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1. Introduction
In RAN#95e, we have following incomplete work for DC location in exception sheet:

DC location:
· Offset range from a default DC location
· Single CC handling within CA
· Handling of DL only CC

In this contribution, we provide our views on these remaining issues. 
2. Discussion
2.1 Offset range and DL only CC
The offset range have been discussed since we agreed on reporting framework and two candidate values are ± 20MHz and ±1.5 GHz, but we cannot move forward further because the justification for these two candidates is quite different and it is hard to find any compromise. One notable thing is that in [1], any exceptions for carrier leakage are not allowed in FR1.

For 1x26dBm PA + 1LO with 200MHz BW and 2x23dBm PA + 1LO with 200MHz BW, to handle in-gap requirement when LO or image fall inside
· No exception requirement is allowed assuming
· SEM for in-gap is -13dBm/MHz and in-gap is less or equal to aggregated bandwidth
· Applicable for PC3 and PC2

It implies that the gap in NC CA should not be larger than the aggregated bandwidth and LO may not be allowed to be landed in gap due to the need of high DC suppression. One potential way is the pull the DC from gap into CC spectrum, but the ± 20MHz offset will eliminate many possible configurations, as shown in Figure 1
[image: ]
Observation 1: Considering the limitation of SEM in the gap, ± 20MHz may preclude many possible CC configurations in FR1.

Based on the analysis above, we can further consider the maximum gap allowed in FR1. The maximum gap condition should be 100 MHz when two 50 MHz CCs exist considering the gap should be less than or equal to aggregated bandwidth as mentioned in the agreement above, and the offset range should be at least ± 75 MHz.
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We know this may not be a typical scenario and 2 LO is more suitable to cover such case, but we still prefer the offset range should not restrict the potential UE implementation.

Proposal 1: For FR1, considering the maximum gap condition, the offset range can be ± 75 MHz to avoid potential restriction on UE implementation.

For FR2, the situation is quite different because both UL and DL CC will affect the DC location. The maximum allowed frequency separation class can be up to 2400 MHz, but the Fs for UL can not be larger than 1400 MHz and the rest of spectrum can only be indicated as DL-only (Fsd). It is noted that the “gap” is not allowed between Fs and Fsd, and the Fsd can only extends on one-side of the bidirectional spectrum in contiguous manner. The “contiguous manner” will restrict the LO location and help to reduce the need of offset range as shown in below.

[image: ]
The “contiguous manner” implies that the LO can only locate in common DL&UL spectrum.

Observation 2: For FR2, the shared LO for both UL and DL can not shift in DL-only spectrum due to the restriction of RF architecture.

As mentioned above, the maximum common UL&DL spectrum will no larger than 1400 MHz. Although in current FR2 spec the exception of SEM for carrier leakage is allowed, we think the SEM limitation comes from regulatory and should be applicable for both FR1 and FR2, so the FR2 may also need to avoid the LO fall into the gap and the maximum required offset range will be ± 725 MHz as shown in below. 
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Proposal 2: For FR2, the offset range should be ± 675 MHz and the CC(s) located in DL-only spectrum will not be used to calculate the default DC.

Another issue that related to the offset range is the signaling bit and some companies suggest to reuse the 12 bit to indicate the offset which is used for single carrier. Based on the analysis above, for FR1, ±75 MHz require 14 signaling bit based on 15 kHz SCS and for FR2, ±675 MHz require 15 bit based on 60 kHz SCS. In our understanding, we only need to provide the reasonable offset range to RAN2 and the detail of signaling bit should depend on RAN2.

Proposal 3: RAN4 only inform a reasonable offset range to RAN2 and no need to further discuss the detail of signaling bit which is depend on RAN2’s decision.

2.2 Single CC within CA
In WF [2], we agreed that the DC location for 2CC case also can be reported by R17 method and the WID is also revised. However, some companies suggest that the R17 method can also be extended to 1CC case. From our perspective, the new R17 method is applicable no matter CA or single carrier, and no need to restrict its applicability. Considering the signaling framework of R17 method is quite different, if R17 method can cover all DC location reporting scenarios, NW can avoid different signaling methods switching when CA fall back to single carrier. Furthermore, the “frequency component” is not needed for single carrier in FR1.

Proposal 4: The R17 DC location reporting can also cover 1CC case and the “frequency component” is not needed for this case in FR1.

It is noted that the R15 method is mandatory while R17 method is optional. For UE that support R17 reporting method, it’s up to NW which method is used for single carrier. 
3. Conclusion
In this contribution, we provide our views on handling remaining issue of DC location for intra-band CA and our proposals are as follows:
Observation 1: Considering the limitation of SEM in the gap, ± 20MHz may preclude many possible CC configurations in FR1.

Observation 2: For FR2, the shared LO for both UL and DL can not shift in DL-only spectrum due to the restriction of RF architecture.

Proposal 1: For FR1, considering the maximum gap condition, the offset range can be ± 75 MHz to avoid potential restriction on UE implementation.


Proposal 2: For FR2, the offset range should be ± 675 MHz and the CC(s) located in DL-only spectrum will not be used to calculate the default DC.

Proposal 3: RAN4 only inform a reasonable offset range to RAN2 and no need to further discuss the detail of signaling bit which is depend on RAN2’s decision.

Proposal 4: The R17 DC location reporting can also cover 1CC case and the “frequency component” is not needed for this case in FR1.
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