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1	Introduction
This contribution discusses FR2 DL CA based on CMB on the topics addressed in last meeting WF[1].
2	Discussion
2.1	Beam management reference signal
From WF [1]
· Beam management reference signal (BMRS): The DL signal designated by the network for the UE to make measurements on, for the purpose of selecting its DL Rx beam(s). ​
· GTW Agreement: For core requirements applicability in relation to BMRS location:​
· CBM inter-band CA requirements apply per-band with the BMRS configured in any one of the participating bands.​
· Introduce side condition for core requirement that BMRS can only be placed on PCC for the DL CA case with a single uplink.​
· FFS whether to set side condition only for the worst case​
· GTW Agreement: For test cases, further discussion on setup for testing to reduce the test burden and send LS to RAN5.​

There is a clear goal to limit the testing burden of FFR2 CA. Relating to this tt was agreed that requirements apply to all CCs despite if CC has BMRS or not. This is different approach that has been taken from TLE and FR1 where some Rx requirements apply only for the CC which do not have UL, see below.
For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one NR band, the adjacent channel requirements are defined with the uplink active on the band(s) other than the band whose downlink is being tested. ​

When this scheme was discussed in REL10 the intention was to limit the testing burden but still keeping sufficient test coverage. Reasoning for above approach was that the band which has UL is already tested in single band mode. therefore performance was guaranteed.

Now for FR2 RAN4 needs to do this bit differently as core requirement is agreed to be different. But the LTE and FR1 principle could be re-used because DL with UL is already tested, TDD has no UL interference, DL without UL has no BMRS therefore it is the worst-case condition. 

Proposal 1: FR2 DL CBM UE CA REFSENS is tested from all bands with all bands active. Maximum input level, ACS and blocking is tested only from bands which do not have UL CC and BMRS.

How to do this
· a side condition in RAN4 spec?
· Send LS to RAN5 and inform them on this agreement and with this it is captured in RAN5 spec?

2.2	Fs_inter_CBM
In WF[1] the Fs_inter_CBM is still FFS. As a background Rel15 non-contiguous intraband CA have parameter called Frequency separation class Fs which indicates the CC separation UE is capable of. It has been proposed in RAN4 many times that similar capability is introduced for interband CA based on CBM.
However, there are differences between intraband and interband CA where intraband CA assumes single receiver CBM architecture interband CA can be either single chain (SC-CBM) or multi chain (MC-CBM) reciever with separate mixers​. MC-CBM is very similar to IBM UE and does not suffer from limitation of Fs_Inter. It is only SC-CBM UE that would benefit from Fs_Inter and this relaxation must not be granted to MC-CBM nor IBM. But how to guarantee that MC-CBM UE do not advertise Fs_Inter (if it is introduced) as RAN4 has agreed [1] that there will not be UE capability to differentiate SC-CBM and MC-CBM. 
So network do not know if UE is SC-CBM or MC-CBM therefore it cannot judge if UE asks Fs_Inter limitation without technical justification. Alternative to Fs_inter is to define REFSENS relaxation as a function of frequency separation. This is more proper way in our view than using Fs_inter because then network can configure CA based on just band combination capability and do not need to think about CC frequency separation. DL CA is anyways optional feature and IBM and MC-CBM UEs do not need Fs_inter therefore if someone wants to support DL CA they can consider using those architectures if their SC-CBM UE is not capable enough even with REFSENS relaxation.
So instead of Fs_inter RAN4 should only define REFSENS relaxation and that relaxation in RAN5 is only allowed for SC-CBM based on manufacturer declaration.
Proposal 2: RAN4 will not define Fs_Inter but it will define EIS Relaxation as a function of frequency separation. This relaxation is only applicable for SC-CBM UEs.
2.3	Sensitivity requirements
WF[1] had following
· GTW Agreement: RAN4 agree to introduce REFSENS and EIS spherical coverage requirements based on IBM inter-band CA framework.​
· FFS on the values for the requirements​
· FFS whether there is PSD difference and what is the difference​
· FFS the impact of frequency separation
Agreement is to use IBM framework but ΔRIB,P,n and ΔRIB,S,n needs to be agreed case by case. Before that is possible RAN4 needs to agree side condition such as PSD difference. Equal PSD assumption for CBM UE could be considered although not necessarily needed for MC-CBM but then corresponding ΔRIB,P,n and ΔRIB,S,n values would be smaller than for IBM for the same band combination. This is because for IBM the larger power imbalance is partly compensated by in creasing the relaxation value, this is not necessary for CBM with equal PSD assumption.
Proposal 3: For REFSENS and EIS spherical coverage requirement equal PSD condition is assumed. For ΔRIB,P,n and ΔRIB,S,n values corresponding IBM values are taken as a starting point for CBM but CBM relaxations are lower than corresponding IBM relaxations.
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In this contribution we propose 
Proposal 1: FR2 DL CBM UE CA REFSENS is tested from all bands with all bands active. Maximum input level, ACS and blocking is tested only from bands which do not have UL CC and BMRS.

Proposal 2: RAN4 will not define Fs_Inter but it will define EIS Relaxation as a function of frequency separation. This relaxation is only applicable for SC-CBM UEs.
Proposal 3: For REFSENS and EIS spherical coverage requirement equal PSD condition is assumed. For ΔRIB,P,n and ΔRIB,S,n values corresponding IBM values are taken as a starting point for CBM but CBM relaxations are lower than corresponding IBM relaxations.
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