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1	Introduction 
The scope of the FR2 RF work item includes an objective to define FR2 DL inter-band carrier aggregation requirements [1].  Based on the observations provided in [4], [5], a discussion of the relationship between UE architecture and network deployment assumptions resulted in the following agreements [5]:
WF
-	UE requirements will be applicable under moderate power imbalance, exact number is FFS
-	Companies are encouraged to study feasibility of existing 8 usec time difference requirement of the received symbols
-	For FR2 inter-band downlink CA (28 + 39 GHz), requirement derivation for spherical coverage assumption shall be studied in the next meeting. (e.g. whether UE is capable for forming beam towards the same directions and different directions on both bands simultaneously)
-	Impact of different directions only to multiband relaxations shall be part of study

This contribution provides our views on the topic.
2	Discussion 
Three potential scenarios can describe FR2 deployments utilizing inter-band CA (FR2+FR2):
Scenario 1:	Shared BS hardware implements the FR2 bands in the combination
Scenario 2:	Separate BS hardware implements the FR2 bands in the combination and is co-sited
Scenario 3:	Separate BS hardware implements the FR2 bands in the combination and is not co-sited
In the case of Scenario 1, shared BS hardware implies co-siting of the aggregated cells and relies on the least complex FR2 UE CA architecture, wherein the UE can assume significantly lower MRTD between the cells than 8 us, and the UE can assume that the DL beams from both carriers have similar angles of arrival.  This scenario represents an incremental increase in the UE RF architecture from a multi-band UE which supports multiple FR2 bands in Rel-15 to an FR2 inter-band CA capable UE in Rel-16.
In the case of Scenario 2, a co-siting assumption on the BS hardware can retain the same advantanges from the UE CA architecture complexity perspective while minimally constraining the BS deployment options.  In this scenario co-siting of separate BS hardware can be, for example, in the same room corner, sharing the same building wall, or attached to the same light pole (at similar heights).  These contraints on the network deployment can ensure that the UE can maintain the active connection with a single active panel, thereby avoiding the additional complexity of multi-panel operation.
In the case of Scenario 3, an unrestricted FR2 inter-band deployment may require additional UE CA architecture complexity in order to provide reliable and good experience to the end user.  Taking an indoor example of a user located in the middle of a room, where the separate BS hardware is sited in opposite corners of the room, the UE needs to implement an architecture which supports simultaneous reception on two panels in order to successfully receive on both the PCell and SCell.  In addition to the implementation complexity, simultaneous reception of PCell and SCell on two panels leads to increased (doubled) power consumption.
[bookmark: _Toc13820865][bookmark: _Toc13820963][bookmark: _Toc13823287][bookmark: _Toc13823509][bookmark: _Toc13823765][bookmark: _Toc20920716][bookmark: _Toc20924079][bookmark: _Toc13820616][bookmark: _Toc13820625]Observation 1:	FR2 inter-band CA requirements should take a baseline assumption of a UE using a single panel to receive the PSell and SCell.
Based on Observation 1, the UE RF requriements for inter-band CA in FR2 can be derived assuming Scenario 1 and Scenario 2 for the network deployment.
[bookmark: _Toc20924080]Observation 2:	From the baseline assumption in Observation 1 it follows that a significantly lower MRTD and quazi co-siting assumptions can be made on the network deployment.
Focusing on Scenario 2, we further observe that separate BS hardware may introduce power imbalance in the DL signals due to quazi co-siting, differences in output power calibration (especially if the separate BS hardware is delivered by different vendors), and differences in radiated antenna array performance across the aggregated frequencies.  We further note that even in the case of Scenario 1 power imbalance is still introduced due to differences in radiated antenna array performance across the aggregated frequencies of the shared BS hardware.
[bookmark: _Toc20924081]Observation 3:	RAN4 should investigate the typical power imbalance in Scenario 1 and Scenario 2 from the BS perspective and then use the result in developing FR2 inter-band requirements for the UE.
Coming to Scenario 3, it is our understanding that a deployment with no co-siting constraints cannot be adequately addressed in the specification when restricted to the baseline assumption on the UE FR2 inter-band CA operation.  However, future discussion of how to address this scenario can be useful:  especially in light of the anticipated agreements from the RAN1 work item on NR MIMO enhancement related to multi-panel operation.
[bookmark: _Toc20924082]Observation 4:	RAN4 should de-prioritize discussion on Scenario 3 until multi-panel enhancements are finalized and their impact on UE RF requirements is understood.
Combining the observations, we can formulate the following proposals:
[bookmark: _Toc13823832][bookmark: _Toc20920717][bookmark: _Toc20924083][bookmark: _Toc13821307][bookmark: _Toc13823307]Proposal 1:	For the purpose of deriving FR2 inter-band downlink CA (28+39 GHz) requirements, the AoAs of all CCs are similar enough to require reception by a single active panel, and MRTD can be assumed to be significantly lower tha 8 us.
One remaining issue is how to address inter-band CA combinations within 28 GHz and 39 GHz groups of bands (e.g. n261 + n258 or n260 + n259).  Figure 1 below provides the visualization of the FR2 bands for reference.
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Figure 1: FR2 bands in Rel-16 

3	Conclusions
This contribution has provided our views on the topic of FR2 DL inter-band CA and has made the following observations and proposals:
Observation 1:	FR2 inter-band CA requirements should take a baseline assumption of a UE using a single panel to receive the PSell and SCell.
Observation 2:	From the baseline assumption in Observation 1 it follows that a significantly lower MRTD and quazi co-siting assumptions can be made on the network deployment.
Observation 3:	RAN4 should investigate the typical power imbalance in Scenario 1 and Scenario 2 from the BS perspective and then use the result in developing FR2 inter-band requirements for the UE.
Observation 4:	RAN4 should de-prioritize discussion on Scenario 3 until multi-panel enhancements are finalized and their impact on UE RF requirements is understood.

Proposal 1:	For the purpose of deriving FR2 inter-band downlink CA (28+39 GHz) requirements, the AoAs of all CCs are similar enough to require reception by a single active panel, and MRTD can be assumed to be significantly lower tha 8 us.
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