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1	Introduction
RAN4 has defined FR2 downlink CA UE RF requirements for one CA configuration CA_n260A-n261A based on independent beam management.
In this contribution we discuss are there any needs to have different way of defining requirements for IBM type UE when bands belong to the same frequency group.
Here we are re-capturing two relevant WFs from last RAN4 meeting and agreements that are relevant to this contribution.
R4-2016915    WF on Applicability of CBM/IBM for different CA    Samsung [1]
· IBM UE capability is applicable for all CA configurations
· FFS if IBM should be the baseline (i.e., if CBM can be considered as an incapability signaling for the UE to use for certain allowed band combinations)
· FFS if the same IBM requirements apply to all CA configurations
· On “frequency group”
· “frequency group” term shall not be defined in specification
· On applicability of CBM/IBM requirements
· If either CBM or IBM is concluded as infeasible for certain band combinations, it is reasonable to clearly state in the spec that only the requirements of feasible BM apply to these band combinations. If both CBM and IBM are concluded as feasible for certain band combinations, IBM/CBM is up to UE’s capability.
· On applicability of CBM/IBM capability
· Detailed approach to justify applicability of CBM capability is TBD. Further discuss approaches including Fs,inter parameter in next meeting.
· Further study whether and/or how frequency separation class is introduced for inter-band CA based on CBM and IBM

R4-2017813    WF on inter-band CA and UE BM type    Qualcomm [2]
· Typical inter-band CA deployment between bands in the same frequency group cannot be limited to co-located deployments
· IBM UEs are implementable
· Feasibility to support is left to UE vendor choice
· Companies are encouraged to evaluate requirements based on non-co-located test cases

R4-2103111	WF on FR2 UEs that support inter-band DL CA with IBM [3]
· 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
·  It is agreed that IBM inter-CA requirement framework established for n260+n261 shall be at least applied to any requested CA band pair from different frequency groups (parameter values discussed separately)
·  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)
· 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.
2	Discussion
In previous RAN4 meeting it was agreed that 
· IBM inter-CA requirement framework established for n260+n261 shall be at least applied to any requested CA band pair from different frequency groups (parameter values discussed separately) [3]

Which means that combinations such as CA_n258A-n260A and CA_n257A-n259A would be ready to be included into specification once the ΔRIB is agreed pending that configuration is requested in basket WI. CA_n257A-n259A is included in WID: Rel-17 NR Inter-band Carrier Aggregation/Dual Connectivity for 2 bands DL with x bands UL (x=1,2).

In previous RAN4 meeting there was proposals in [4][5] that current IBM inter-CA requirement framework can be re-used also for combinations within same frequency group. However in the end no decision was done.

·  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) [3]

However, it was concluded 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. [3]

Which means that pending issues are
 
· reference sensitivity requirement including power imbalance aspect
· EIS spherical coverage requirement
As we already noted in [4] Reference sensitivity requirement is defined so that the power level of the other band not being tested is set to the level of EIS spherical coverage requirement and the band being tested must meet the single band reference sensitivity requirement which is relaxed by an amount of ΔRIB. In case of CA_n260-n261 this leads to 14.3 dB power imbalance between band being tested and the other band being interferer when 50 MHz and 200 MHz channel bandwidths are being considered and to 17.3 dB if optional 400 MHz bandwidth is considered for aggressor. If bands are within same frequency group in our view it does not necessitate a need to define power imbalance requirement differently compared to currently specified case of CA_n260-n261 as the power imbalance requirement emerges from spatial issues not frequency issues.
Proposal 1: Rel-16 reference sensitivity requirement including power imbalance aspect can be reused for the CA configurations within same frequency group in Rel-17. ΔRIB can be discussed case by case when new CA configurations are introduced which is a RAN4 custom.
EIS spherical coverage for inter-band CA will be satisfied if the intersection set of spherical coverage areas exceeds the common coverage requirement which is 50% for PC3. The requirement on each band shall be met when the power in the component carrier in the other band is set to its EIS spherical coverage requirement and the required spherical coverage EIS for each band is relaxed by ΔRIB,S,n.
Concerning the frequency aspect (i.e. bands are within same frequency group) for spherical coverage we can note that current specification structure emerges from UEs ability to direct beams to certain direction thus whether bands are in same or different frequency group has no meaning hence we are proposing.
[bookmark: _Hlk64016622]Proposal 2: Rel-16 EIS spherical coverage requirement can be reused for the CA configurations within same frequency group in Rel-17. ΔRIB,S,n can be discussed case by case when new CA configurations are introduced which is a RAN4 custom.
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In this contribution we have made following proposals.
Proposal 1: Rel-16 reference sensitivity requirement including power imbalance aspect can be reused for the CA configurations within same frequency group in Rel-17. ΔRIB can be discussed case by case when new CA configurations are introduced which is a RAN4 custom.
Proposal 2: Rel-16 EIS spherical coverage requirement can be reused for the CA configurations within same frequency group in Rel-17. ΔRIB,S,n can be discussed case by case when new CA configurations are introduced which is a RAN4 custom.
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