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1 Introduction
In Rel-16, only IBM inter-band DL CA on 28GHz+39GHz requirement is specified. Other inter-band DL CA RF requirements are within Rel-17 WI objectives. Open issues require for further discussion:
· Whether L+L/H+H band combinations apply for CBM type

· Additional Separation class signaling

· Spherical coverage requirement

· Whether CBM type can support non-collocated deployment

· MRTD

· Whether L+L/H+H band combinations apply for IBM type

· Whether L+H Band combination apply for CBM type

This paper provides the analysis on IBM and CBM applicability for FR2 inter-band DL CA.
2 Discussion
2.1 Whether L+L/H+H band combinations apply for CBM type
2.1.1 MRTD
Although this problem is within RAN4 RRM session, we put it forward here because it is the bottleneck for L+L/H+H band combination for CBM type, under the common RF chain architecture. However, 0.26us is not easy for gNB to ensure across different band. MRTD larger than CP length will obviously impact demodulation performance. There are analysis in [1] under RRM discussion.
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Fig 1. When UE has to sweep a common Rx beam of 2 CCs, but the CP of the 2 CC are non-overlapped
In our understanding, there are only 2 solutions for this issue:
· Accept demodulation performance degradation and make clarification in RAN4 spec

· Use 2 separation RF chain to support L+L/H+H inter-band DL CA CBM, if there is no beam switching, then no performance degradation
Observation1: 3us MRTD is not applicable for inter-band CA CBM under common RF chain assumption if performance loss is not expected.

MRTD requirement is specified with a note on performance degradation in TS 38.133, similar note can be used for CBM:

Table 7.6.4-1: Maximum receive timing difference requirement for intra-band non-contiguous NR carrier aggregation
	Frequency Range
	Maximum receive timing difference (µs) 

	FR1
	31

	FR2
	0.26

	Note 1: 
In the case of different SCS on different CCs, if the receive time difference exceeds the cyclic prefix length of that SCS, demodulation performance degradation is expected for the first symbol of the slot.


Proposal 1: Accept demodulation performance degradation for L+L/H+H band combinations with CBM type, and make clarification into RAN4 spec.
2.1.2 Separation class

In Rel-16, RAN4 analyze on L+L or H+H inter-band CA separation span, we copy the analysis as below:

Table 1 separation span for inter-band 28+28GHz or 39+39GHz CA

	Frequency span (MHz)
	Example DL CA configuration

	800
	n260F

	1400
	n260A-A

	2400
	n260A-A

	4100
	n258A_n261A

	5250
	n258A_n257A

	6500
	n260A_n259A


From table 1, we can see that up to 6GHz separation exists for L+L or H+H inter-band CA while the UE is highly not possible to support 6GHz span with one receiving path. 
Assume UE use 1 RF chain to support L+L or H+H inter-band CA, it actually is similar to intra-band DL CA. Separation class capability needs to be extended into L+L and H+H CA combinations, so we propose to introduce separation class capability be reported per band combination
Proposal 2: Separation class extends to be indicated per band combination per receiving chain for L+L and H+H CA combinations.

2.1.3 Whether CBM type can support non-collocated deployment

The antenna array on gNB side is much larger than UE side, thus gNB actually can generate much finer beam than UE side. It mean even non-collocated gNBs send beams from different directions to the UE side, UE is possible to receive the DL beams with one relative rough beam. However, performance degeneration cannot be avoided. However, as discussed in 2.1.1, even for collocated deployment, performance degeneration cannot be avoided.
Furthermore, although MRTD is 8us for non-collocated deployment, it is based on the worst assumption. In the real network, the above condition may be not existed. 
In RRM session, FR2 inter-band DL CA MRTD is divided into CBM and IBM, and it doesn’t mean which type is specific for non-collocated deployment. 
Proposal 3: Clarify in RAN4 spec that CBM type can support non-collocated deployment with possible demodulation performance degradation.
2.2 Whether L+L/H+H band combinations apply for IBM type
From following 3 aspects analysis, we can see L+L/H+H band combinations apply for IBM type
· MRTD requirements for IBM type is agreed as 8us, it obviously assume IBM to support non-collocated deployment.
· For L+L/H+H band combination, there is request from operators on non-collocated deployment.

· From UE architecture perspective, 2 separate receiving chains are used for upper to 2400MHz separation class for DL-only capable UE. It is possible to have 2 separate RF chains on one band group.

We understand the consideration from UE vendors, e.g. high cost and power consumption on separation RF chain for one band group. However, it has been agreed as UE capability indicated optionally.

For max PSD difference, it can just follow the PSD definition for L+H IBM type.

Proposal 4: Introduce RF requirements for L+L/H+H band combinations with IBM type into TS 38.101-2.
Proposal 5: For L+L/H+H band combinations with IBM type, max PSD difference follows the definition for L+H IBM type in Rel-16.
3 Conclusion

In this contribution we discussed on the open issues on CBM and IBM for inter-band DL CA, according to the analysis, we have the following proposals: 
Observation1: 3us MRTD is not applicable for inter-band CA CBM under common RF chain assumption if performance loss is not expected.

Proposal 1: Accept demodulation performance degradation for L+L/H+H band combinations with CBM type, and make clarification into RAN4 spec.
Proposal 2: Separation class extends to be indicated per band combination per receiving chain for L+L and H+H CA combinations.

Proposal 3: Clarify in RAN4 spec that CBM type can support non-collocated deployment with possible demodulation performance degradation.
Proposal 4: Introduce RF requirements for L+L/H+H band combinations with IBM type into TS 38.101-2.
Proposal 5: For L+L/H+H band combinations with IBM type, max PSD difference follows the definition for L+H IBM type in Rel-16.
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