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1 Introduction
WF[1] for inter-band DL CA with IBM was approved capturing some initial discussion:
	· The IBM definition is agreed as: 

· IBM (Independent Beam management): A UE that supports inter-band CA with IBM selects its DL Rx beam(s) for all CCs in each configured band based on DL reference signals measurements made in that band.

· It is agreed that RAN4 will not label CBM or IBM as a default BM method for any band combination. Used beam management is based on UE capability. This issue is not discussed anymore in RAN4

· The IBM definition is agreed as: 

· IBM (Independent Beam management): A UE that supports inter-band CA with IBM selects its DL Rx beam(s) for all CCs in each configured band based on DL reference signals measurements made in that band.

· It is agreed that RAN4 will not label CBM or IBM as a default BM method for any band combination. Used beam management is based on UE capability. This issue is not discussed anymore in RAN4

· Further discuss whether IBM inter-CA requirement framework established for n260+n261 shall be applied to any requested CA band pair from the same frequency group (parameter values discussed separately)

· It is agreed that 
· The FR2 inter-band DL CA, maximum input level, ACS, and in-band blocking requirement are band combination agnostic and shall be reused for any new FR2 inter-band combinations.

· Apply release independent approach from Rel-16 to inter-band CA including intra-band contiguous CA with maximum number of bands is 2 bands. 

· Further discuss maximum number of CCs for such combinations. 

· Option 1: no need to limit the maximum number of CCs

· Option 2: maximum number of CCs is FFS, but at least 12

· Further discuss how to define the relaxation values of FR2 inter-band CA between the low band group (n257, n258 or n261) and high band group (n259 and n260) for IBM.

· Option 1: the same relaxation values as the ones for CA_n260-n261, i.e., 3.5 dB for all these band pair.

· Option 2: The relaxation values should be further discussed based on per band pair case by case.

· Option 3: The relaxation values for CA_n260-n261 are reused as the ones for CA_n258-n260 and CA_n257-n259. For other band pairs, we should be further discussed based on per band pair case by case.


This paper provides further analysis on inter-band CA with IBM. 
2 Discussion
2.1 IBM inter-CA requirement framework
In Rel-16, RF requirements related to Refsens defined for CA_n260+n261 with IBM are as following:

· Maximum Peak EIS: defined for each Band separately
· Maximum spherical coverage EIS: 2 Bands has a common coverage which meet spherical EIS requirement
· Relaxation requirement: defined for both peak direction and spherical directions
· PSD difference between 2 Bands: the difference between peak EIS on one Band and spherical EIS on the other Band
For Band pair from the same frequency group, we think the same framework should be used. For IBM, UE should support both collocated and non-collocated deployment on the 2Bands, then defining the max peak EIS and common coverage for max spherical EIS is necessary. 

For PSD difference between 2Bands, we need to consider the propagation difference between Bands especially for non-collocated deployment. Considering the same frequency, the PSD difference UE received could be ~10dB between 2 Bands. If CBW on each Band is the same, the PSD difference between Bands from same frequency group(28GHz frequency group) is 10.9dB. It seems reasonable to define PSD difference in the same manner. Actually it means the OOBB requirement for FR2 is refsens+10.9dB jammer with refsens+3.5dB wanted channel, which is lower than IBB requirement. While for different CBW on each band, the power difference could be larger than 10.9dB, up to 16.9dB power difference.

For relaxation requirement, it actually includes parts of: MBR_peak+ inter-band DL CA relaxation_peak or 
MBR_spherical+ inter-band DL CA relaxation_spherical, in which inter-band DL CA relaxation comes from extra HW component loss/common coverage loss for IBM BC. Considering common matching network may be used for different Bands, ~3dB loss can be happened. So we think 3.5dB relaxation would be also OK for inter-band CA with the same group.

Proposal 1: Reuse the RF requirement framework for any requested CA band pair from the same frequency group
Proposal 2: for Relaxation requirement, reuse 3.5dB for CA_n257+n258. FFS for CA_n259+n260.
2.2 maximum number of CCs
Currently, 200MHz is the mandatory CBW UE should support in IoDT bit. With 12CC in maximum, the aggregated channel bandwidth for inter-band CA is 2400MHz, with 256QAM and DL MIMO feature, the data rate can reach 2Gbit/s. while for FR2, EN-DC or FR1+FR2 is popular that FR1 could solve the coverage and service continuity problem. Thus from UE implementation, HW and SW resource is needed for FR1 part.

From analysis above, we would prefer to have a limitation for maximum number of CCs in Rel-17.

Proposal 3: For FR2 inter-band DL CA, we prefer to have limitation on CC number in Rel-17.
2.3 Relaxation requirement
For CA_n260+n261, the maximum PSD difference is 15.2dB, while the maximum power difference is 21.2dB.
For CA_n257+n259, the maximum PSD difference is 16.4dB, while the maximum power difference is 22.4dB.

It means the OOBB requirement for CA_n257+n259 is higher than CA_n260+n261 if the same relaxation requirement is defined. However the 1.2dB difference(16.4-15.2) in OOBB will not have much impact on the Refsens in channel,
From the above analysis, we propose to define 4dB relaxation for CA_n257+n259.
Proposal 4: Define 4dB relaxation for CA_n257+n259. 
2.4 Polarization number for each Band

In TS 38.306, DL MIMO layer UE capability is specified as below:
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Defines the maximum number of spatial multiplexing layer(s) supported by the UE
for DL reception. For single CC standalone NR, it is mandatory with capability
signaling to support at least 4 MIMO layers in the bands where 4Rx is specified as
mandatory for the given UE and at least 2 MIMO layers in FR2. If absent, the UE
doesn'’t support MIMO on this carrier.





It means UE need to support 2Rx(dual polarization) mandatory for FR2 single carrier. Actually, when we define the EIS requirement for FR2 we assume dual polarization. For inter-band CA, it is not mandatory to support 2Rx for each band simultaneously. 1Rx for each band is allowed under the current signalling framework. 

Proposal 5: for inter-band CA, single polarization for each band is assumed to define the Rx requirement.

Proposal 6: 3dB EIS requirement difference is required between single polarization and dual polarization architecture for each Band.
3 Conclusion

In this contribution we discussed on the open issues on inter-band DL CA with IBM, according to the analysis, we have the following proposals: 
Proposal 1: Reuse the RF requirement framework for any requested CA band pair from the same frequency group

Proposal 2: for Relaxation requirement, reuse 3.5dB for CA_n257+n258. FFS for CA_n259+n260.

Proposal 3: For FR2 inter-band DL CA, we prefer to have limitation on CC number in Rel-17.

Proposal 4: Define 4dB relaxation for CA_n257+n259. 

Proposal 5: for inter-band CA, single polarization for each band is assumed to define the Rx requirement.

Proposal 6: 3dB EIS requirement difference is required between single polarization and dual polarization architecture for each Band.
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