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1 Introduction
For FR1 intra-band UL CA with 2CCs, RAN2 already implemented the CR for enhanced DC location reporting in RRC signaling.
For 2CC, there is 32 positions considered, for different configured and activated status on each CC. 

In RAN #91-e, new objective is introduced into FR2 WID on DC location reporting for both FR1 and FR2.

This paper provides further analysis on DC location reporting. 
2 Discussion
2.1 DC location reporting for FR2
When we discuss on DC location reporting for FR1 in Rel-16, there is problem haunting there for a long while: the signalling overhead to indicate all possible activated BWP combinations. While for FR2, optimization on the signalling overhead should be considered more.
Currently, FR2 WI are under discussion of UL gap calibration, the calibration includes MPE power management, transceiver and PA. In transceiver calibration, LO leakage and Image calibration is highly recommended while it can enhance the transmitter EVM thus to improve output power.

For FR2, If UE can support LO leakage calibration to eliminate LO before transmission, we think DC location reporting is not needed. This is because:

In [1], company provides signalling overhead as 65 000 different theoretical locations, compared with such signalling overhead for each RRC reconfiguration, we think UL gap calibration overhead is deserved.

Proposal 1：If UE support UL calibration on transceiver LO leakage, UE does not need to report FR2 DC location to the network.
However, if UE does not support UL calibration on transceiver LO leakage, DC location reporting may be needed.
Possibly there are 3 containers for DC location reporting:

· RRC signalling as Rel15 and Rel-16: indicate all possible DC locations to the network. The benefit is network can always capture the DC location in real time. For the signalling overhead, optimization solution to reduce signalling was discussed in Rel-16, we can observe that there is space on reducing signaling.

· MAC CE: indicate DC location in MAC CE, CC activation could be one of the triggering event. But when DC location changing is triggered by DCI, MAC CE reporting cannot catch up with the delay on physical layer. The other possibility is, UE reporting all possible DC locations in MAC CE, which seems occupy big signalling overhead.

· Layer 1 channel: one possible solution is to utilize PUCCH for DC location reporting: for each BWP activating, UE reporting DC location in earliest PUCCH after UE is working in the new BWP as shown in Fig 1. But there are many issues need to solved by RAN1 spec: Firstly, one DC location has 12bit number, then PUCCH format 0/1 are not adaptable, while how many OS are needed depends on other conditions(PUCCH format, coding rate…). UE report the LO position after each BWP activation will create big controlling overhead in L1. Secondly, the PUSCH transmission before the adaptable PUCCH would be still without DC location reporting to gNB. Thirdly, PUCCH transmission specifically for DC location is not easy to be ensured, e.g. it can be scheduled by each BWP switching DCI command, or can be scheduled by UE sending SR. However, for timer based BWP switching, the PUCCH scheduling would need additional complex design. It can be expected even larger delay for TDD band.


[image: image2.png]Start line:when UE can be
scheduled in new BWP

15t BWP switching
command by
PDCCH

BWP switching delay

DL transmission

, NewDC location by L1

| signalling
|

2" BWP switching
command by PDCCH





Fig 2. One example: Report additional DC by PUCCH after each BWP activation
Considering aspects above, we prefer to define FR2 DC location reporting still in RRC signaling.

Proposal 2：If UE support UL calibration on transceiver LO leakage, UE can indicate DC location to the network by RRC signalling. Signalling overhead optimization solution is FFS.
2.2 DC location reporting for FR1
For FR1, considering the spectrum allocation, 3 UL CCs is most possibility we need to take into consideration for DC reporting.
Similar as the analysis in FR2 DC location reporting, we prefer to define FR1 DC location reporting still in RRC signaling.

Proposal 3：RAN4 continue the discussion on DC location reporting for FR1 in RRC signalling. Signalling overhead optimization solution is FFS.
3 Conclusion

In this contribution we discussed on the open issues on DC location reporting, according to the analysis, we have the following proposals: 
Proposal 1：If UE support UL calibration on transceiver LO leakage, UE does not need to report FR2 DC location to the network.
Proposal 2：If UE support UL calibration on transceiver LO leakage, UE can indicate DC location to the network by RRC signalling. Signalling overhead optimization solution is FFS.
Proposal 3：RAN4 continue the discussion on DC location reporting for FR1 in RRC signalling. Signalling overhead optimization solution is FFS.
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