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1 Introduction
Separation class capability is introduced for NC CA in RAN4 #84bis meeting, LS[1] was sent to RAN2 to define the UE capability as UL and DL respectively.
Since RAN2 only defines separation class as {c1,c2,c3}, RAN4 have discussion on introducing separation class into TS 38.101-2.

This paper provides analysis on remaining issues for separation class UE capability.

2 Discussion
2.1 Mismatch between UE and gNB with the current separation class UE capability
The separation class capability is defined in TS 38.331 as below:

[image: image1.png]FeatureSetUplink information element.

FeatureSetUplink SEQUENCE {v
featureSetlistPerlUplinkce SEQUENCE (STZE (1.. maxNrofServingCells)) OF FeatureSetUplinkPercC-Id,«
scalingFactor ENUMERATED {£Opd, £0p75, £0p8} OPTIONAL, ¢
crossCarrierScheduling-OthersCs ENUMERATED {supported} OPTIONAL, ¢

intraBandFregSeparationUL Fre OPTIONAL,




For TDD operation, there is no limitation that UL CC bandwidth always equals to or less than DL CC, so there is possibility that UL CCs is configured outside the range of DL CCs, which can be seen in fig 1.
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Fig 1 UL CCs is configured outside the range of DL CCs for NC CA
As shown in Fig 1, UL separation class is reported in separationclassUL, DL separation class is reported in separationclassDL. Assume UE reports it as 1200MHz both in UL and DL, UE cannot support configuration in Fig 1, it is because the total span between the lower edge of the lowest CC and higher edge of the highest CC including both UL and DL is larger than 1200MHz. It exceeds UE capability.

Observation 1: The NC CA configuration could exceed UE capability on separation class if uplink CCs is configured outside the range of DL CCs.
We also found that the same problem is for contiguous CA. If UL CCs is configured outside the DL CCs, with current bandwidth class signaling, there is risk that UE capability will have mismatch between UE and gNB. It can be seen in Fig 2.
[image: image3.png]



Fig 1 UL CCs is configured outside the range of DL CCs for contiguous CA
Observation 2: The contiguous CA configuration could exceed UE capability on the current banwidthclass if uplink CCs is configured outside the range of DL CCs.
Proposal 1: Define separation class with limitation on UL CCs position in Rel-15 spec as below:
For intra-band contiguous carrier aggregation, Uplink CCs shall be configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier.
For intra-band downlink non-contiguous carrier aggregation, Uplink CCs shall be configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier.
3 Conclusion

In this contribution we discussed on the open issues on frequency separation class, according to the analysis, we have the following proposals:
Observation 1: The NC CA configuration could exceed UE capability on separation class if uplink CCs is configured outside the range of DL CCs.

Observation 2: The contiguous CA configuration could exceed UE capability on the current banwidthclass if uplink CCs is configured outside the range of DL CCs.
Proposal 1: Define separation class with limitation on UL CCs position in Rel-15 spec as below:

For intra-band contiguous carrier aggregation, Uplink CCs shall be configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier.
For intra-band downlink non-contiguous carrier aggregation, Uplink CCs shall be configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier.
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