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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].  A discussion during the RAN4 #92 meeting related to the relationship between UE architecture and network deployment assumptions resulted in the following agreements [4]:
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

[bookmark: _GoBack]Agreements from the RAN4 #92bis meeting on this topic were the following [5]:
-	The number of bands is assumed to be two for the inter-band CA WI, and the intra-band CA+ inter-band CA is also included in the scope of inter-band CA WI .
-	UE is assumed to be feasible to have independent beam management for the bands that are part of supported band configuration in inter-band CA for 28 GHz + 39 GHz combinations.
-	“28GHz” stands for a band group includes n257, n258, n261
-	“39GHz” stands for a band group includes n259, n260
-	Spherical coverage requirements for inter-band CA are tested from single AoA for Rel-16 if the following testability solution can be provided.
-	Testability SI will study the TE capability of transmitting 28 GHz + 39 GHz from same direction simultaneously.
-	Defining spherical coverage requirement for inter-band CA.
-	Alt.1: The UE shall meet the inter-band CA spherical coverage requirement simultaneously on 28 GHz and 39 GHz, the common spherical coverage range between the two bands shall be 50% for power class 3 UE.
-	Alt. 2:  The UE shall meet the inter-band CA spherical coverage requirement per band. 
-	Rel-15 spherical coverage requirement will be taken as baseline.

This contribution provides our views on the FR2 DL inter-band CA EIS requirement and is organized in two parts:  one part addressing the case of LB+LB inter-band CA (such as n258+n261 or n258+n257) and another part addressing the remaining issues with the case of LB+HB inter-band CA (such as n261+n260).
2	Discussion
2.1	LB+LB inter-band CA
The case of LB+LB inter-band CA can include example band combinations, such as n258+n261 or n258+n257.  In order to support such scenarios, a reference RF architecture with a common antenna array, common beam management, and a common LNA has been described in [6].
Common beam management, in turn, implies the following:
-	An assumption of a single AoA for the RF requirements
-	The structure of EIS requirement for intra-band can be reused (derivation of ∆RIB EIS factors for wider frequency separation is needed)
-	The reuse of the intra-band assumption on MRTD (0.26 µs)
-	Impact on beam correspondence needs to be investigated (e.g. applicability of a single codebook over 5.25 GHz)
Common LNA implies:
-	The PSD of the combined DL CCs is balanced
[bookmark: _Toc24028843][bookmark: _Toc24028876][bookmark: _Toc24032040][bookmark: _Toc24032320][bookmark: _Toc24041164][bookmark: _Toc24041771][bookmark: _Toc24059044][bookmark: _Toc24110056][bookmark: _Toc24110251][bookmark: _Toc24110942][bookmark: _Toc24112640][bookmark: _Toc24112663]Proposal 1:	LB+LB inter-band DL CA in FR2 assumes common beam management and common antenna array for all CCs in the combination.
[bookmark: _Toc24028844][bookmark: _Toc24028877][bookmark: _Toc24032041][bookmark: _Toc24032321][bookmark: _Toc24041165][bookmark: _Toc24041772][bookmark: _Toc24059045][bookmark: _Toc24110943][bookmark: _Toc24112641][bookmark: _Toc24112664]Proposal 2:	Intra-band non-contiguous reference sensitivity requirements can be reused for LB+LB inter-band DL CA in FR2, with the exception that additional ∆RIB EIS factors need to be derived for wider frequency separation.
2.2	LB+HB inter-band CA
The case of LB+HB inter-band DL CA in FR2 can include example band combinations, such as n261+n260.  In order to support such scenarios, a reference RF architecture with independent (but co-located) antenna arrays, independent beam management, and independent LNAs has been described in [6].
To define the EIS spherical coverage requirements for this CA scenario, two alternative requirement frameworks have been proposed in [5], and single AoA testing solution is under investigation.
We begin by clarifying that the single AoA testing solution is not the optimal way to verify the performance of CA with independent beam management:  the test system is unable to stress the UE with disparate AoAs and is unable to reflect performance conditions in a truly non-collocated network deployment.  In our understanding, the single AoA assumption was made based on a common understanding that single AoA RF test systems are available from legacy Rel-15 test methodology, and an enhancement to support single AoA inter-band CA testing is an incremental enhancement, while a test method which supports dual AoA inter-band CA RF testing is a complex endeavour.  Thus, the single AoA test restriction was a decision of convenience and not driven by deployment considerations.
Considering the alternative requirement definition frameworks in [6] in this context, we observe that Alt. 1 seeks to define a requirement on the CDF %-tile derived from the “common spherical coverage range between the two bands.”  This implies that a UE which optimizes independent beam management to improve performance in a non-collocated inter-band CA deployment can potentially be penalized by the common spherical coverage requirement verified from a single AoA.  This fundamental contradiction between design requirements and verification requirements should be rectified in RAN4.
[bookmark: _Toc24112642][bookmark: _Toc24112665]Proposal 3:	In LB+HB inter-band CA, the verification of a common spherical coverage range between the bands and the assumption of a non-collocated deployment which benefits from independent beam management by the bands is a contradiction between verification and design requirements.
In order to enable the rapid availability of a test system for LB+HB inter-band DL CA and to properly address the design requirement, Alt. 2 is the only viable option.  In order to ensure that Alt. 2 verifies the UE performance with an active CA configuration with RMCs on both bands, Alt. 2 can be improved as follows:
[bookmark: _Toc24112643][bookmark: _Toc24112666]Proposal 4:	Peak EIS and spherical coverage EIS requirements are defined for LB+HB inter-band DL CA in FR2, such that the EIS CDF is measured for band A while the test system maintains a link with band B, where the UE is configured with RMCs on both bands.
[bookmark: _Toc24112644][bookmark: _Toc24112667]Proposal 5:	The derivation of additional ∆RIB EIS factors for LB+HB inter-band DL CA is FFS.
3	Conclusions
This contribution has provided our views on the topic of FR2 DL inter-band CA EIS and has made the following observations and proposals:
Proposal 1:	LB+LB inter-band DL CA in FR2 assumes common beam management and common antenna array for all CCs in the combination.
Proposal 2:	Intra-band non-contiguous reference sensitivity requirements can be reused for LB+LB inter-band DL CA in FR2, with the exception that additional ∆RIB EIS factors need to be derived for wider frequency separation.
Proposal 3:	In LB+HB inter-band CA, the verification of a common spherical coverage range between the bands and the assumption of a non-collocated deployment which benefits from independent beam management by the bands is a contradiction between verification and design requirements.
Proposal 4:	Peak EIS and spherical coverage EIS requirements are defined for LB+HB inter-band DL CA in FR2, such that the EIS CDF is measured for band A while the test system maintains a link with band B, where the UE is configured with RMCs on both bands.
Proposal 5:	The derivation of additional ∆RIB EIS factors for LB+HB inter-band DL CA is FFS.
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