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1	Introduction
In this contribution we discuss single chain CBM architecture and Fs_inter_CBM
2	Discussion
In RAN4#99 the WF on CBM UE architectures [2] summarized the following:
· Agreement: RAN4 agrees to define CBM requirements in such manner that both single chain and multi chain architectures are possible
· Companies to provide feasibility studies for next meeting for a single RF chain CBM UE to support inter-band CA with and without Fs_inter capability 
In TSG RAN meeting #92e further remaining issues are open:
DL interband CA:
· 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.
· Study and if feasible define UE RF requirements for inter-band CA within the same freq. group (e.g. 28GHz + 28GHz) for IBM (on hold until there is operator request)
· Label n260+n261 as IBM only
· Conclude that CBM UE is feasible for n260+n261 and define requirements in REL17 

Primary objective is to confirm the feasibility of CBM UE for n260+n261 and then develop requirements.
2.1	DL Inter-band CA UE architectures
The support for inter-band CA through single chain CBM architectures relies on down-conversion and sampling capabilities of the UE. It’s possible through down-conversion to place the two aggregated bands at a frequency-separated distance similar to intra-band, even contiguous, provided there’s configurability in the sampling frequency of the ADC, and sufficient tuning range of the mmwave LO system. Basic down-conversion based on the concept illustrated in [2] is shown in Figure 1, while Figure 2 shows the effect of shifting the LO between the two aggregated bands.
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	[bookmark: _Ref77059016][bookmark: _Ref77059012]Figure 1: Direct conversion, equal distance to bands causes spectrum overlap
	[bookmark: _Ref76549439]Figure 2: RFLO offset separates spectrum, but shifts sampling region at ADC


With such down-conversion there’s no additional complexity in the receive system comparing inter-band to intra-band CA except the frequency at which the down-converted spectra are present at the ADC. The larger distance between the two channels of the band groups the larger sampling frequency is required at the ADC. We are concerned that if some single chain CBM architectures don’t support this down-conversion scheme of Figure 2 further distinguishing of HW architectures is required, having even more variants to consider with levels of LO limitations or limited sampling frequency of ADC or as indicated in [3][Fig. 1] directions of antennas and should agree that single chain CBM must at least have the capabilities to down-convert the signals of the two bands according to the assumptions brought in Figure 2. Whether it supports 28GHz+28GHz or 28GHz+37GHz through CBM in this way is up to the UE design.
Observation 1: Even single chain CBM architectures may be different in capabilities, LO range, Sampling regions and positioning/direction.
The single chain CBM architecture presented in [4] will though never get to a point where beam management from the base station is possible on both bands. This does however not block the base station from sending synchronization channels on both bands, so the base station may support both CBM and IBM. We share the concern presented in [4] that: “Link budgets will be compromised if CBM UEs have significantly different RF performance compared to IBM UEs”. 
2.2	Fs_inter_CBM
From [1] the following item is presented
· 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 [3]. 

Following the proposal to make Fs_inter_CBM a UE capability to be signaled will open for split specifications across all CA combinations to follow. As described in section 2.1 even the CBM architectures are without common capability and performance. We propose that CBM architectures and capabilities remain a UE capability without support for network identification or selective relaxations reflecting the architectures.

Observation 2: A signalled Fs_inter_CBM capability brings further complications as:
· CBM architectures span several ways of implementation which could bring further levels of relaxations
· CBM Fs_Inter_CBM capability doesn’t imply same amount of relaxation across CBM architectures
Proposal 1: Conclude on Fs_Inter_CBM capability is not pursued further but acknowledged and must be included in general aspects of defining FR2 CA requirements. 

UE manufacturers are encouraged to show performance of CBM architectures to discuss relaxations further. 
3	Conclusion
In this contribution we provide information on CBM and Fs_Inter_CBM.
Observation 1: Even single chain CBM architectures may be different in capabilities, LO range, Sampling regions and positioning/direction.
Observation 2: A signalled Fs_inter_CBM capability brings further complications as:
· CBM architectures span several ways of implementation which could bring further levels of relaxations
· CBM Fs_Inter_CBM capability doesn’t imply same amount of relaxation across CBM architectures
Proposal 1: Conclude on Fs_Inter_CBM capability is not pursued further but acknowledged and must be included in general aspects of defining FR2 CA requirements.
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