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1	Introduction
In last RAN4 #98e meeting, two WFs[1] were agreed on applicability of CBM/IBM for different CA. In this contribution, we give some discussions on some issues.
2	Discussion
Requirements for CBM/IBM supported for band combination
In Rel-16, only CA_n260+n261 band combinations was introduced and the requirements are only applicable to inter-band CA with IBM type.
In Rel-17, there are two feasibility studies for CA configuration for the DL:
- Feasibility study for CA configurations within same frequency group based on IBM
- Feasibility study for CA configurations between different frequency groups based on CBM.
It is agreed that RAN4 will not label CBM or IBM as a default BM method for any band combination. To date, there are no consensus on the above feasibility studies, it can be foreseen that the RF requirements for CBM and IBM for band combination may not the same, even the framework may be different, according to the WF[1].
Since CBM and IBM are UE capability parameters, hence such information of CBM and IBM are not included in the basket WID when proponents request their combinations, which means we do not know which capabilities will be supported for a certain band combination before the concrete work start. 
Lacking of CBM and IBM information at the stage of requesting, there may exist three cases for a certain band combination:
Case 1: Only support CBM indicated by UE capability
Case 2: Only support IBM indicated by UE capability
Case 3: Support both CBM and IBM indicated by UE capability
For case 1 and case 2, we believe only CBM and IBM series requirement are applied, respectively. For case 3, it should be discussed whether the case 1 and case 2 can be reused for each beam management capability, or the most stringent requirements (i.e. ΔRIB,P,n and ΔRIB,S,n) between case 1 and case 2 can be applied.
Although these RF requirements are discussed in Rel-17, considering the FR2+FR2 band combinations are release independence from Rel-16, we think such information should be explicitly indicated in the TP study and in the specification, likely simultaneous Rx/Tx capability for FR1+FR1 band combination.
Proposal 1. CBM and IBM should be explicitly indicated in the TP study and in the TS38.101-2 for FR2+FR2 band combination.
One of an example to add such information for band combination in table 5.2A.2-1 with some notes (Just for example) can be found below:



Table 5.2A.2-1: Inter-band CA operating bands in FR2
	NR CA Band
	NR Band
(Table 5.2-1)

	CA_n260-n2611
	n260, n261

	CA_nX-nY3
	nX, nY

	Note 1: Only support IBM....
Note 2: Only support CBM....
Note 3: Both CBM and IBM are supported......



Maximum number of CC
Next, there are no consensus on the maximum number of CCs for IBM inter-band combinations, two option 2 were listed in the WF:
- Option 1: no need to limit the maximum number of CCs
- Option 2: maximum number of CCs is FFS, but at least 12
We think the max. number of CCs depends on the demands of the proponents, and the intentions for limited 12 CCs seems from the current combination status in the basket WID. However, combination requesting work are still going on, it may not appropriate to cap the max. CC number considering the current bandwidth classes defined in the TS38.101-2, all of the configurations requested should compliance to the defined bandwidth classes. Also we think the RF requirements for any configurations of a certain band combination are the same.
Proposal 2. No need to limit the maximum number of CCs
Fs_inter_CBM 
Another issue listed in the WF[2] is whether or not introduce Fs_inter_CBM as UE capability, shown below:
[image: ]
In our understanding, the intention of introduction of Fs_inter_CBM is to further restrict the frequency location for CCs configurations within the  Fs_inter_CBM when UE report CBM capability for a band combination, in order to avoid large REFSEN and EIS requirements degradation, and NW can only schedule the CCs frequency location within Fs_inter_CBM. As illustrated in Fig.1, only CC2+CC3 can be used as CBM inter-band CA, while for CC1+CC3, CBM capability cannot be used. 
[image: ]
Fig.1 Fs_inter_CBM
The CBM/IBM capability signaling is defined as beamManagementType-r16 per BC, indicates the supported beam management type for inter-band CA within FR2. 

	Definitions for parameters
	Per
	M
	FDD-TDD
DIFF
	FR1-FR2
DIFF

	beamManagementType-r16
Indicates the supported beam management type for inter-band CA within FR2. Beam management type can be independent beam management (IBM) or common beam management (CBM).

In this release of the specification, the UE shall only report value of 'ibm'.
	BC
	Yes
	TDD only
	FR2 only


As discussed above, we think if UE report the CBM capability for a certain band combination, then the RF requirements of CBM should be applied for this band combination and these RF requirements in RAN4 should be defined for any CCs frequency allocation within each band, although some of the allocations will bring large REFSEN and EIS requirements degradation, and also such requirements should be included in the spec. For a UE report CBM capability for a band combination, but with further restriction with Fs_inter_CBM, then it seems the CBM related requirements can only be applied to the CC configurations within the Fs_inter_CBM (i.e. CC2+CC3), but not apply for CC1+CC3. NW may misunderstand that UE reporting CBM capability but not compliance to the corresponding RF requirements for some CC configurations, or two series of RF requirements shall be applied for different CC configurations for a CBM UE. Therefore, we prefer not to introduce Fs_inter_CBM as capability. Instead, RAN4 can introduce such parameters in the specification like ‘Configured DL spectrum’ for intra-band non-contiguous CA to define the requirements for related requirements such as EIS Relaxation for different configuration.
Proposal 3. Prefer not to introduce Fs_inter_CBM as capability. Instead, The related RF requirements should be defined for all different frequency configurations.

3	Conclusion
In this paper, we give some discussions on some issues for applicability of CBM/IBM for different CA.
Proposal 1. CBM and IBM should be explicitly indicated in the TP study and in the TS38.101-2 for FR2+FR2 band combination.
Proposal 2. No need to limit the maximum number of CCs
Proposal 3. Prefer not to introduce Fs_inter_CBM as capability. Instead, The related RF requirements should be defined for all different frequency configurations.
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RAN4 needs to further discuss whether or not introduce ‘

Fs_inter_CBM

’ as UE capability to 

indicate the maximum frequency span between lower edge of lowest CC and upper edge of 

highest CC in FR2 inter-band CA based on CBM which UE can support (as Fs in 5.3A.4 of 

TS38.101-2)
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