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R4-1913140	FR2 DL Intra-band CA BW Enhancement Feature Parameters
					38.101-2	  CR-  rev  Cat:  (Rel-16) v
					Source: Qualcomm Incorporated
Abstract: 
In this contribution, we capture a UE’s enhanced DL CA BW capability in terms of a parameter set
Discussion: 
Apple: We understand that there is proposal to have two types of UEs, single sided or both sided. We would like to have only one FS separation table. We can keep both sided scenario also.
Nokia: We have a paper that both sided scenario is not useful so we should only have one sided. we are fine with DL FS table. DL only extension is only applicable only to UE that supports 1400 MHz FS?
Mediatek: This additional FS table does need some explanation how it works.
Huawei: One sided or both sided is up to NW configuration so we do not want to restrict that. there maybe NBC issuers for REL15 basestation. FS table only one table is better choise.
Qualcomm: Reason for multiple tables is this capability is not same as REL-15 capability. This DL extension was agree to be for UEs that support 1400MHz but perhaps we should not have this restriction. One sided vs two sided no strong view.
Mediatek: in general we agree that just one table for FS.
Apple: we think that we can achieve what you want with one FS table.

Decision: 		The document was noted


R4-1913538	Views on FR2 frequency separation class enhancement
						  CR-  rev  Cat:  (Rel-16) v
					Source: Apple Inc.
Abstract: 

Discussion: 
Huawei: It is a good idea to provide flexibility, we would like to add separation class for 1000 MHz.
Nokia: Does this 200MHz granularity help some UE implementation, granularity is dense.
Qualcomm: We would like to present our paper first before deciding.


Decision: 		The document was noted


R4-1914607	Discussion on FR2 intra-band DL CA enhancement
						  CR-  rev  Cat:  (Rel-16) v
					Source: Nokia, Nokia Shanghai Bell
Abstract: 
View on FR2 DL CA is presented.
Discussion: 
Huawei: In principle we agree that there should not be limitation from NW side for one sided or two sided.

Decision: 		The document was noted


R4-1915381	On intra-band DL CA requirement for FR2
						  CR-  rev  Cat:  (Rel-16) v
					Source: Huawei, HiSilicon
Abstract: 

Discussion: 
Apple: we though that we already precluded that UL is wider than DL.
Mediatek: we agree obs 1, but obs 2 is not necessaily correct there fore P2 needs to be standardized. P3 is not very usefull to the NW.
Intel: P2 is complicated we prefer unified table.

Decision: 		The document was noted


R4-1913539	CR to 38.101-2 on FR2 frequency separation class enhancement
					38.101-2	  CR-0042  rev  Cat: B (Rel-16) v16.1.0
					Source: Apple Inc.
Abstract: 

Discussion: 

Decision: 		The document was Revised in R4-1915475

R4-1915475	CR to 38.101-2 on FR2 frequency separation class enhancement
					38.101-2	  CR-0042  rev  Cat: B (Rel-16) v16.1.0
					Source: Apple Inc.
Abstract: 

Discussion: 

Decision: 		The document was not treated


R4-1913141	TP to TR38.831: FR2 UE architectures for DL Intra-band CA BW Enhancement
					38.831	  CR-  rev  Cat:  (Rel-16) v0.1.0
					Source: Qualcomm Incorporated
Abstract: 
TP contains UE architecture study supporting the DL CA BW enhancement feature
Discussion: 
Apple: This is beneficial, but we want to delay the approval until we have signalling sorted out.
Huawei: We have some concern on general section. Need offline for architecture options.
Mediatek: In Figure 4.3.2.2-2 left side scenario is this allowed.
Qualcomm: for Mediatek figure is not CC it is spectrum coverage. for Huawei general section is aligned with WID. do not understand what is the issue with architectures.
Nokia: DL extension can also be applied for contiguous CA, so it is not clear how this is applied for contiguous CA
Huawei: Implementation details is up to UE vendor choices so why we need to have archetecture in TR.
Intel: Do we have proposals for CA BW class that is wider than REL15? Wording Matches DL coverage is confusing.
Decision: 		The document was Return to

R4-1915315	TP to TR38.831: RF requirement Update from DL Intra-band CA BW Enhancement
					38.831	  CR-  rev  Cat:  (Rel-16) v0.1.0
					Source: Qualcomm Incorporated
Abstract: 
We propose a framework to accommodate enhancement of FR2 interband DL CA into RF requirements in the standard
Discussion: 
Apple: Why MPR is discussed for DL CA? 
Huawei: we need to consider FFS. Do we need to have upper bound for DL BW.
Intel: MPR table looks that uplink FS is extended beyond 1400 MHz
Qualcomm: for apple cumulative aggregated BW affects MPR. with this TP we identify what we need to update in spec. upper bound for DL BW 
Nokia: DL Scell activation may change MPR which may impact UL coverage.
Qualcomm: we already have issue that Nokia mentioned in todays spec.

Decision: 		The document was Return to


R4-1913142	LS on FR2 DL Intra-band CA BW Enhancement Feature Parameters
						  CR-  rev  Cat:  (Rel-16) v
					Source: Qualcomm Incorporated
Abstract: 

Discussion: 

Decision: 		The document was Return to

WF for FR2 DL Intra-band CA BW Enhancement Feature R4-1916021
Qualcomm
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R4-1913544	Impact of FR2 UL CA aggregate BW beyond 800 MHz on transmit power control
						  CR-  rev  Cat:  (Rel-16) v
					Source: Apple Inc.
Abstract: 

Discussion: 

Decision: 		The document was withdrawn


[bookmark: _Toc24204581]9.14.6	Intra-band non-contiguous UL CA [NR_RF_FR2_req_enh]
R4-1913133	On FR2 CA capability signalling
					38.101-2	  CR-  rev  Cat:  (Rel-16) v
					Source: Qualcomm Incorporated
Abstract: 
We initiate discussion on whether the system can benefit from additional options in how a UE’s fallback capability may be described to the network
Discussion: 
Apple: does this mean that you can support any frequency in the band and contiguous and non-contiguous allocations.
Intel: In last meeting we stated that if we have for example 8 CC each 100 MHz that you may not support 3 CC with 400 MHz
Verizon: we like this idea as signalling overhead is an issue
NTT Docomo: can this apply only for contiguous CA case
Huawei: does this proposal mean that all possible fallbacks are to be supported
Qualcomm: we need some refinement that Apple and Intel mentioned.
Apple: this says that you support all permutations, how do you test all permutations? 
Qualcomm: to apple this is optional and it is up to UE or chipset vendor to decide if they can support all fallbacks
Huawei: does optional capability mean that if UE does not indicate support for this there is not improvement?
Qualcomm: If UE do not support this then UE supports REL15 signaling
Verizon: This would be also for FR1?
Qualcomm: issue is FR2 but no need to limit FR1 out
Apple: Major issue is what we need to test
Qualcomm: IT is not helpful if you wnat to reduce testing.

Decision: 		The document was Return to


R4-1913143	FR2 NC UL CA back-off simulations – select cases
					38.101-2	  CR-  rev  Cat:  (Rel-16) v
					Source: Qualcomm Incorporated
Abstract: 
In this contribution, we present some preliminary back-off estimates for a PC3 UE operating with NC UL CA, towards completion of MPR requirements
Discussion: 
Huawei: Have you also consider 3 CC case
Apple: This EVM aspect that IMD is another argument for 1 UL
Qualcomm: 3 CC case is also important
Decision: 		The document was noted


R4-1913542	Non-simultaneous Tx for FR2 intra-band NC UL CA
						  CR-  rev  Cat:  (Rel-16) v
					Source: Apple Inc.
Abstract: 

Discussion: 
Mediatek: A1 BWP switching can DL be active and receive when UL is switching?
Qualcomm: we studied this kind of scheme also as we are not sure if this is non-contiguous CA. IT seems that in REL16 this kind of mechanism would be available with this capability. P4 is not clear.
Apple: to Mediatek, figures may be miss leading these are TDD carriers and not simultaneous Tx and Rx. This capability means that UE would only support 1 Tx. 
Qualcomm: We are not ready to agree this yet as there was operator indicating that is not use full as this is not how operators will run the NW. Benefit over REL15 is minimal.
Apple: this capability is more for handheld UEs not FWA. and this is very use full for handheld UEs.
Verizon: For FWA non-simultaneous uplink is not acceptable. We can consider non-simultaneous uplink in REL16 for handheld devices. in later release we need to consider simultaneous uplink.
Qualcomm: this is a very minor benefit over REL15
Apple: link budget benefit is big. benefit for UE architecture is also big.
Qualcomm: link budget, benefit is big but no different than what REL15 UE can do as REL15 UE can also support only 1 UL CC. only benefit we see is the load balancing case but is it worth it.
Apple: Uplink link budget benefit is great when 1 UL is compared to UL CA.

Decision: 		The document was Return to


R4-1913981	FR2 Intraband Non-contiguous UL CA 
						  CR-  rev  Cat:  () v
					Source: Nokia, Nokia Shanghai Bell
Abstract: 

Discussion: 
Qualcomm: proposed treatment for MPR was a good way but numbers need further discussion.
Huawei: did you simulate all possible allocations for 3CC case. We do not think that equally spaced CC is worst case. CIM3 may not be 60 dBc.
Apple: for Non-simultaneous uplink in NC carriers observation is fine.

Decision: 		The document was noted

WF for FR2 Intraband Non-contiguous UL CA MPR study R4-1916022
Nokia

R4-1913134	LS on implicit support of CA fall-back configurations in FR2
						  CR-  rev  Cat:  (Rel-16) v
					Source: Qualcomm Incorporated
Abstract: 

Discussion: 

Decision: 		The document was noted

[bookmark: _Toc24204582]9.14.7	Inter-band DL CA [NR_RF_FR2_req_enh]

R4-1913231	Interband CA spherical coverage
						  CR-  rev  Cat:  () v
					Source: Qualcomm Incorporated
Abstract: 
Proposal 1: Alt1 from WF [5] and according to section 2.1 is adopted as method for spherical coverage requirement for inter-band CA. Intersection of spherical coverage is 50 % of the sphere and values for EIS for 50th %-tile are FFS   
Proposal 2: No peak EIRP requirement will be defined for concurrent operation for two bands in inter-band CA 

Discussion: 
Mediatek: If we choose Alt 1 does it also include Alt 2 or are those separate.
QC: A1 includes A2

Decision: 		The document was noted


R4-1913540	FR2 DL inter-band CA architecture considerations
						  CR-  rev  Cat:  (Rel-16) v
					Source: Apple Inc.
Abstract: 
Proposal 1:	Low+Low 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 Low+Low inter-band DL CA in FR2, with the exception that additional ∆RIB EIS factors need to be derived for wider frequency separation.
Proposal 3:	The intra-band requirement on MRTD (0.26 µs) as well as the assumption on co-located deployment can be reused for Low+Low inter-band DL CA in FR2.
Proposal 4:	RAN4 shall assume 0 dB imbalance in the PSDs of combined DL CCs in the case of Low+Low inter-band DL CA in FR2.  How to capture this assumption in the specification is FFS.
Proposal 5:	RAN4 shall correct the MRTD requirement for Low+High inter-band DL CA to 4 µs.
Proposal 6:	Introduce a requirement for the base station to correctly estimate the timing difference and propagation delay when operating FR2 inter-band CA, such that Rx CCs are not scheduled to receive symbols within 7 µs of the beginning and end of the UL allocation in the Tx CCs; the specification impact is FFS.

Discussion: 
Verizon: is P1 co-located
Sony: MRTD if this applies to UE is not that more BS thing
Huawei: 1-4 assumption is co-located? 
Apple: Yes 1-4 are assuming co-location. MRTD is related to BS requirements in some way but can be handled as RRM interruption requirement.
Decision: 		The document was noted


R4-1913541	EIS requirements for FR2 DL inter-band CA
						  CR-  rev  Cat:  (Rel-16) v
					Source: Apple Inc.
Abstract: 
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.

Discussion: 
Sony: What is the contradiction when EIS and what does maintaining the link mean?
Verizon: We still have concern on single AoA and co-location
Apple: we read that L-H deployments are not co-located then common spherical coverage means optiomum performance only for co-located. Best approach for RAN4 is to leave implementation flexibility to UE vendor. Alt 1 is optimizing co-location deployment. We need a revision to correct one issue.
Decision: 		The document was Revised


R4-1913671	FR2 inter-band DL CA relaxation framework
						  CR-  rev  Cat:  () v
					Source: MediaTek Beijing Inc.
Abstract: 
Proposal1: Add “FR2 inter-band DL CA relaxation factor”, the relaxation factor for particular DL CA operation is FFS.
Proposal2: Use the FR2 inter-band DL CA requirement framework shown in Fig 2.
Discussion: 
Huawei: what is the antenna assumption for 257+260?
Ericsson: P1 why we need multiband relaxation if we introduce this
Mediatek: No double counting relaxation.
Decision: 		The document was noted


R4-1914175	Initial analysis for power imbalance for FR2 inter-band CA
					38.101-2	  CR-  rev  Cat:  (Rel-16) v
					Source: NTT DOCOMO INC.
Abstract: 
RAN4 should assume at least 30dB power imbalance capability for FR2 inter-band CA (28GHz + 40GHz) regardless of co-located or non-col-located deployment assumption.
Discussion: 
Mediatek: in simulations are the results from single UE or multiple UE. Does the spread of results come from fading and in case of AWGN channel do you expect similar results.
Sony: How this affects test specification
NTT Docomo: we assume single UE, fading needs to be answered offline. We like to discuss test spec, one way is demod requriement.
Decision: 		The document was noted


R4-1914606	Discussion on FR2 inter-band DL CA timing requirement
						  CR-  rev  Cat:  (Rel-16) v
					Source: Nokia, Nokia Shanghai Bell
Abstract: 
Proposal 1: It is proposed to keep the current inter-band FR2 CA MRTD of 8usec.
Discussion: 

Decision: 		The document was noted


R4-1915043	Views on inter-band CA spherical coverage requirement
						  CR-  rev  Cat:  () v
					Source: Sony, Ericsson
Abstract: 
Proposal 1: 	Define the spherical coverage requirement based on 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. 
Proposal 2: 	Define the inter-band CA spherical coverage and reference sensitivity requirement as multi-band spherical coverage requirement with potential additional relaxation on inter-band CA operation. 
Proposal 3: 	The EIS performance degradation due to beam misalignment shall be taken into account when defining the reference sensitivity requirement for inter-band CA. 

Discussion: 
Huawei: reason for miss alignment and multiband relax is same why we need miss alignment relaxation.
Apple: P1 how common spherical requirement verifies non-co-located deployment.
Mediatek: P3 there is miss alignment between beams how can you achieve 50% coverage
Sony: reason of miss alignment is the package. 
Decision: 		The document was noted


R4-1915382	On inter-band CA for FR2
						  CR-  rev  Cat:  (Rel-16) v
					Source: Huawei, HiSilicon
Abstract: 
Proposal 1: For FR2 inter-band CA, the current BS TAE shall be kept as 3us. UE MRTD requirement shall be kept as 8us.
Proposal 2: RAN4 defines no limitation on DL PSD/power balance requirement for FR2 inter-band CA.
Proposal 3: For inter-band CA, the UE shall meet the spherical coverage requirement on 28 GHz and 39 GHz on each band simultaneously, the common spherical coverage range between the two bands shall be 50% for power class 3 UE.
Proposal 4: For spherical coverage RF requirement test, the TE shall capture 28GHz and 39GHz test results on each test grid and check whether there are 50% common test grids are larger than the spherical coverage requirement specified for each band when calculate the CDF statistics.
Proposal 5: For inter-band CA, the UE shall meet the peak direction RF requirement on 28 GHz and 39 GHz per band, and it is not required that the peak direction be shown in the common spherical coverage range.
Proposal 6: RAN4 agrees to define the simultaneously TRx capability as optional for inter band CA 28GHz+39GHz.

Discussion: 

Decision: 		The document was not treated.


R4-1913144	TP to TR38.831: On REFSENS for Inter-band CA
					38.831	  CR-  rev  Cat:  (Rel-16) v0.1.0
					Source: Qualcomm Incorporated
Abstract: 
We propose refsens requirement for FR2 interband DL CA
Discussion: 

Decision: 		The document was not treated.


R4-1913326	Discussion on inter-band DL CA in FR2
						  CR-  rev  Cat:  (Rel-16) v
					Source: Samsung
Abstract: 

Discussion: 

Decision: 		The document was not treated.


R4-1914174	Initial analysis for power imbalance for FR2 inter-band CA
					38.101-2	  CR-  rev  Cat:  (Rel-16) v
					Source: NTT DOCOMO INC.
Abstract: 

Discussion: 

Decision: 		The document was not treated.


R4-1914173	Initial analysis for power imbalance for FR2 inter-band CA
					38.101-2	  CR-  rev  Cat:  (Rel-16) v
					Source: NTT DOCOMO INC.
Abstract: 

Discussion: 

Decision: 		The document was not treated.
WF for FR2 DL Interband CA R4-1916024
Nokia

[bookmark: _Toc24204583]9.14.8	Inter-band UL CA [NR_RF_FR2_req_enh]
[bookmark: _GoBack]R4-1913536	Remaining issues with the FR2 UL inter-band CA feature
						  CR-  rev  Cat:  (Rel-16) v
					Source: Apple Inc.
Abstract: 
Proposal 1:	Non-simultaneous UL is the only mechanism available to RAN4 to enable UL inter-band CA in FR2 in Rel-16.
Proposal 2:	The UL inter-band CA in FR2 feature can be postponed to Rel-17 due to lack of progress on aspects related to simultaneous UL.

Discussion: 

Decision: 		The document was not treated.

R4-1913471	On FR2 inter-band UL CA
						  CR-  rev  Cat:  (Rel-16) v
					Source: Intel Corporation
Abstract: 
Observation 1:  UE’s BB processing capability supporting UL intra-band NC CA is only required to process UL aggregated BW less than 1400MHz based on agreements in [2-3], the exact UL maximum aggregated BW is still TBD.
Observation 2: Due to limitation of BB UL processing capability designed to meet intra-band CA requirements, UE may not able to support simultaneous transmission on two UL bands in inter-band UL CA if sum of UL aggregated BW exceeds this BB capability.
Observation 3: If UE can support simultaneous transmission on aggregated UL carriers across two bands in inter-band CA, the agreement to limit frequency separation up to 1400MHz for simultaneous intra-band NC UL CA become unnecessary.
Observation 4: If UE design supports intra-band UL transmission on the common UL+DL spectrum only, non-simultaneous transmission on aggregated UL carriers with UE switching between two carriers for inter-band UL CA seems more reasonable. 
Observation 5: FR2 CA reference architectures and corresponding requirements strongly rely on its application. Without knowing detail applications, there are difficulties to determine architecture and corresponding requirements.

Discussion: 

Decision: 		The document was not treated.


R4-1913543	Non-simultaneous Tx for FR2 inter-band UL CA
						  CR-  rev  Cat:  (Rel-16) v
					Source: Apple Inc.
Abstract: 

Discussion: 

Decision: 		The document was not treated.


R4-1913906	Aspects of FR2 inter-band UL CA
					38.101-2	  CR-  rev  Cat:  (Rel-16) v
					Source: MediaTek Inc.
Abstract: 
In this contribution, we share our views on the various aspects of FR2 inter-band UL CA, in particular, for the 28GHz + 39GHz combinations with simultaneous 2UL transmissions.
Proposal 1: UE is assumed feasible to have independent UL beam management.
Proposal 2: Independent UL power control shall be allowed for each component carrier.
Proposal 3: The maximum TRP requirement under simultaneous 2UL transmission shall be 3dB higher than the single CC TRP requirement for its respective power class.
Proposal 4: For minimum peak EIRP and spherical coverage EIRP requirements, the EIRP CDF curve shall be characterized independently for each component carrier under simultaneous UL transmission.
Proposal 5: For minimum peak EIRP and spherical coverage EIRP requirements, each component carrier shall fulfil the corresponding single CC requirements in their respective power class, where the potential relaxations for each band due to simultaneous UL transmission should be considered in addition to multi-band relaxations.
Proposal 6: The maximum EIRP from the 2UL EIRP CDF curve shall not exceed the single CC maximum EIRP requirement in their respective power class.                  

Discussion: 

Decision: 		The document was not treated.




