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1.	Introduction
It was a big progress that two kinds of beam management per band pair for FR2 inter-band CA were introduced, i.e., CBM for common beam management and IBM for independent beam management, as shown in the approved WF [1] of RAN4#94e-bis meeting. Requirements for CBM and IBM are expected to be different, however, CBM and IBM were introduced in late stage of this WI time frame, and some agreements achieved in earlier meetings (e.g., common EIS spherical coverage agreement in RAN4#93 meeting) did not distinguish its applicability for CBM or IBM respectively. Based on the discussion in RAN4#95e meeting, it seems that companies have different understanding on previous agreement. Consequently, it is necessary to re-visit previous agreements which were achieved before CBM and IBM were introduced. In this contribution, we look into most remaining issues under the context of CBM and IBM, and give our proposals for better progress.
2. 	Discussion
2.1	How to distinguish CBM and IBM
It was agreed to introduce CBM and IBM concept for FR2 inter-band CA in April meeting, but till now no further progress is achieved on how to distinguish CBM and IBM. Two options were proposed in [1]:
· A) per band pair capability to declare IBM or CBM
· B) IBM / CBM band pairs defined in specification. 
Option B) provides least complexity in specification but less flexibility. Especially it precludes the possibility of IBM implementation for 28+28GHz band pair or 39+39GHz band pair. In fact L+L or H+H band pair can also support IBM so that more non-co-located deployment scenario could be enabled for inter-band CA. So a UE capability to distinguish CBM and IBM has the advantages of providing both flexibility to UE implementation and profits to network deployment. During discussion of last meeting, option A) already got majority support. For better proceeding of this WI, we propose to apply Option A).
After CBM and IBM are introduced, the next issue is how to define requirements for them. Since there are many fundamental differences from hardware architectures to software functionalities, it is natural that the requirement for CBM and IBM may be different. 
Proposal 1:	define UE capability per band pair to distinguish CBM and IBM. Requirements shall apply to CBM and IBM respectively when there are differences.
We will discuss detailed requirements in the context of CBM and IBM respectively in the following sections.
2.2	EIS spherical coverage requirement
There was agreement on EIS spherical coverage in the WF [2] of RAN4#93 as below:
· Defining EIS spherical coverage requirement for inter-band CA.
· The UE shall meet the EIS spherical coverage requirement simultaneously among bands, the common EIS spherical coverage range between the two bands shall be 50% for power class 3 UE.

The above common spherical coverage agreement was achieved when CBM and IBM were not introduced and not distinguished. In our understanding, common spherical coverage is mainly proposed to accommodate IBM. After CBM UE capability is introduced and distinguished, it is not necessary to apply common spherical coverage requirement to both IBM and CBM. CBM inter-band CA has more similar characteristics to intra-band CA which is also the consensus of companies during previous discussions. From RF requirement perspective, it is natural to apply most intra-band CA RF requirements to CBM inter-band CA. 
There is no EIS spherical coverage requirement for intra-band CA. For CBM inter-band CA, it is also not necessary to define spherical coverage requirement to align with intra-band CA. Moreover, CBM is fundamentally different from IBM. For IBM, UE implementation can be more flexible (e.g. different panels between band pairs) so that the spherical coverage correlation between band pairs will be unpredictable, in this case a common spherical coverage requirement is reasonable. But for CBM, just as its name implies, its spherical coverage will almost be in common inherently and it is not necessary to verify again which will be just double effort.
So we share the same view as the proposal 3 of [3], i.e., for CBM band pairs, no spherical coverage requirement will be defined.
Proposal 2:	For CBM band pairs, no spherical coverage requirement will be defined.
No spherical coverage requirement for CBM band pairs does not mean the spherical coverage performance of CBM UE is not guaranteed. The inter-band CA spherical coverage performance for both CBM and IBM is guaranteed by single band (non-CA) EIS spherical coverage requirement. The only difference is that IBM has an extra requirement on common coverage area due to its independent beam management feature.
2.3	REFSENS requirement
There was agreement on peak EIS in the WF [2] of RAN4#93 as below:
· The UE shall meet the Peak EIS requirements per band for FR2 DL CA, and they are not required based on common coverage range between two bands; The relaxation framework and values are FFS

Obviously, it is still applicable for IBM. Different from spherical coverage, peak EIS requirement is a per band requirement which can be applied to both IBM and CBM.
But there is still open issue on how to determine the RX beam peak direction for inter-band CA REFSENS test. There are two alternatives for consideration:
· Alt-1: re-use the RX beam peak direction obtained from single carrier test, and perform EIS test at that direction under inter-band CA activated status
· Alt-2: perform RX beam peak search under inter-band CA activated status
At least for CBM, its attributes are similar to intra-band CA and the same rule can be adopted. For intra-band CA, REFSENS requirement can be applied to the RX beam peak direction obtained from single carrier case. For CBM, it should be also allowed to do so.
Proposal 3:	For CBM band pairs, the UE shall meet the Peak EIS requirements per band for FR2 DL CA, and it is allowed to re-use the RX beam peak direction obtained from single carrier test for CBM inter-band CA REFSENS test.
2.4	EIS relaxation
It is consensus that EIS requirement of inter-band CA will be based on single carrier EIS requirement with some relaxation factors. Based on discussions in previous meetings, EIS relaxation framework is as following:
Inter-band DL CA EIS = Single-band EIS + MBR + inter-band DL CA relaxation
Where MBR is the relaxation factor for multi-band supporting for non-CA case; inter-band DL CA relaxation is the relaxation factor for inter-band CA activated status which may include many components like extra hardware component loss, common coverage loss, beam squint loss, etc. [4]
For CBM, as mentioned in proposal 2, no EIS spherical coverage requirement will be defined and only EIS relaxation for peak EIS is needed to consider. For peak EIS of CBM, common coverage loss is not meaningful; as shown by previous outcome of beam squint analysis, the beam squint impact to peak EIS can be ignored. It seems that CBM REFSENS requirement can follow the rule of intra-band CA REFSENS derivation instead of considering common coverage loss and beam squint loss.
Proposal 4:	CBM and IBM have different EIS relaxation factors and shall be treated separately. Intra-band REFSENS requirement can be a reference and a starting point for CBM REFSENS requirement discussion.
For IBM, common coverage loss will be an important loss factor. Previous contribution [5] shows that there is around 1.5dB relaxation. Also extra hardware component loss should be considered since different architecture may be adopted. But beam squint loss is not applicable since there is no beam squint for independent beam management.
Based on above discussion, it can be noticed that there is no significant beam squint loss for either CBM or IBM. So for FR2 DL CA, beam squint analysis can be concluded. The outcome of beam squint can be re-used for FR2 UL CA in the future since there is spherical coverage requirement for UL CA.
Proposal 5:	based on proposal 2, beam squint loss can be ignored for FR2 DL CA for both CBM and IBM. Beam squint analysis can be concluded for FR2 DL CA, and beam squint analysis can continue in FR2 UL CA in future.
2.5	PSD difference
PSD difference topic has been discussed for many meetings but it is difficult to converge to a solid agreement. The main difficulty is that FR2 is an OTA test and EIS is the test metric which is the average of two link polarizations. It is not feasible to configure a fixed value of PSD difference between inter-band CA band pairs because the antenna pattern is not the same between band pairs. It is a fundamental difference from the conduction CA test.
In [6] we have identified that a fixed PSD difference is not feasible for inter-band CA OTA test cases including EIS spherical coverage and RX beam peak search due to testability issue and unexpected EIS performance between band pair for each AoA in sphere. Even for peak EIS test at already known RX beam peak direction, EIS performance difference between band pair is also not expected, even the averaged EIS performance difference between band pair could be expected, the EIS of each link polarization is still not the same, so a fixed PSD difference value for REFSENS test is not feasible either. It can be concluded that a fixed value of PSD difference requirement is not feasible for inter-band CA OTA test.
Observation 1:	a fixed value of PSD difference requirement is not feasible for inter-band CA OTA test.
Considering the feasibility issue of PSD difference configuration in FR2 inter-band CA test, it is proposed not to specify PSD difference at reference point. For testability convenience, it is proposed to minimize PSD difference at baseband for inter-band CA EIS test which is applicable for both IBM and CBM.
Proposal 6:	Do not specify PSD difference at reference point. It is proposed to minimize PSD difference at baseband for inter-band CA EIS test which is applicable for both IBM and CBM.
3. 	Conclusion
Proposal 1:	define UE capability per band pair to distinguish CBM and IBM. Requirements shall apply to CBM and IBM respectively when there are differences.
Proposal 2:	For CBM band pairs, no spherical coverage requirement will be defined.
Proposal 3:	For CBM band pairs, the UE shall meet the Peak EIS requirements per band for FR2 DL CA, and it is allowed to re-use the RX beam peak direction obtained from single carrier test for CBM inter-band CA REFSENS test.
Proposal 4:	CBM and IBM have different EIS relaxation factors and shall be treated separately. Intra-band REFSENS requirement can be a reference and a starting point for CBM REFSENS requirement discussion.
Proposal 5:	based on proposal 2, beam squint loss can be ignored for FR2 DL CA for both CBM and IBM. Beam squint analysis can be concluded for FR2 DL CA, and beam squint analysis can continue in FR2 UL CA in future.
Observation 1:	a fixed value of PSD difference requirement is not feasible for inter-band CA OTA test.
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