[bookmark: _Hlk514061252]3GPP TSG-RAN Meeting #91-e	R4-210377
24 Jan – 5 Feb 2021

Title:	DC location > 2CC

Source:	Qualcomm Incorporated

Agenda item:	9.11
Release:	Rel-17

Document for:	Discussion and Approval

1.	Introduction
RAN2 recently agreed framework for reporting DC location for UL CA up to 2CC [1] based on guidance from RAN#90 [2]. For FR2, RAN4 has specified UL CA up to 8 CC thus for FR2 TE or gNB would not have the information where UE would put the DC. New method is needed to report DC location with higher number of CC’s. 
2. 	Discussion
2.1	Motivation
FR2 requirements for emissions are different from FR1 in RAN4 specifications. In-band emissions and associated exceptions for carrier leakage and IQ image apply also over DL CC’s and spectrum emission mask does not apply for the frequencies overlapping with the configured DL CC’s. 

Figure 1. Difference between emission requirements between FR1 and FR2
The location of the carrier leakage can be on top of configured DL CC but current methods for reporting carrier leakage frequency can not be used in accordance with FR2 requirements in RAN4. 
Observation 1:  In-band emissions or any emission requirements overlapping with configured DL CC frequencies can not be tested for FR2 CA (DL or/and UL) due to missing framework for carrier leakage frequency reporting.  
In-band emission exception for carrier leakage is allowed up to -25 dBc from the power of all allocated PRBs but in-band emission requirement can be up to -25 dB from power of single PRB power. Carrier leakage can therefore be 10*LOG10(LCRB) above the in-band emission limit where LCRB is the number of allocated PRB’s or 10*LOG10(12*LCRB) above power of single subcarrier.  When there are 26 PRB’s allocated, the power of carrier leakage will be equal to subcarrier of an allocated PRB carrying PUSCH or PUCCH.
Observation 2: Carrier leakage of one UE can exceed power of a subcarrier carrying PUSCH/PUCCH from an other UE at the gNB receiver.        
Current DC location reporting is part of RRC reconfiguration complete message [3] but UE may change its DC location based on activated BWPs [4] and with that logic having 8 CC’s and four BWP’s each it would result more than 65 000 different theoretical locations of the carrier leakage. Creating method to address those all possible locations based on configuration seems challenging and introduces unnecessary complexity. More streamlined method would be method based on activation rather than configuration. 
Observation 3: RRC configuration-based method for reporting DC location for > 2CC CA seems challenging. 
2.2 Proposal 
FR2 seems to need more flexible solution for reporting the DC due to large number of CC’s and UL carrier leakage dependency of activated or configured DL CC’s. 
Proposal: RAN WG’s are tasked to develop a method for reporting the carrier leakage suitable for FR2 purposes.  
Conclusion
We discussed the motivation for the continuation of work that was concluded in RAN2 with referenced CRs and LS [5] and made the following observations:
Observation 1:  In-band emissions or any emission requirements overlapping with configured DL CC frequencies can not be tested for FR2 CA (DL or/and UL) due to missing framework for carrier leakage frequency reporting.  
Observation 2: Carrier leakage of one UE can exceed power of a subcarrier carrying PUSCH/PUCCH from an other UE at the gNB receiver.        
Observation 3: RRC configuration-based method for reporting DC location for > 2CC CA seems challenging. 
And made the following proposal:
Proposal: RAN WG’s are tasked to develop a method for reporting the carrier leakage suitable for FR2 purposes.  
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Figure 1. Difference between emission requirements between FR1 and FR2
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