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Introduction
This document is intended to capture companies’ views on contributions in the following agenda items.
6.14.1.3	Intra-band non-cont DL CA for aggregated BW larger than 1400 MHz
6.14.1.5	Inter-band DL CA
(various)	Radiative degradation mechanisms for wide frequency separation (‘Beam squint’)
List of candidate targets for first round of discussion in agenda 6.14.1.3:
1. Final details of DL-only spectrum for e DL CA
2. Granularity of relaxation to REFSENS as a function of combined DL-only spectrum, also relaxation values
List of candidate targets for first round of discussion in agenda 6.14.1.5:
1. UE capability signalling (Independent vs common beam management)
a. Is it beneficial?
b. How to ensure networks can deliver intra-band MRTD for common BM
2. Quantifying spherical coverage
3. REFSENS/EIS requirements discussion, focusing on PSD during test
List of candidate targets for first round of discussion on beam squint:
1. Simulation assumptions
2. Which parameters to quantify degradation?



Topic #1: Intra-band non-cont DL CA for aggregated BW larger than 1400 MHz
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003045
	Samsung
	Proposal 1: DL-only spectrum (Fsd) shall be extended on one side relative to bidirectional spectrum (Fs). 
Proposal 2: apply two separate ranges from 1400 to 2400MHz to EIS relaxation table for ΔRIB.

	R4-2004696
	Apple Inc.
	Observation 1:	The wider bandwidth will lower the Q-factor, which will increase the noise figure of the receiver. Consequentially the increase of the NF will affect directly the receiver reference sensitivity.
Proposal 1:	Define 1.0 dB for the EIS relaxation ΔRIB for a cumulative aggregated channel BW from 1400 MHZ to 2400 MHz in intra-band non-contiguous CA reference sensitivity requirement.


	R4-2004754
	Huawei, HiSilicon
	Observation 1：For UEs have no limitation on spectrum usage, all the spectrum can be used for UL since its UL LO can be shifted to any position it needs to be.
Observation 2: For UEs with limitation on spectrum usage, some part of the supported spectrum can be only used for DL CCs.
Proposal 1: RAN4 should not exclude the UE type that have no limitation on spectrum usage in Rel-16.
Proposal 2: two sided DL only spectrum shall be dropped from Rel-16.
Observation 3: one sided DL-only spectrum UE capability also have deployment/configuration limitation for network/operators.
Proposal 3: one sided DL only spectrum should be more general which follow the definition in TS 38.331, the common part for both UL and DL can be unequal on the separation class indication.
Proposal 4: separation class signaling shall be enhanced with following 2 aspects:
· 1 bit to indicate whether there is DL-only spectrum limitation
· Extending separation class into a separationclass List in Rel-16, each separation class value belongs to each chain(hardware set).


	R4-2004870
	Qualcomm Incorporated
	(in co-sourced dCR, reproduced here for convenience)
Proposal: …the spectrum covered by the DL-only frequency separation extends on one-side relative to the bidirectional spectrum



Open issues summary
There seems to be consensus that two-sided DL-only spectrum capability can be dropped. 
To build on this progress, can we try to establish common understanding on the location of the one-sided DL-only spectrum capability? The key question is whether to allow a gap between DL-only spectrum and bidirectional spectrum, or stay with agreement in WF R4-1913042 that the combined DL spectrum capability is contiguous (no gaps)? 
A second detail is granularity of specification of REFSENS requirement relaxation when UE combined DL capability > 1400 MHz
Sub-topic 1-1
Sub-topic description: Should we revert previous agreement (R4-1913042) that the UE’s combined DL spectrum capability shall be contiguous (no gaps).
Open issues and candidate options before e-meeting:
Issue 1-1: revert agreement to include gaps in combined DL capability?
· Proposals
· Option 1: yes
· Option 2: (no change if no consensus)

Sub-topic 1-2
Sub-topic description: Granularity of EIS requirement relaxation for UE combined DL capability > 1400 MHz
Open issues and candidate options before e-meeting:
Issue 1-2: Granularity of REFSENS requirement relaxation
· Proposals
· Option 1: 1 range covering 1400 to 2400 MHz 
· Option 2: 2 ranges covering 1400 to 2400 MHz
Sub-topic 1-3
Sub-topic description: In case there is convergence on granularity of REFSENS requirement relaxation, values may also be discussed
Open issues and candidate options before e-meeting:
Issue 1-2: Values of REFSENS requirement relaxation
· Proposals
· Option 1: 1 range covering 1400 to 2400 MHz (1.0 dB)
· Option 2: 2 ranges covering 1400 to 2400 MHz

Companies views’ collection for 1st round 
Open issues 
 
	Issue
	Options
	Company Comments

	1-1: Revert agreement (R4-1913042) of contiguous UE DL spectrum capability to include gaps? 
	Y/N
	Intel: 
No
MTK: 
The gap should be considered as part of the Fsd. Otherwise, we would have another parameter called Fgap where the total frequency span is calculated by Fs + Fsd + Fgap which should still be confined to below 2400 MHz.
OPPO: 
same comment as MTK.
Nokia: 
Option 2: DL extension feature should cover very wide range more than 1400 MHz up to 2400MHz. The non-contiguous spectrum is not needed as UE should cover very wide range already. Furthermore previous WF needs to be respected.
Samsung: 
can not find related contribution. Is there any background information to allow the said gaps?
Qualcomm: 
We prefer that previous agreement not be reverted. (to Samsung: one company claimed contiguous DL spectrum was not agreed in the last meeting)
Verizon: 
No!
Huawei: 
Would like to know whether the gap is included within the DL separation class which is up to 2400MHz? or does it mean, this 2400MHz DL separation is the span excluding the gap?
Generally, we think both gap and non-gap case shall be allowed, but gap issue will overturn the definition for DL separation class.
2 parts DL separation class is allowed to be reported which we propose to define as below style:
FeatureSetDownlink:{
intraBandFreqSeparationDLList{
Value1: separation class for chain 1
Value2: separation class for chain 2}
DL-only limitation{Yes, No}
}
Apple: 
We prefer to keep the agreement from R4-1913042

	1-2: REFSENS requirement relaxation table breaks
	Treat 1400 to 2000 MHz range separately from 2000 to 2400 MHz
	Nokia: We have no strong view to split, but it is okay to split if option 1 value is maintained for all the ranges.
Samsung: it is better to treat the whole range separately
Huawei: Clarify it is the part not related to beam squint?
Prefer 2 ranges.
Here this separation range is a contiguous spectrum, gap is not allowed.
Apple: We have provided our view in R4-2004696, in which the 1 dB relaxation is considered for one range from 1400 to 2400 MHz.

	
	Treat 1400 to 2400 MHz as one range
	

	1-3: REFSENS relaxation values
	TBD 
	Nokia: Support 1dB. It can be split, if the range 1400-2000MHz is smaller than 1dB.
Samsung: TBD
Verizon: no matter which option is agreed, the amount of relaxation(s) should be not enlarged from the proposed 1.0dB over the range 1400 to 2400MHz.
SONY: we would like to get a clarification that if the relaxation values discussion under this section includes the beam squint, which is discussed in the next section
Huawei:
1400~2000MHz: 1dB
2000~2400MHz: 1.5dB
Apple: We support the position to apply 1 dB relaxation from 1400 to 2400 MHz.

	
	1.0 dB for 1400 to 2400 MHz as one range
	



CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.

	dCR T-doc number
	Sourcing Company
	Comments

	R4-2004697
	Apple Inc.
	

	R4-2004699
	Apple Inc., Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
	Intel: 
1) If Fsd = 0, which is allowed. How to signal this to network with Fs = 1600, Fsd = 0. 
2) In the table 5.3A.4-2 and 5.3A.4-3, “Fs <=” and “Fsd <=” need to be removed. They cause confusion. Their definitions clearly state that they are maximum frequency spans that UE can support.
MTK: The restriction of Fsd ≤ Fs should be captured somewhere in the text.
OPPO: 
To clarify the definition of Fs and Fsd, it seems Fs is the whole range of all CCs including UL/DL and DL only according to “Frequency separation class specified in Table 5.3A.4-2 indicates the maximum frequency span between lower edge of lowest component carrier and upper edge of highest component carrier that UE can support per band in downlink or uplink respectively in non-contiguous intra-band operation.” 
And this means the Fsd is part of Fs, then why we need to limit the Fs+Fsd to below 2400MHz? “The sum value of the frequency separation (Fs) and frequency separation class for DL-only spectrum (Fsd) cannot exceed 2400 MHz.”
Samsung: 
- for Fsd=0 scenario, we would like to make clear on UE signalling: 1) not signalling Fsd; or 2) signalling Fsd class as class I (Fsd<=200MHz) ?  it seems that UE  signalling of Fsd=0 is not supported.
- Agree with MTK that Fsd ≤ Fs should be captured.
Huawei:
Many issues are not configured out on DL-only spectrum, propose to discuss UE capability first in UE feature list thread.
1. For bidirectional spectrum, whether UE can report UL separation class and DL separation class separately? 
DL-only spectrum is one of the optionally UE capability, we need to show the other option that UE do not have DL-only limitation. We will provide the revision on this CR soon.

	R4-2004797
	Qualcomm India Pvt Ltd
	MTK: The cumulative aggregated channel bandwidth in the MPR clause also needs to be clarified which should be within the bidirectional spectrum.
Huawei: Here this separation range is a contiguous spectrum, gap is not allowed. We need to study How to reflect this in the spec



	LS T-doc number
	Sourcing Company
	Comments

	R4-2004698
	Apple Inc.
	MTK: 
Is it the common understanding that if a UE does not have restriction for UL allocation within the DL Fs range, Fsd would not be signalled? Or UE still needs to signal Fsd = 0?
OPPO: 
As commented in R4-2004699, the relation of Fs and Fsd needs clarify.
Samsung: 
- about “The signalling shall be implemented in addition to the signalling of frequency separation (Fs) from Rel-15” Frequency separation class number is extended from 3 to 9, not sure if the bits for Rel-15 Fs is enough for Rel-16 Fs. -  Fsd≤ Fs is not mentioned
Huawei: No LS is needed, we are discussing RAN4 UE feature List in Rel-16.



	TP T-doc number
	Sourcing Company
	Comments

	R4-2004871
	Qualcomm, Apple, Nokia
	Intel: 
Clarification question: The sentence “In Case 3 the UE supports one-sided extension of bidirectional coverage spectrum for DL only. Due to the extension on one side of the UL enables a more flexible allocation of DL carriers for the network scheduler behavior.” How to understand it is more flexible for network scheduler behavior? Actually this architecture is more friendly to UE design.



Summary for 1st round 
Open issues 
	Issue
	Moderator Summary
	Tentative agreements
	Recommendations for 2nd Round

	UE’s DL-only spectrum capability 

	Old agreement stands: A UE’s combined DL spectrum capability (Bidirectional spectrum capability + DL-only spectrum capability) is contiguous
No consensus to overturn agreement 
(Yes to overturn – MTK, OPPO, Huawei
No to overturn – Intel, Nokia, Samsung, Qualcomm, Verizon, Apple)  
	Consensus from submissions: UE’s DL-only spectrum capability extends only on side relative to its bidirectional spectrum capability
	Build on tentative agreement to complete definition of DL-only spectrum by identifying remaining details.
- Does Fsd=0 need to be signaled, or is Fsd signaling optional?
- How to capture Fsd < Fs
- Clarification on capability from Rel-15: Can UL FS and DL FS be signalled separately?
- How to construct wording so it cannot be misunderstood that Fsd is part of Fs

	REFSENS requirement relaxation 
	Relaxation framework to be clarified
	
	Discuss if beam squint relaxation to be added on top of CA REFSENS relaxation?
(note EIS spherical coverage not specified for intra-band CA)

	
	On splitting 1400 to 2400 MHz range further:
There is good convergence on proposed relaxation for combined DL of 2400 MHz.. Many companies were ok to adopt 1 dB,  one company proposed 1.5 dB
	
	Converge on REFSENS relaxation when combined DL spectrum can be as wide as 2400 MHz. Candidate values:
Option 1: 1.0 dB
Option 2: 1.5 dB


	TP wording
	Clarification sought for ‘Due to the extension on one side of the UL enables a more flexible allocation of DL carriers for the network scheduler behavior.
	
	Discuss clarification



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	(none)
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2004699
	To be revised

	R4-2004871
	To be revised



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”





Topic #2: Beam squint for common beam management assumption
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003349
	Sony, Ericsson
	Observation 1: 	The radiative degradation due to beam squint happens when common beam management is adopted for inter-band and intra-band CA operation.

Observation 2: 	The following spherical coverage degradation on secondary CC is obtained if we assume the primary CC operates at 24 GHz:
	<1400
	1400<Fs<2400
	2400<Fs<6000

	0 dB - 0.4 dB
	0.4 dB - 0.8 dB
	0.8 dB -1.5 dB



Proposal 1: 	RAN4 shall align the simulation setup and define the radiation performance degradation due to beam squint for inter-band CA and intra-band CA with common beam management. 


	R4-2004714
	Apple Inc.
	Observation 1:	With increasing Fs, the phase of CC1 steering vector distorts the array response of CC2, and best beam selection optimized for CC1 degrades CC2 performance.

Proposal 1:	The Rel-16 requirement on beam correspondence for CA needs to be enhanced to include scope for UL intra-band non-contiguous CA.
Proposal 2:	Further discussion is needed whether Rel-15 beam correspondence for CA requirement on UL intra-band non-contiguous CA with Fs ≤ 1400 can be relaxed.
Proposal 3:	Further study is needed to determine whether the following scenario is valid: a UE is configured and activated for inter-band DL CA between common band groups (e.g. 28 GHz + 28 GHz or 39 GHz + 39 GHz) needs to select the UL beam for a CC in one group based on DL measurements made in a CC of another group.
Proposal 4:	The impact of both of the above effects on transmit power control tolerance and TPC loop convergence is also recommended to be studied.
Proposal 5:	Further discussion is needed whether relaxations on EIS spherical coverage for intra-band non-contiguous DL CA are needed in Rel-16.
Proposal 6:	For inter-band DL CA within the 28 GHz band group, the impact on EIS spherical coverage is 1.8 dB
Proposal 7:	For inter-band DL CA within the 39 GHz band group, the impact on EIS spherical coverage is 2.6 dB


	R4-2004755
	Huawei, HiSilicon
	Observation 1: For UE operates on single carrier and supports multi-band with common antenna design, beam squint is already considered with multi-band relaxation requirement.
Observation 2: For intra-band CA with large frequency separation, additional beam squint is existed when assuming common beam management and common power control procedure. It depends on how gNB configures on PL-RS and beam management RS.
Observation 3: Beam squint effect is not obvious or urgency for PC3 with 4 elements assumption.
Proposal 1: For inter-band CA, multi-band relaxation framework is defined as multi-band relaxation+ΔRib/ΔTib, whether an additional beam squint factor is needed for some configurations depends on the evaluation. The evaluation is only based on power class 3.


	R4-2004872
	Qualcomm Incorporated
	Observation 1: The impact from beam squint to EIRP and EIS in CA mode differ, due to differences in Rx and Tx CA metrics 
Proposal: Degradation due to beam squint to be specified as relaxation in the spherical coverage CCDF requirement of EIS of a CC, as a function of frequency separation of the DLCA configuration.




Open issues summary
Sub-topic 2-1
Sub-topic description: Estimates from companies providing simulation results are well aligned. To determine applicability of any relaxation, the following details can be fixed:
· simulation assumptions. 
· Identify parameters that should be captured to estimate EIRP and EIS degradation under common BM assumption and CA with large frequency separation.
Open issues and candidate options before e-meeting:
Issue 2-1: Simulation assumptions 
Issue 2-2: Determine parameters to record for CA EIRP degradation due to common beam management assumption
Issue 2-3: Determine parameters to record for CA EIS degradation due to common beam management assumption
Companies views’ collection for 1st round 
Open issues  
	Issue
	Options
	Company Comments

	2-1: Simulation Assumption Details 
	
	Qualcomm: 
We do not want to restrict analysis to any one power class.
SONY: 
beam squint is mainly caused by the constant phase shift over a broad frequency separation. Therefore, the frequency drift of the phase shifter might be taken into account. 
We think the 4*1 patch array case in Table 2 of R4-2004714 can be a good starting point.
Huawei: 
Firstly, would like to clarify whether we need to define all enhanced CA requirement for PC1? Both Intra-band NC, and inter-band for PC1?
Secondly, for the study on EIRP, clarify how PL-RS and beam management RS is configured, on both CCs or on 1 CC? At least in RAN1 spec, power control is configured for each cell separately.
For inter-band CA, multi-band relaxation should be excluded from the total beam squint loss.
Apple: 
Simulation assumption should consider the scenario where the codebook is optimized for CC1 while estimating the spherical coverage degradation for CC2, for the modelling TL length and loss per element should be considered. Please see R4-2004714.

	2-2: CA EIRP degradation parameter
	
	Qualcomm: 
CA EIRP is defined as the power summed over all transmitted CCs. For CA EIRP degradation due to common BM (aka ‘beam correspondence’) we assume:
· 2 CC case with variable frequency gap between them, to reflect different frequency separation classes
·  maximum imbalance in CC BWs? (50M vs 400M)
EIRP degradation is difference between average gains experience by the 2 CCs, compared to a case if they had independent BM
SONY: 
Define the degradation factor for x% EIRP (x depends on the power class spherical coverage percentile) as a function of frequency separation class (e.g., above 1400MHz, above 2400 MHz, etc.) 
If a common peak search would be adopted, then the peak EIRP relaxation is also needed to be defined in the same way
Huawei:
Antenna elements number assumption
How UE evaluate on the PL, on one CC or on each CC
Maximum Frequency separation between 2 CCs

	2-3: CA EIS degradation parameter
	
	Qualcomm:
intraCA EIS is defined only for peak direction case (REFSENS). interCA with CBM assumption however has a EIS spherical coverage requirement. Study of EIS includes REFSENS.
For CA EIS degradation due to common we monitor gain experienced by a CC as the ref. signal for BM is moved away from the CC, to reflect different frequency separation classes

SONY: Similar to EIRP degradation.
Apple: 
The results should be captured based on the 50%-tile CDF versus frequency separation for 28 GHz and 39 GHz scenarios



Summary for 1st round 
Open issues 

	
	Status summary 

	Beam Squint
	Contributions had good technical content and good agreement in estimated effects. Refinement of assumptions will drive further convergence.



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	Simulation assumptions for beam squint study
	SONY





CRs/TPs

	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	(non)”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”




Topic #3: Inter-band DL CA
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003046
	Samsung
	Proposal 1: requirements for FR2 inter-band CA can be separated depending on whether CCs are located in different band group (28GHz band group, 39GHz band group), and prioritize to define the requirements for inter-band CA within the same band group. 
Proposal 2: a dBm verdict rather than a percentage verdict is better to be adopted for EIS spherical coverage of inter-band CA within the same band group (28+28GHz/39+39GHz).  Further study is needed for EIS spherical coverage of inter-band CA with different band group (28+39GHz).
Observation 1: EIS spherical coverage for inter-band CA is required to be based on common spherical coverage range while peak EIS is required per band without any limitation. Extra EIS relaxation factor is necessary due to “common” spherical coverage.
Proposal 3: EIS relaxation framework for inter-band CA shall be chosen between the following two alternatives:
Alt-1: keep the “common” spherical coverage requirement and an extra EIS relaxation factor due to common coverage is added for EIS spherical coverage requirement;
Alt-2: reverting back to “per band” spherical coverage requirement and extra relaxation factor due to common coverage is not needed.


	R4-2003214
	Intel Corporation
	Proposal 1: For L+L (n/257/n258/n261) inter-band DL CA, the PSD difference is 21.5dB and for H+H (n260/n259), the PSD difference is 20.5dB.

Proposal 2: For L+H inter-band DL CA, 30dB PSD imbalance should be specified.

Proposal 3: test should be performed under the conditions:
1) Test at peak EIS direction with both signal and interferer at same AoA
2) Wanted signal power level per CC = REFSENS + 14dB

Observation 1:  OBB requirements should be specified for single CC and intra-band CA in current 38.101-2.

Proposal 4: in 38.101-2, the following requirements should be added:
1) 7.6.3 out-of-band blocking
2) 7.6A.3 out-of-band blocking for CA


	R4-2003332
	Anritsu Corp.
	Observation 1: Results of comparison may change depending on an assumption whether we take into consideration of systems which have already been delivered to customers or not. 
Observation 2: We need to take into consideration of systems which are already delivered in the industry.
Observation 3: The impact of changes needs to be analyzed for both Tx and Rx test cases as a package.
Observation 4: Configuration 1 has benefits especially at the scalability and feasibility point of view.
Observation 5: The concept of test system configuration should be flexible at this stage to cater with the increase of higher frequency bands.
Proposal 1: Allow a concept of additional offset antennas for measurement of FR2 RF TRx requirements even with one AoA measurement condition. FFS if there is any needs of additional measurement uncertainty caused by the offset antennas.


	R4-2003350
	Sony, Ericsson
	Observation 1: Distribute the total relaxation on each band equally demands a smaller total relaxation comparing to place all the relaxation on one single band. 

Proposal 1: Define the power imbalance as 6.5 dB for the inter-band CA DL EIS test when one CC is from band n257/n258/n261, and the other CC is from n259/n260. 

Proposal 2: Define the relaxation for inter-band CA operation per band rather than the total relaxation.

Proposal 3: For high band + low band inter-band CA spherical coverage, allowing 2 dB relaxation on each band for the UE to meet the common spherical coverage requirement. 

Proposal 4: Introduce independent beam management for interband CA as a NR UE capability for DL and UL. If not indicated for a band combination supported, then common beam management is assumed for inter-band CA. 


	R4-2004062
	Rohde & Schwarz
	Observation 1: Providing DL signals from the same AoA inter-band CA in FR2 with 2 bands is feasible for the current frequency bands.
Observation 2: Already in Rel-15 intra-band CA configurations with bandwidth larger than 1 GHz exist and need to be supported in the test system.
Observation 3: A Rel-16 Inter-band DL CA test system from 1AoA can fulfill all of the current Rel-15 requirements.
Observation 4: A Rel-16 Inter-band CA Testability from 1AoA has similar restrictions as for intra-band CA, with regard to powers and timing.
Observation 5: Core requirements are defined under the assumption of the UE utilizing the same antenna gain for all signals coming from 1 AoA.
Observation 6: Using offset antennas for interferer and wanted signal or two wanted signals leads to unknown signal conditions at the UE.
Observation 7: Using offset antennas will increase the MU of the test system.
Proposal: Do not introduce the offset antenna approach for Rel-15 and Rel-16 requirements.


	R4-2004695
	Apple Inc.
	Observation 1:	The wider bandwidth will lower the Q-factor, which will increase the noise figure of the receiver. Consequentially the increase of the NF will affect directly the receiver reference sensitivity.
Proposal 1:	Define 1.0 dB for the EIS relaxation ΔRIB for inter-band CA combination (CA_n257-n258, CA_n258-n261, CA_n259-n260) with a frequency separation span larger than 1400 MHz

	R4-2004700
	Apple Inc.
	Proposal 1:	RAN4 shall assume an equal PSD between CCs for intra-band CA.
Proposal 2:	RAN4 shall define an equal PSD and co-located scenario for inter-band CA 28+28 GHz and 39+39 GHz.
Proposal 3:	RAN4 shall define the PSD difference of 6.5 dB for inter-band CA 28 GHz + 39 GHz.

	R4-2004715
	Apple Inc.
	Observation 1:	A requirement on the value at the 50th percentile of this common CDF can be derived in terms of the degradation relative to the strongest CC and defined in the specification as an absolute value.
Observation 2:	The value of the 50%-tile of the common CDF for 28+28 and 39+39 band groups is degraded by up to 6 dB relative to the strongest carrier in the combination.
Observation 3:	The value of the 50%-tile of the common CDF for 28+39 band groups is degraded by up to 7.5 dB relative to the strongest carrier in the combination..

Proposal 1:	The common spherical coverage CDF is computed using the joint criterion of {EIS1≤s and EIS2≤s}, such that the resulting function of signal level s is equivalent to the diagonal of the joint empirical CDF P(EIS1≤s1,EIS2≤s2)
Proposal 2:	RAN4 continues to study further the common CDF definition and parameters for CA within 28+28/39+39 band groups and does not pursue the common CDF for CA within 28+39 band groups.


	R4-2004768
	Huawei, HiSilicon
	Proposal 1: RAN4 agrees to split FR2 inter-band CA into 2 types regardless of band combination:
· Type 1: support MRTD=8us and independent beam management
· Type 2: MRTD=[TBD], common beam management and max PSD difference≤ [6]dB
Proposal 2: Define UE capability for FR2 inter-band CA with type1 and type2 which is indicated per band combination.
Proposal 3: RAN4 agrees to define different EIS spherical coverage requirement for different inter-band CA type:
· Type1: Spherical coverage for each band determinedly separately without common range definition
· Type2: common EIS spherical coverage range between the two bands shall be 50% for power class 3
Proposal 4: RAN4 defines 10% relaxation on spherical coverage requirement for inter-band 28GHz+39GHz CA, where spherical coverage means the common spherical coverage range between the 2 bands.
Or 3dB relaxation on spherical coverage requirement for CDF 50% for inter-band 28GHz+39GHz CA.
Proposal 5: 3dB per band is defined additionally for inter-band 28GHz+39GHz CA on min peak EIS.
Proposal 6: For type 2 UE, separation class extends to be indicated per band combination per receiving chain.

	R4-2004814
	NTT DOCOMO INC.
	Proposal 1: Specify 25dB PSD imbalance requirement in core specification while the test parameter is modified based on feasibility of actual test equipment in RF conformance testing.
Observation: It was agreed in the WF [1] that PSD difference requirement for spherical coverage EIS should be specified. 
  Proposal 2: PSD difference requirement should be introduced to at least 7.3A.2. RAN4 should discuss further whether PSD difference configuration is needed for other receiver requirements such as Peak EIS, ACS and IBB.
Proposal 3: 
Received power level (dBm/Channel bandwidth) for spherical coverage EIS with PSD difference for FR2 inter-band CA should be set as received power level of one band is EIS at 50th %-tile CCDF and that of the other band is EIS at 50th %-tile CCDF + [25] dB, where EIS at 50th %-tile CCDF is derived from spherical coverage EIS of single CC for each band in section 7.3.4 in TS 38.101-2.


	R4-2004979
	Qualcomm Incorporated
	Observation: Most probable network deployment is co-located for FR2
Proposal 1: Relaxation for spherical coverage for inter-band CA between 28 GHz and 39 GHz band groups is 1.5 dB
Proposal 2: Relaxation to peak EIS for inter-band CA between 28 GHz and 39 GHz band groups is 1.5 dB     
Proposal 3: No additional multiband relaxations are defined because of inter-band CA 
Proposal 4: PSD difference of the UE is tested through ACS test where both wanted signals are at the specified level for that ACS test case and one aggressor is presented at a time. 
Proposal 5: In band blocking and adjacent channel selectivity requirements will be specified in same manner as for LTE and NR FR1 inter-band CA.  

	R4-2004980
	Qualcomm Incorporated
	Observation 1: Simultaneous independent beam management on both low bands would mean UE will need two modules with same or similar boresight direction covering almost same frequency. 
Observation 2: With currently agreed assumptions, tests for RF requirements will not be able to distinguish between UE’s with and without independent beam management
Observation 3:  UE without independent beam management can not support PSD difference greater than the difference implied by the existing single carrier requirements.  
Observation 4: UE without independent beam management can not support MRTD greater than one with ½ CP. 
Observation 5:  RAN4 is in a deadlock for defining requirements for inter-band CA where UE declares it is unable to implement independent beam management 
Proposal 1: Define a new capability to distinguish between implementations which assume that some band configurations have no independent beam management
Proposal 2: UE’s that declare capability for same beam management between bands, the requirements for that band pair are same as intra-band CA. 
Proposal 3: New interface between base stations is developed that 
A) Enables UE location sharing between FR2 base stations
B) A is used for beam management purposes with the target to ensure same PSD between signals at the UE and
Proposal 4: RAN4 to send LS to RAN3 with the above information and request RAN3 works on enabling this
Proposal 5: RAN3 is added as secondary WG to this WI 




Open issues summary
Sub-topic 3-1
Sub-topic description: Should we introduce capability for UE to declare if it can support independent beam management (IBM) for a band pair? If common beam management (CBM), treat as intra-band case.
Open issues and candidate options before e-meeting:
Issue 3-1: Introduce UE capability signaling to indicate if a band pair in an inter-band CA configuration is supported with CBM or IBM. CBM implies intra-band requirements apply.
· Proposals
· Yes (or no change)
Sub-topic 3-2
Sub-topic description; In case of UEs that declare common beam management for a band pair whose gNBs are not co-located, how do we ensure intra-band MRTD at UE?
Open issues and candidate options before e-meeting:
Issue 3-2: How to accommodate non-colocated deployments in context of UEs with common beam management 
· Proposals
· Option 1: Involve RAN3 for gNB to gNB communication on UE location
· Option 2: Other
Sub-topic 3-3
Sub-topic description; Spherical coverage metric for common beam management band pairs
Open issues and candidate options before e-meeting:
Issue 3-3: EIS spherical coverage metric for common BM band pair 
· Proposals
· Option 1: common CDF derived from bivariate CDF 
· Option 2: requirement on solid angle described by directions that simultaneously meet spherical coverage for both bands, per WF R4-1916024
Sub-topic 3-4
Sub-topic description; Spherical coverage metric for independent beam management band pairs
Open issues and candidate options before e-meeting:
Issue 3-4: EIS spherical coverage metric for independent BM band pair 
· Proposals
· Option 1: requirement on solid angle described by directions that simultaneously meet spherical coverage for both bands, per WF R4-1916024
· Option 2: no common coverage requirement 
Sub-topic 3-5
Sub-topic description; PSD difference for REFSENS and EIS sph. cov. tests, for common beam management band pairs
Open issues and candidate options before e-meeting:
Issue 3-5: REFSENS, EIS sph. Cov. test PSD for common BM band pair 
· Proposals
· Option 1: Set untested band to unstressed link condition (DL power corresponds to EIS sph. cov. condition)
· Option 2: PSD = 0 dB
Sub-topic 3-6
[bookmark: _Hlk37953731]Sub-topic description; PSD difference for REFSENS and EIS sph. cov. tests, for independent beam management band pairs
Open issues and candidate options before e-meeting:
Issue 3-6: REFSENS, EIS sph. cov. test PSD for independent BM band pair 
· Proposals
· Option 1: Set untested band to unstressed link condition (DL power corresponds to EIS sph. cov. condition)
· Option 2: PSD = 6.5 dB
· Option 3: PSD = 25 dB
· Option 4: PSD = 30 dB
Sub-topic 3-7
Sub-topic description: offset multiple antenna vs single in TE
Issue 3-7: Allow additional offset antennas for measurement of FR2 RF TRx requirements even with one AoA measurement condition
· Proposals
· Yes/no

Companies views’ collection for 1st round 
Open issues  
	Issue
	Options
	Company Comments

	3-1: Introduce UE capability signaling to indicate if a band pair in an inter-band CA configuration is supported with CBM or IBM. If CBM, intra-band requirements apply with both bands considered as a virtual band.
	Y/ (No change)

	Intel:
Yes. This signaling can help RRM define measurement requirements accordingly.
Since for intra-band the CBM is assumed, we believe for certain inter-band configurations with small frequency gap between carriers from two bands, the intra-band Rx architecture supported by the same UE can be used to receive this inter-band DL CA as if they are in one virtual band under CBM. In this case, PSD imbalance can be around ACS and IBB level defined for intra-band CA.
MTK: 
We are fine to introduce CBM and IBM capability signaling on per band combination basis, including intra-band non-contiguous CA. We would also like to understand the network behaviors when UE signals either CBM or IBM. Another question is: is CBM and IBM mutually exclusive? Or a UE can signal both capability for certain combinations?

NTT DOCOMO, INC.:
Concept for introduction of capability is acceptable, but we have objection if power imbalance requirement for LB + HB inter-band CA with CBM is assumed as same with intra-band CA. This is because even if UE uses CBM and BS are co-located, power difference would be large compared to LB+LB and HB+HB due to frequency difference and mismatch of beam direction.

Case1: CBM for LB+LB and HB+HB
Case2: IBM for LB+LB and HB+HB
Case3: CBM for LB+HB
Case4: IBM for LB+HB

I mean required power imbalance capability should be different between Case 1 and Case 3.

OPPO: OK with defining UE capability, but question is that are we going to define two requirements one for CBM and the other for IBM?

Nokia: Yes

Samsung: we are fine to introduce UE capability signaling (CBM or IBM). For CMB, the intra-band requirements can be taken as reference except the Case 3 (CBM for LB + HB) mentioned by DOCOMO.
Qualcomm: We would rather define this by specification but proposed the signaling since some companies wanted to work on L+L and independent beam management. 
Verizon: Yes! Both CBM and IBM need to be in the capability signaling. 
Also, this new capability signaling could help RAN4 to arrange the work/decision for the independent beam management and the same beam management, respectively. 
Ericsson: 
Yes, should be a band combination capability.
The notion of “virtual” band w r t testing is unclear, test cases for CBM must still include different bands.
SONY: Yes.
Huawei: Introduce new UE capability with Type1 and Type 2 for inter-band CA combination, in which:
· Type 1: support MRTD=8us and independent beam management
· Type 2: MRTD=[TBD], common beam management and max PSD difference≤ [6]dB
Where TBD depends discussion in RRM session
Apple: In our view the introduction of a UE capability signaling is not required. Our assumption for LB+LB/HB+HB is co-located deployment with CBM only.  We would like to ask Huawei for more details on their proposal, what is the expected UE behaviour when gNB1 transmits CC1 and gNB2 CC2 for IBM in LB+LB/HB+HB? Is the UE considering the same panel or two different panels for the deployment? Considering IBM for LB+LB/HB+HB degrades the performance, due to the power imbalance between the CCs.

	3-2: How to accommodate non-colocated deployments in context of UEs with CBM
	RAN3 involvement to ensure MRTD for intra-band is met
	Intel: Do nothing.  Besides MRTD, there may be other characteristics like TA, Tx PSD imbalance (different power control from non-colocated BSs), Rx PSD imbalance, etc.  Do we also need to solve these issues?
MTK: Network does not schedule non-collocated CA operations for such UEs.

NTT DOCOMO, INC.:
We have a question for clarification. What is the difference between this proposal and the discussion in Positioning WI?

OPPO: Do nothing, as long as UE report the CBM capability NW should aware of UE restriction in CA.

Nokia: Why RAN3 involvement is needed? Firstly we need to agree in RAN4 the deployment scenarios

Samsung: our understanding is CBM UE does not support inter-band CA for non-co-located deployment.
Qualcomm: RAN3 is needed to develop novel solutions for improving TAE between BS to ensure less than CP MRTD at the UE and ensure the agreed [equal] PSD between bands for CBM.  
Verizon: On the assumption of an essential issue for gNB, RAN3 should involve in the work to ensure MRTD. 
Ericsson: 
If the UE does not support CBM for a band combination the network would not configure this UE for CA unless antennas are co-sited (collocation). The latter case is similar to the intra-band CA case where the spatial filter is the same for the CCs.
Huawei: If non-collocated, network may not schedule CA to the UE, or schedule CA to the UE but loss is accepted. It is up to implementation. Nothing is needed in the spec.
Apple: From our perspective, it is not necessary to involve RAN3 in the discussion. With the current spec the RB allocation for the UE will be handle by the gNB

	
	(do nothing)
	

	3-3: EIS spherical coverage metric for CBM band pair
	Option 1: common CDF derived from bivariate CDF
	Intel: Option 2
MTK: Common spherical coverage only makes sense when the cells are collocated, not because of CBM or IBM on UE.

NTT DOCOMO, INC.:
Our understanding is Option2.
OPPO: Option 2.
Nokia: Support Option 2.
Samsung: prefer Option 1. Option 1 aligns with the metric of single carrier case where the test result of spherical coverage is a dBm value from CDF curve. Option 2 will lead to a percentage test result which is not the usual metric for spherical coverage. We prefer the test result of spherical coverage shown as XdBm rather than X%. if common spherical coverage is defined, there should be extra relaxation factor caused by “common” coverage requirement. 
Qualcomm: We prefer to keep the WF approach of common angle. This is Option 2. 
Ericsson: would be similar to the intra-band CA case.
SONY: For CBM, we think it is very similar to intra-band CA, and possible to apply a similar requirement as intra-band CA with potentially larger relaxation.
Huawei: Introduce single bit to indicate different RF requirement UE can support:
· Bit 0: Spherical coverage for each band determinedly separately without common range definition
· Bit 1: common EIS spherical coverage range between the two bands shall be 50% for power class 3
It is the capability dedicated to RF requirement indication, with per band combination manner.
Apple : We would like to ask for time to check, and will provide comments in the 2nd round.


	
	Option 2: requirement on solid angle described by directions that simultaneously meet spherical coverage for both bands, per WF R4-1916024
	

	3-4: EIS spherical coverage metric for IBM band pair
	Option 1: no common coverage requirement
	Intel:
Both option 1 and 2 can be acceptable if option 2 is under the same AoA
MTK: Common spherical coverage only makes sense when the cells are collocated, not because of CBM or IBM on UE.
Nokia: The common coverage is not required in core spec, the spherical coverage requirement can be tested for each band. But likely conformance testing is done with a single AoA simultaneously for both the bands.
Independent BM may or may not be required for L+L combo but may be required for L+H combo.
Samsung: prefer option 1. It does not make sense to define common coverage requirement for IBM band pair. Spherical coverage requirement per band is more reasonable for IBM.
Huawei: Introduce single bit to indicate different RF requirement UE can support:
· Bit 0: Spherical coverage for each band determinedly separately without common range definition
· Bit 1: common EIS spherical coverage range between the two bands shall be 50% for power class 3
It is the capability dedicated to RF requirement indication, with per band combination manner.
Apple : Option 1


	
	Option 2: requirement on solid angle described by directions that simultaneously meet spherical coverage for both bands, per WF R4-1916024
	NTT DOCOMO, INC.:
We prefer option 2 since common spherical coverage is beneficial for co-located deployment, and IBM UE should work also under co-located deployment.
OPPO: Option 2 with same AOA.
Qualcomm: Option 2. 
SONY: Option 2. For independent BM, we would like to go with the already agreed metric.
Ericsson: Option 2. Use the agreed metric for IBM.

	3-5: REFSENS, EIS sph. cov. Test PSD for CBM band pair
	Set untested band to unstressed ‘link condition’ (DL power corresponds to EIS sph. cov. Condition)
	Intel:
We need to separate REFSENS, EIS spherical coverage test with PSD imbalance stress test although they have some similarity in test setup. 
For REFSENS, EIS sph. Cov. Test, PSD should be set to unstressed condition.
But PSD imbalance stress test is different, we are proposing a separate test with following like an OBB test 
For L+L (n/257/n258/n261) inter-band DL CA, the PSD difference is 21.5dB and for H+H (n260/n259), the PSD difference is 20.5dB regardless it is with common BM or not
Test should be performed under the conditions:
[1] Test at peak EIS direction with both signal and interferer at same AoA
[2] Wanted signal power level per CC = REFSENS + 14dB

The reason to have this PSD imbalance test for L+L (like n257-n258) and H+H (like n260-n259) is forward compatible for the band combinations in L+L and H+H introduced in the future to prevent the current UEs from experiencing link failure.
Anritsu: 
In our undersdanding, one of the objectives to carry out this imbalanced PSD test is not only a kind of blocking test but also to ensure that a UE is feasible to demodulate both imbalanced DL signals from co-located gNBs simultaneously. In other words, this test is trying to check a dynamic range of receiver in the UE (though TE has a feasibility issue with the large PSD imbalance.).
In that sense, we are not sure if one band is allowed to be set untested.
MTK: 
No need to define a specific stress test as this was not done in FR1 neither. Simultaneous REFSENS test for both PCell and SCell can be considered with PCell beam peak direction aligned to common AoA. [TBD] dB relaxation is allowed for both PCell and SCell under simultaneous REFSENS test.

NTT DOCOMO, INC.:
We described our view on issue 3-1. For Case 3 (LB+HB with CBM), we need PSD difference requirement, but which difference could be lower than Case 4 (LB+HB with IBM)
OPPO: 
Not sure of the meaning in this test, like in FR1 do we need to test the PSD difference of DL CA? Therefore, prefer not to define tests only for test itself.
Nokia: 
A relatively large PSD imbalance is expected for L+H combo in real deployment, but it is ok that the testing is done in equal PSD.
Samsung: 
it is not necessary to define specific stress test. Support option 1 i.e. DL power corresponding to REFSENS/EIS condition.
Qualcomm: 
PSD imbalance capability test should be part of an other test such as ACS but how to ensure same PSD for CBM configurations needs to be discussed further. 
SONY: 
0 dB.
Huawei: 
PSD difference is not additional tested for type 2 UE. ACS and IBB tests are enough. 
For EIS, 2 CC is activated, 1CC is with RB allocated.


	
	0 dB
	Huawei: 
6dB PSD difference should be allowed even for type2 UE.(MRTD=[TBD], common beam management and max PSD difference≤ [6]dB)
Apple: 
In our contribution R4-2004700 we have provided our simulation results for the PSD difference. Our proposal is to assume CBM (for LB+LB/HB+HB) with equal PSD.

	3-6: REFSENS, EIS sph. cov. Test PSD for IBM band pair
	Set untested band to unstressed ‘link condition’ (DL power corresponds to EIS sph. cov. Condition)
	Intel:
We need to separate REFSENS, EIS spherical coverage test with PSD imbalance stress test although they have some similarity in test setup. 
For REFSENS, EIS sph. Cov. Test, PSD should be set to unstressed condition.
But PSD imbalance stress test is different, we are proposing a separate test with following like an OBB test. 
For L+H inter-band DL CA, 30dB PSD imbalance should be specified (with agreed assumption of indep. BM band pair)

test should be performed under the conditions:
[1] Test at peak EIS direction with both signal and interferer at same AoA
[2] Wanted signal power level per CC = REFSENS + 14dB

The reason to have this PSD imbalance test for L+H (like n261-n260) is for UE to sustain this large PSD imbalance in the field.
MTK: No need to define a specific stress test as this was not done in FR1 neither. REFSENS is tested separately with both CCs activated. PCell and SCell each is aligned to its own beam peak direction either to a common AoA or separate AoA. [TBD] dB relaxation is allowed for both PCell and SCell under simultaneous REFSENS test. 
NTT DOCOMO, INC.:
25 dB or 30dB to accommodate non-co-located deloyment situation.
OPPO: 
Not sure of the meaning in this test, like in FR1 do we need to test the PSD difference of DL CA? Therefore, prefer not to define tests only for test itself.
Nokia: 
A very large PSD imbalance is expected in real deployment, so core requirement point of view 25-30 dB is required, however, it is necessary to check testability, where we may only test a single AoA with small PSD imbalance.
Samsung: 
it is not necessary to define specific stress test. Support option 1 i.e. DL power corresponding to REFSENS/EIS condition.
Qualcomm: 
We would prefer to not to create a separate test for PSD imbalance but to set the other band to link condition and test ACS of other band.  This will ensure UE performance is there even with PSD imbalance. 
Verizon: 
For H+L inter-band CA, either 25 or 30 dB PSD should be specified as the core requirement. Test could be performed by an adjusted PSD based on the companies and test equipment vendors inputs.
SONY: 
6.5 dB. We think inter band CA with a huge PSD imbalance is not likely to be used in real life, and thus 6.5 dB is more meaningful.
Huawei: 
For EIS, 2 CC is activated, 1CC is with RB allocated. PSD difference 30dB for Type 1 UE.(support MRTD=8us and independent beam management)
Apple: 
In our contribution R4-2004700 we have provided our simulation results for the PSD difference. We have proposed for IBM (LB+HB) a PSD difference of 6.5 dB.

	
	6.5 dB
	

	
	25 dB
	

	
	30 dB
	

	3-7: Allow additional offset antennas for measurement of FR2 RF TRx requirements even with one AoA measurement condition
	Yes/No
	NTT DOCOMO, INC.:
There seems to be different views on MU when using an offset antenna, but we don’t want to revisit already fixed MU in RAN5.

Huawei: 
Considering the potential unacceptable cost on “signals from one AOA simultaneously for 2 bands”, we prefer to allow the additional offset antennas at least as the candidate test methodology in RAN4.



	3-7:  Record of e-mail exchange between Anritsu and R&S during 1st round.
Dear Yamashita-san and all,
 
thank you for the comments and questions please see the responses from R&S below and inline. In addition to your questions we would also like to comment on the technical aspects regarding your observations on configuration 2 in your paper R4-2003332. Some of the comments below and inline may touch on the same topics.
 
a)    Measurement uncertainty: In our understanding, there is no need to revisit any of the existing Rel-15 single carrier MUs. From our point of view, all these effects have already been considered when we discussed the Rel-15 MUs in RAN5. So the table value should be changed in our view to 1, since there is no degradation of the measurement uncertainty.
c)   Scalability: We are discussing now about Rel-16 timeframe and band combinations (n257 – n261). Since there are no other bands discussed in RAN4, it is not possible to judge the scalability of any system to unknown requirements.
d)   Feasiblity: Configuration 2 is a totally feasible solution and from our view does in no way negatively affect the test system. As we stated above, the effects have already been considered when discussing MUs and relaxations in RAN5. Also here in our view, the table value should be changed to 1, since it is a totally feasible solution.
 
Best regards,
Niels
-----------------------------------------------
Hello Niels, Jose and all,
 
Please allow me to start the discussion regarding the contribution R4-2004062 “Discussion on test setups for inter-band CA in FR2” at first by using this thread because I feel it is not so efficient to exchange comments in the summary file. 
I would like to copy the results in the summary file at the end of the 1st round.
 
Sumant-san, if you feel it is not appropriate with this way, please let me know.
 
Now since Anritsu still believe now is not the appropriate timing to narrower the test system configuration for FR2 TRx test cases, let me comment on the following observations in R4-2004062 and also like to ask questions to align assumptions between us.. 
 
Observation 1: Providing DL signals from the same AoA inter-band CA in FR2 with 2 bands is feasible for the current frequency bands.
[Anritsu] Question 1: Could you tell us on which configuration your team is assuming when “the same AoA” is discussed, is it configuration 2 or 3 described in R4-2003332?
[R&S]: We think it is feasible to realize the inter-band system without utilizing offset antennas. 
.Q2: In your system, is it also including the source of interferer in addition to two inter-band CA signals, like 28GHz + 39GHz + blocker?
[R&S]: Yes, this is generally possible. However we are not sure if this is a required testing scenario. Currently there is only in-band blocking defined and only one interfering signal should be active, thus testing this scenario in our view does not make sense, since you would only test the band in which the interferer is placed, which would be the same as single carrier testing then.
 
 
Observation 2: Already in Rel-15 intra-band CA configurations with bandwidth larger than 1 GHz exist and need to be supported in the test system.
[Anritsu] I agree that the current Rel-15 specification is already including aggregated bandwidth larger than 1GHz.
On the other hand, as you also mentioned in your contribution, we assume that currently available test equipment has limitation of BW around 1 GHz, which we think meaning our test equipment are not covering inter-band CA combination like 5GHz separation (range of n257 and n258)..
Also in RAN5, our discussions regarding the measurement uncertainty is carried out based on the single carrier case, which is 400MHz maximum.
(I can also see that the paper from R&S is also assuming 400 CBW to propose MU values.)
In that sense, we do not think that RAN5 confirmed that our current test systems have a capability to test intra-band or inter-band CA cases with same MU values for single carrier cases which we agreed until now.
[R&S]: In the RAN5 contributions we assume 400 MHz bandwidth of the signal for MU, since so far we only discussed in single carrier TCs. As you point out the MU for CA has not been discussed so far and we don’t know what it will be. However since already in Rel-15 there is a need for bandwidths larger than 1 GHz, the capability of supporting these bandwidths should have been taken into account when defining single carrier MUs. At least it was from our side.
[Anritsu0422] I understood we have a different scope and assumptions here.
 
Observation 3: A Rel-16 Inter-band DL CA test system from 1AoA can fulfill all of the current Rel-15 requirements.
[Anritsu] Q3: Even though your contribution has a description that the modulation bandwidth is 1.4 GHz maximum, can your system handle wider frequency range like 10GHz (28GHz to 39GHz range) with single antenna?
[R&S]:  Yes, it is possible to cover the frequency range of all current FR2 bands (n257 – n261) with one antenna. 
Q4: When discussing the MU values in RAN5, were the provided values derived based on the system taking into account of such large BW?
[R&S]: Yes, since this is an inherent capability of our system, this was taken into account when providing the MU for single carrier TCs in RAN5.
 
Observation 6: Using offset antennas for interferer and wanted signal or two wanted signals leads to unknown signal conditions at the UE.
[Anritsu] We assume that we can handle the beam direction of both UL/DL signals from the UE appropriately by optimization of test procedures such as UBF.
[R&S]: We don’t fully understand this comment, is your intention to change the beam direction during testing? The way the requirements are written/discussed, the assumption was always that the UE sees the signals from the same direction, i.e. with the same antenna gain.
[Anritsu0422] On a beam direction, we do not intent to change the direction during actual testing. 
But there is a possibility that we have some extra procedures before start measuring. 
For example even though the actual DL signals are transmitted from the offset antenna of the test equipment, we assume that there is a way to point UL beam towards correct peak direction (either Tx or Rx) by using the boresight TE antenna at the first stage and once the beam has been fixed to the peak direction, then we may switch the DL signal from offset antenna.
This is currently just an idea but by these kind of procedures, we think that we can carry out the measurement or calibrate the UE specific sensitivity, etc.
Though the current blocking tests and EIS type tests are defined to have both wanted signal and interferer signal from single AoA, the fundamental requirement is whether the wanted signal and blocker signal power is correctly delivered to the baseband level in the UE. 
In that meaning, we think that we can carry out the measurement by proper way even from the slightly different direction after establishing the correct calibration procedures..

Observation 7: Using offset antennas will increase the MU of the test system.
[Anritsu] I agree that there is a possibility that the system with offset antenna may increase the MU compared to single carrier test cases.
At the same time, as I mentioned at observation 2, we do not think that we have confirmed the MU for multi-signal transmission with our test system yet.
And we believe that the influence or restriction by using a combiner to transmit signals from one antenna is larger than the systems with offset antenna, especially in cases which has larger frequency separation between multiple carriers in the future.
[R&S]: It is difficult to speculate on scalability and restrictions when it is unknown what other frequency bands may be used in the future.
[Anritsu0422] Our view is same and it is not easy to expect what kind of test system is required.
So we would like to leave a flexibility with the system configuration as much as possible.
One of the solution might have slightly bigger MUs compared to the existing system with a reasonable upgrade cost.
On the other hand, other solution might require total replacement of the system after Release 16.
We should compare pros and cons with multiple factor and select the suitable way from a viewpoint of global optimum solution for this eco-system. 
Also though I didn’t mentioned about the way to avoid increase of MU, we assume that we can apply some calibration methods on the system to mitigate the increase of MUs. 
 
Proposal: Do not introduce the offset antenna approach for Rel-15 and Rel-16 requirements.
[Anritsu] As mentioned above, we do not think now is the appropriate timing to restrict test configurations. 
So we cannot agree with this proposal.
 
[Anritsu0422]
Apologies, please allow us to add another comment which I missed from your paper before.
There is another observation 7 in the main body.
Observation 7: Using offset antennas reduces the available link budget, potentially leading to further testability issues.
Since our assumptions and scope are different, I think it is difficult to reach to a consensus.
But we think this is not always the case with the offset antenna system but may apply also the system with 1AoA because in a case the aggregated carriers increase more than two, loss at the combiner will also increase accordingly.

Best regards,
**********************************************
Osamu YAMASHITA
Anritsu Corp.





CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.

	dCR T-doc number
	Company
	Comments

	R4-2004981
	Qualcomm Incorporated
	R&S: For clarification: Is ACS and in-band blocking needed for inter-band CA needed in FR2? The interferer is only placed in one band at a time and only this band is tested, so essentially the same as for single Carrier/intraband CA. Also we don’t think there is the issue of multiple bands interfering with each other like it may be the case in FR1, where this TC makes sense.
If the common understanding is that this requirement is needed, we are not against having it.

Huawei: This CR is not acceptable. Reason are as below:
· ΔRIB,SPH->ΔRIB,S ,simpler
· Whether inter-band CA configuration work for PC1 and PC2? Why PC4 is absent?
· Why common AOA is mentioned in 38.101? It is from limitation of test mythology. If 2 AOA environment can be setup, the UE shall meet the requirement accordingly. Additionally, we are talking about antenna offset test setup.
· Why highlight bandgroup concept for EIS requirement? Even 2 bands are with one group, ΔRIB,S is needed.
Surprising to see all CA issues are mixed in the spec. Whether inter-band and intra-band CA should have separate sections? We have separate section for inter and intra in FR1, and we are not allowed to simplify at this stage.



Summary for 1st round 
Open issues 

	Issue
	Moderator Summary
	Tentative agreements
	Recommendations for 2nd Round

	Establish UE capability to declare CBM or IBM for each band pair in an inter-band CA combination

	Good consensus to establish capability with no strong opposition.
Some technical details need further discussion.
	If UE declares CBM for a beam pair, intra-band requirements apply with both bands considered as a single virtual band. PSD difference for requirement is FFS.
	Identify further details for handling of CBM or IBM declaration:
1. Network behavior, if CBM is declared:
a. Does not configure UE for non-co-located CA, so CBM implies co-located inter-band CA only for UE
b. Configures UE for non-co-located CA. RAN3 involvement necessary to ensure MRTD at UE
c. No need to discuss
2. Are CBM/IBM declarations mutually exclusive?
3. Should CBM declaration be barred from certain combinations? (ex: L+H)
4. Will we have 2 sets of requirements, corresponding to IBM and CBM declarations respectively?
5. CBM declaration means requirements apply under limited PSD difference 
a. PSD difference of 0 dB
b. PSD difference of 6 dB

	Dedicated test to exercise UE's ability to handle PSD difference, and retain existing tests in non-stressed condition.
	Majority view was to not pursue a novel idea to exercise a UE’s ability to deal with PSD imbalance through a new in-band-interferer-like OOB interferer test.
No: 8 (Anritsu, MTK, NTTDocomo, OPPO, Samsung, SONY, Huawei, Apple)
Yes: 1 (Intel, proponent)
	
	PSD difference may be better discussed in context of actual requirements, rather than a blanket number to achieve. 
For example: How would one construct a REFSENS requirement? How would one construct the spherical coverage requirement? 


	CBM band pairs

	EIS Spherical coverage metric for CBM band pairs 
	A popular option was:
Option 2: requirement on solid angle described by directions that simultaneously meet spherical coverage for both bands, per WF R4-1916024
	
	Discuss metric. Options that emerged from discussion are listed below
1. Use option 2
2. Use option 2 only if CBM implies co-located inter-band CA, and non-co-located is precluded
3. Use new CDF definition applicable to intra-band (NOTE: intra-band CA EIS requirement does not exist)
Define another capability (distinct from CBM/IBM)  for UE to tell network if it supports CBM, but cannot support common coverage requirement.

	PSD difference for REFSENS requirement, CBM band pairs
	
	
	Discussion on how to set the PSD of the other (untested) band in the REFSENS test:
1. Set untested band power level equivalent to EIS spherical coverage criterion. PSD is equal to difference between REFSENS and EIS spherical coverage criterion
2. For PSD = 0 dB, there will be AoA cases where the less sensitive band will have link failure. Is this ok?
3. Set untested band PSD to be 6 dB higher than PSD of tested band 

	PSD difference for EIS spherical coverage requirement, CBM band pairs
	
	
	Discussion on how to set the PSD of the other (untested) band in the EIS spherical coverage test: 
1. Set untested band power level equivalent to EIS spherical coverage criterion 
2. Set PSD = 0 dB
3. Set untested band PSD to be 6 dB higher than PSD of tested band 
4. New test method: ‘2 CC is activated, 1CC is with RB allocated’, limited to 6 dB PSD difference

	IBM band pairs

	EIS Spherical coverage metric for IBM band pairs
	Following options were discussed with no clear majority
Option 1: no common coverage requirement
Option 2: requirement on solid angle described by directions that simultaneously meet spherical coverage for both bands, per WF R4-1916024
	
	Discussion:
1. If option 1 is adopted, there would be no requirement that UE can work with co-located gNBs. This also means that there cannot be any RF requirements tested simultaneously from same AoA. Is this ok?
2. IF option 2 is adopted, is sufficient spherical coverage guaranteed for each band?
Define another capability (distinct from CBM/IBM) for UE to tell network if it supports IBM, but cannot support common coverage requirement.

	PSD difference for REFSENS requirement, IBM band pairs
	
	
	Discussion on how to set the PSD of the other (untested) band in the REFSENS test:
1. Set untested band power level equivalent to EIS spherical coverage criterion. PSD is equal to difference between REFSENS and EIS spherical coverage criterion
2. Set untested band PSD to be [25-30] dB higher than PSD of tested band 
3. Set untested band PSD to be 6.5 dB higher than PSD of tested band 


	PSD difference for EIS spherical coverage requirement, IBM band pairs
	
	
	Discussion on how to set the PSD of the other (untested) band in the EIS spherical coverage test: 
1. Set untested band power level equivalent to EIS spherical coverage criterion 
2. Set untested band PSD to be [25-30] dB higher than PSD of tested band 
3. Set untested band PSD to be 6.5 dB higher than PSD of tested band 
4. New test method: ‘2 CC is activated, 1CC is with RB allocated. PSD difference 30dB’


	Allowing offset antennae for single AoA verification of RF requirements 
	No clear view, partly due to lack of definition of inter-CA band combinations and partly due to lack of available RF requirements. dCR R4-2004981 lists some interband CA combinations that may be used as a guide for this discussion.
	
	Continue discussion



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on inter-band DL CA
	(Chair assigned) Qualcomm





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2004981
	CR is recommended to be revised for further comments




Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
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	Initial, based TopicGrp19_v2

	2
	Added missing comments, editorial changes, updated this table

	
	

	
	

	
	

	
	



