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1	Introduction 

DC location reporting for intra-band UL CA has been developed in Rel-16 which however only accommodates up to two component carriers (CCs). Considering that FR2 intra-band UL CA has already been specified with up to 8 CCs, the need to develop DC location reporting mechanism for more than 2 CCs has been formulated as an objective under the Rel-17 “Further enhancements of NR RF requirements for frequency range 2” WID [1]. In RAN4 #101-e, the framework for identifying the default DC location was agreed [2] and an LS was addressed to RAN2 with details on DC default location framework for UL CA with more than 2 CCs [3]. However, the mechanism for multiple DC locations reporting and the definition of offset from default location still remained unsettled as highlighted in the WF on DC location [4] approved in last RAN4 meeting. In this contribution, we share our views on how multiple DC locations may be reported and how the offset range can be defined.                      
2 Discussion

2.1	Rel-16/Rel-17 DC reporting coexistence

One of the open issues on DC location discussions from last RAN4 meeting is how and whether Rel-16 and Rel-17 DC reporting mechanism would co-exist. To answer this question, we need to first clarify whether the Rel-17 DC reporting is only developed for more than 2 CCs, or 2CCs is also covered in the framework. If it is the former case, then there would not be concern on how the two reporting would coexist as UE can only choose Rel-16 DC reporting for 2CCs and Rel-17 DC reporting for more than 2CCs.

Observation 1: If Rel-17 DC reporting is only developed for more than 2 CCs, there would not be concern on how the Rel-16 and Rel-17 DC reporting would coexist.     

In our view, Rel-17 signalling should be more generic and can be backward and forward compatible. With that said, it should also cover 2CCs in the framework. If this is the consensus in RAN4, a clarification to RAN2 may be needed as the previous LS to RAN2 was titled as “LS on DC location for >2CC”.

Observation 2: A clarification to RAN2 on whether 2CCs is in the scope of Rel-17 DC reporting may be needed as the previous LS to RAN2 was titled as “LS on DC location for >2CC”      

If 2CCs is also covered in Rel-17 DC reporting, UE shall be allowed to choose either Rel-16 or Rel-17 DC reporting but not both at the same time, if 2CC UL CA is configured. Therefore, coexisting of Rel-16 and Rel-17 DC reporting should not be a concern.

Observation 3: If 2CCs is also covered in Rel-17 DC reporting, UE shall be allowed to choose either Rel-16 or Rel-17 DC reporting but not both at the same time, if 2CC UL CA is configured.

2.2	Multiple DC locations reporting 

The concern of multiple DC locations reporting and the potential framework associated with the default location and offset range was raised in last RAN4 meeting [5]. As illustrated in Figure 2.2-1 where Option 1 contains two default locations and the offset range to each real DC location would be small. However, for Option 2, there is only one default location and the offset range to each real DC location could be relatively wide and up to GHz for FR2. 
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Figure 2.2-1 Options for multiple DC location reporting

In our view, the spirit of finding a default location is that the default should already be very close to the real DC location. With that said, the framework should base on Option 1 where the number of default locations must be the same as number of DC locations.

Observation 4: The spirit of finding a default location is that the default should already be very close to the real DC location. 

However, in the current RAN4 agreed default DC location framework, the entire carrier allocations had been considered as a single frequency block. As a result, only one default location can be decided. To support multiple default locations associated multiple DC locations reporting, the signalling shall allow UE to indicate multiple frequency blocks where DC would reside. For example, for carrier allocation as illustrated in Figure 2.2-1, CC1 would be indicated as the first frequency block and CC2+CC3 would be indicated as the second frequency block. For each frequency block, the same framework for default location determination can be applied.     

Proposal 1: To support multiple default locations associated multiple DC locations reporting, the signalling shall allow UE to indicate multiple frequency blocks where DC would reside.

Proposal 2: For each frequency block, the existing framework for default DC location determination can be applied.

2.3	Offset range 
 
With the spirit that default location should already be very close to the real DC location, in our view, the offset range shall not exceed the maximum single carrier channel BW. Therefore, the bit width designed for Rel-15 and Rel-16 DC location reporting should be sufficient for the expected offset range.

Observation 5: The bit width designed for Rel-15 and Rel-16 DC location reporting should be sufficient for the expected offset range. 
  
3	Conclusion

In this contribution, we share our views on how multiple DC locations may be reported and how the offset range can be defined.

Observation 1: If Rel-17 DC reporting is only developed for more than 2 CCs, there would not be concern on how the Rel-16 and Rel-17 DC reporting would coexist.

Observation 2: A clarification to RAN2 on whether 2CCs is in the scope of Rel-17 DC reporting may be needed as the previous LS to RAN2 was titled as “LS on DC location for >2CC”

Observation 3: If 2CCs is also covered in Rel-17 DC reporting, UE shall be allowed to choose either Rel-16 or Rel-17 DC reporting but not both at the same time, if 2CC UL CA is configured.

Observation 4: The spirit of finding a default location is that the default should already be very close to the real DC location.

Observation 5: The bit width designed for Rel-15 and Rel-16 DC location reporting should be sufficient for the expected offset range.

Proposal 1: To support multiple default locations associated multiple DC locations reporting, the signalling shall allow UE to indicate multiple frequency blocks where DC would reside.

Proposal 2: For each frequency block, the existing framework for default DC location determination can be applied.
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