
[bookmark: _Hlk40295327][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: _Ref452454252]3GPP TSG-RAN WG4 Meeting#98             	R4-2104401
E-meeting, 21st Jan – 5th Feb, 2021

Title:	CBM UE requirements for CA configurations within same frequency group
Source:	Nokia, Nokia Shanghai Bell
Agenda item:	8.3.2.1.3
Document for:	Discussion
1	Introduction
RAN4 has defined FR2 downlink CA UE RF requirements for one CA configuration CA_n260A-n261A based on independent beam management in REL16.
For CBM REL17 WI has following objectives
· Study and if feasible define UE requirements for CBM between different freq. groups (e.g. 28GHz + 37GHz)
· Define UE requirements for inter-band CA within the same freq. group (e.g. 28GHz + 28GHz) for common beam management (CBM) based on requested band combinations. Evaluate performance impact based on deployment conditions and design constraints, including outcome of MRTD requirement if any.
In this contribution we discuss what are the possible differences in terms of requirements between IBM and CBM UE.
Here we are re-capturing WF 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]
· FFS whether CBM can only support CA configurations within same frequency group
· 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
R4-2016917	WF on UE requirements for CA configurations within the same frequency group based on CBM [2]
· WF on UE requirements for CA configurations within the same frequency group based on CBM
· Whether Spherical coverage requirement is defined for FR2 inter-band CA CBM band pairs FFS
· For FR2 inter-band CA define at least peak EIS requirement for CBM band pair for inter-band DL CA
R4-2103399	WF on FR2 UEs that support inter-band DL CA with CBM [3]
· A UE that supports inter-band CA with CBM selects its DL Rx beam(s) for all CCs in all configured bands based on DL measurements made in the only CC configured with the reference signal for beam management.
· In FR2 CA cases, requirements apply when the BM RS is provided in a CC with a configured UL BWP
· Requirement framework for inter-band DL CA within the same frequency group based on CBM: 
· REFSENS relaxations
· FFS: for CBM between overlapping or touching bands, REFSENS relaxations structure shall follow intra-band CA 
· REFSENS relaxations values are band combination dependent
· REFSENS relaxation shall be a function of frequency span between the configured DL CCs.
· FFS whether EIS spherical coverage requirements shall not be specified 
· Specify same requirements for maximum input level, ACS and in-band blocking as that for intra-band CA scenarios
· There are no deployment restrictions (Non-co-located/co-located) for network to configure inter-band DL CA for CBM UEs. 
· UE RF requirements for CBM shall be derived based on co-located deployment scenario only.
· 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)

2	Discussion
In previous RAN4 meeting [3] following agreement was reached.
· Specify same requirements for maximum input level, ACS and in-band blocking as that for intra-band CA scenarios
This means that current inter-band CA maximum input level, ACS and in-band blocking apply only for IBM UE but this is not clarified in specification yet.
Observation 1: RAN4 needs to clarify in specification that current inter-band CA maximum input level, ACS and in-band blocking apply only for IBM UE
Furthermore, the agreement does not state if interband CBM UE should follow contiguous of non-contiguous intraband CA requirements. This is important for ACS and in band blocking as requirements are different for contiguous and non-contiguous CA. Actually in interband within same frequency group CA both contiguous and non-contiguous cases can happen. Hence is it so that both contiguous and non-contiguous CA requirements are applicable but how CCs relate to each other decides which requirements apply. Futhermore it seems that current intraband non-contiguous ACS and IBB requirements do not fully support the cases that sub-blocks are more than 1 CC at least there is no referencing to contiguous intrband CA requirments which should apply when sub-block has more than 1 CC. 
Observation 2: RAN4 needs to clarify whether it is contiguous or non-contiguous intraband CA requirements or both that apply for inter-band CA within same frequency group when UE is using CBM .
For reference sensitivity WF [3] lists three options
· REFSENS relaxations
1. FFS: for CBM between overlapping or touching bands, REFSENS relaxations structure shall follow intra-band CA 
2. REFSENS relaxations values are band combination dependent
3. REFSENS relaxation shall be a function of frequency span between the configured DL CCs.
Options 1 and 3 are rather same but again there is ambiguity at least in option 1 wheather contiguous or non-contiguous intraband band requirements apply as first refers to aggregated BW and second to configured DL spectrum how ever the intention seems to be clear which is that there will be relaxation value based on separation of received CCs. Option 2 however is bit ambiguous on what it really mean that relaxation is band combination dependent, does this mean single value per band combination?
Observation 3: REFSENS relaxation value which depends on CC separations in frequency would seem to be good choise.
One open issue is whether EIS spherical coverage requirements are specified or not. In our view as CBM requirements follow intraband CA there is no need to define EIS spherical coverage requirement. Furthermore, as current the inter-band CA spherical coverage requirement for each power class will be satisfied if the intersection set of spherical coverage areas exceeds the common coverage requirement but in case of CBM as there is common beam for both bands it does not make much sense to talk about intersection set.
Observation 4: EIS spherical coverage requirement may not bring additional value for CBM UE testing.

From basestation point of view Fs_inter_CBM capability is not attractive as it creates a need to handle CBM UEs differently for a certain band combination in others words there would be UEs that cannot operate in certain conditions in a band combination where as some UEs can. Alternative to Fs_inter_CBM is that issues is circumvented with proper REFSENS requirement where appropriate relaxation is set when CC separation is large see onservation 3.

· 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)

Observation 5: Fs_inter_CBM capability fragments UE ecosystem and makes NW operation more difficult thus it should not be introduced. 
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In this contribution we have made following observations.
Observation 1: RAN4 needs to clarify in specification that current inter-band CA maximum input level, ACS and in-band blocking apply only for IBM UE
Observation 2: RAN4 needs to clarify whether it is contiguous or non-contiguous intraband CA requirements or both that apply for inter-band CA within same frequency group when UE is using CBM .
Observation 3: REFSENS relaxation value which depends on CC separations in frequency would seem to be good choise.
Observation 4: EIS spherical coverage requirement may not bring additional value for CBM UE testing.
Observation 5: Fs_inter_CBM capability fragments UE ecosystem and makes NW operation more difficult thus it should not be introduced. 
Despite the fact that some agreements were made on how to set CBM UE RF requriements it seems that these agreements are not fully conclusive and more discussion is needed.
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