods are specified in “carrier leakage” clauses
This would simplify the specification for this part greatly. It also would mean that for any single CC specification clause, rel-15 method would be mentioned and on the other hand for non-contiguous intra-band CA only Rel-17 method would be mentioned. For Fr2, a discussion could be had if the generic CA section mentions Rel-16 method since the applicability is only up to 2 CCs. If it is mentioned, perhaps with a note that it applies only for limited cases. 
The important update to specifications would be to remove the unknown cases that in practice prevent RAN5 from defining a test case. Especially intra-band UL CA where in Table 6.4A.2.1.2-2 it is mentioned that the carrier leakage and IQ image frequencies are unknown. The discussion on detailed changes might the better to have with the CR but in here we propose the principle based on what the CR can be then drafted:
Proposal 3: Modify RAN4 rel-17 specification so that carrier leakage and IQ image frequency are known to receiver when an exception or correction requires the knowledge of the frequency
This is in accordance to the agreement in WF [31] and details the execution of the agreement.
2.3	Handling of reporting 3300& or 3301 in ran4 specifications
Reporting 3300&3301 means the receiver will not know where to expect the carrier leakage to appear. For RAN4 requirements this is meaningless information since receiver can not remove or correct anything based on unknown information. The notation that UE can report 3300 or 3301 is in many places. Our view is that they can remain there as long as it is clear and if needed, clarified that reporting “unknown” or “outside CC” does not imply an exception or allowance for correction in the RF requirements. 
Proposal 4 : Reporting 3300 or 3301means UE is not entitled for an exception for carrier leakage or IQ image.  
In principle, there may not be many places if any at all outside the “carrier leakage” clauses where this clarification is needed.  
Conclusion
We made the following observation:
Observation 1: Adding Rel-17 DC location method in to the ran4 specification with same detail as rel-15 and rel-16 methods are written, it will mean to add long descriptions repeated in many places 
And made the following proposals:
Proposal 1: Only refer to the IE name for indicating carrier leakage frequency in ran4 specifications. 
Proposal 2: Appropriate Carrier leakage frequency signalling methods are specified in “carrier leakage” clauses
Proposal 3: Modify RAN4 rel-17 specification so that carrier leakage and IQ image frequency are known to receiver when an exception or correction requires the knowledge of the frequency
Proposal 4 : Reporting 3300 or 3301means UE is not entitled for an exception for carrier leakage or IQ image.  
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