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[bookmark: _Toc21248914]8.14.4	Intra-band non-cont DL CA for aggregated BW larger than 1400 MHz [NR_RF_FR2_req_enh]
R4-1910763	DL CA BW Feature Definition
					38.101-2	  CR-  rev  Cat:  (Rel-16) v
					Source: Qualcomm Incorporated
Abstract: 
We define the feature as an extension of rel-15 framework.
Discussion: 
Huawei: There are some problems in this DL enhancement, if UE reports bi-directional or one -direction and UL needs to be in the middle of DL. Or if UL is larger than DL. Also backward compatibility is an issue in REL16 UE comes to REL15 NW.
Apple: Obs 2 why we would have larger UL BW compared to DL. We could agree that UL BW is not larger or equal to DL.
Qualcomm: For Apple we agree that there is no real use case that UL CC is larger than DL CC, we just included that as a corner case to show that REL-15 spec can be used as a basis. OK to agree that UL CC is not larger than DL CC. For Huawei UL spectrum does not have to be in the center of DL spectrum see Figure 2.2-1. In FR2 you cannot have only UL only CC so we do not see a use case when UL CC would be larger than DL CC. About backward compatibility our proposal builds on REL-15 and additional capabilities are signalled.
Intel: This is intraband CA, we need to support operator needs and have simplified signalling. For UL BW agrees with Apple and Qualcomm but if DL is 200+200+100+100 it is not reasonable that UL supports 3x200
Apple: Is it simpler to think we have DL separation class and UL separation class and UL is centred to DL.
Qualcomm: For Intel DL 200+200+100+100 and UL 3x200 is already forbidden in standard. Agrees to have simple signalling. For Apple we have already in REL15 that DL and UL bandwidth is same. If UL is 1400 and DL is 2400 our proposal specifies how the UL is located in relation to DL, we should not argue UE architecture instead accommodate all of them.
Mediatek: For TDD band in general DL band can be used for UL also, max for separation for DL is available for UL but how to use this is based on UE capability. Can operator comment if there are scenarios that UL would be wider than DL.
Qualcomm: Rel15 forbids UL to be wider
Huawei: For Qualcomm UE reporting the location of UL compared to DL this is actually based on operator needs so UE should only report max frequency separation.
Qualcomm: The idea is that the UE reports its capabilities so that NW can maximize UE utilization. All capability signalling is restriction the behaviour.
Decision: 		The document was noted.


R4-1910764	TP to TR: UE Architectures and UL and DL coverage spectra
					38.101-2	  CR-  rev  Cat:  (Rel-16) v
					Source: Qualcomm Incorporated
Abstract: 
In this contribution, propose a TP to TR with UE architecture study towards defining the DL CA BW enhancement feature
Discussion: 
Nokia: This relates closely to previous paper and sets restriction where to place the UL CC and is not beneficial to anybody.
Qualcomm: WID is enhancement of DL and what Nokia is asking is out of scope. UL BW enhancement is out of scope of WID.
Huawei: Nokia comment is not out of scope
Qualcomm: Nokia said that our proposal restricts the location of UL.
Apple: We should take care of UL and DL CA. We should agree what is baseline of UL placement. And in as enhancement we can discuss if further signalling is needed.
Qualcomm: This TP is not a proposal it just captures the architectures and try to help discussion.
Decision: 		The document was noted


R4-1912399	On intra-band NC DL CA for FR2
						  CR-  rev  Cat:  () v
					Source: Huawei, HiSilicon
Abstract: 

Discussion: 
Qualcomm: P1 is simple but as a clarification what does it mean to say RAN4 clarifies no limitation on UL CCs’ spectrum range. Reference to our paper is not correct. Figure 4 they talk about interference to other networks but this is NW responsibility to take care of it. In our proposal UE tell what it can do and NW takes this information as advantage. Frequency separation class is an abstraction so that NW do not need to care about UE architecture.
Intel: P1 we do not understand that UL CCs’ spectrum can be not identical with DL CCs’ spectrum in Rel-16. P3 and P4 says that RF requirements are not impacted is not clear.
Apple: Our understanding is that UL frequency coverage is not larger than DL coverage
Qualcomm: Can we agree that UL frequency coverage is less than or equal than DL frequency coverage.
Not ok for Huawei.
Huawei: We already stated in our paper the use case for UL being larger than DL.
Qualcomm: We appreciate the use case but current standard does not support that.
Decision: 		The document was noted


R4-1912400	On separation class signalling for FR2
						  CR-  rev  Cat:  () v
					Source: Huawei, HiSilicon
Abstract: 

Discussion: 

Decision: 		The document was noted

WF for Qualcomm
Title: WF on DL CA enhancement


[bookmark: _Toc21248915]8.14.5	Intra-band contiguous UL CA [NR_RF_FR2_req_enh]
[bookmark: _Toc21248916]8.14.6	Intra-band non-contiguous UL CA [NR_RF_FR2_req_enh]
R4-1910765	FR2 Intra-band NC ULCA Feature Definition
					38.101-2	  CR-  rev  Cat:  (Rel-16) v
					Source: Qualcomm Incorporated
Abstract: 
We propose a definition for the NC UL CA feature, with a path for future refinement during the WI phase
Discussion: 
Apple: Obs 1 you mention CC activation how it is different for BWP activation. 
Intel: P1 clarification: UL NC CA BW classes do we have this kind of class and does this need new singling network shall assume that the spectrum usage for UL is constrained only by the UE’s declared UL NC CA BW classes maximum BW of each CC and UL frequency separation.
Qualcomm: Activation and de-activation can be achieved with many means and we do not need to decide that now. We should agree what we can use as mechanism to turn UL/DL CC on and off, we do not prefer to activate all CCs and just by scheduling handle which CC is transmitting. For Intel we can re-word the P1 about the new singling, existing signaling is our intention, we can clarify this
Mediatek: Our preference is that REL16 UL CC has only one gap between sub-blocks.
Apple: Obs 1 respond from Qualcomm is the intention to impose scheduling restriction
Qualcomm: For Mediatek if UE just wants to support only one gap then UE can signal that, but there should be possibility to support more gaps. To apple obs 1 was not a proposal and it does not ask any restriction if allocation is contiguous or non-contiguous, we just want to point out that activation all CC has implications for example for current consumption.
Huawei: We agree obs 1, obs 2 is very important we need to consider that is the benefit for non-simultaneous UL
Qualcomm: We can revise the Proposal 1 and make new clarifications
Apple: We had good understanding that UL cannot be wider than DL.
Decision: 		The document was noted


R4-1910766	TP to TR38.831: Emissions Requirements for FR2 NC UL CA
					38.101-2	  CR-  rev  Cat:  (Rel-16) v
					Source: Qualcomm Incorporated
Abstract: 
TP with FR2 emissions requirement for FR2 NC UL CA
Discussion: 
Qualcomm: We want to modify OBW as there was other proposal in this meeting which is better
Huawei: Why OBW definition is not valid
[bookmark: _GoBack]Qualcomm: Because with our proposal you may over count the emissions from multiple sub-blocks, Nokia proposal takes care of this.
Decision: 		The document was to be revised


R4-1911512	Carrier switching to enable non-simultaneous transmission for intra-band non-contiguous UL CA in FR2
						  CR-  rev  Cat:  (Rel-16) v
					Source: Apple Inc.
Abstract: 

Discussion: 
Qualcomm: have you studied how to use BWP switching and compared it to just activating CCs when you need those. Where the limited UL CA gives the NW benefit over REL-15 specification.
Apple: CC activation is RRC specification and UE cannot provide this capability, but we can work offline.
Huawei: P1 we do not think BWP switching can be used. P2 you want to cover 1CC case but what if this is PCell.
Apple: Pcell swithing is valid only for SA FR2 which is not valid scenario at the moment. We are not saying that there is not impact to specification if BWP switching is used.
Qualcomm: we had a comment what benefit NW has from this limited UL CA.
Apple: We would like to further investigate the MPR, but power consumption is one of major drivers behind our proposal.

Decision: 		The document was noted


R4-1911525	FR2 Intraband Non-contiguous UL CA MPR simulations
						  CR-  rev  Cat:  () v
					Source: Nokia, Nokia Shanghai Bell
Abstract: 

Discussion: 

Decision: 		The document was noted


R4-1912401	On intra-band NC UL CA for FR2
						  CR-  rev  Cat:  () v
					Source: Huawei, HiSilicon
Abstract: 

Discussion: 
Let’s focus on P1
Qualcomm: What are relaxed in these exception points
Apple: UE needs to fulfil emission points and can use MPR
Nokia: spurious emission requirements are regulatory requirements.
Huawei: if no relaxation then we may consider Mediatek proposal on one gap.
Decision: 		The document was noted
WF for Apple
Title: WF on non-contiguous UL CA in FR2


[bookmark: _Toc21248917]8.14.7	Inter-band DL CA [NR_RF_FR2_req_enh]
R4-1910753	Receiver blocker requirements for FR2 inter-band ca
						  CR-  rev  Cat:  () v
					Source: Qualcomm Incorporated
Abstract: 

Discussion: 
Apple: Comment on AoA it would be important to capture this as an agreement in this meeting.
Decision: 		The document was noted


R4-1910754	Power imbalance and MRTD requirement for
						  CR-  rev  Cat:  () v
					Source: Qualcomm Incorporated
Abstract: 

Discussion: 

Decision: 		The document was withdrawn.


R4-1910755	Reference architecture assumptions for inter-band CA on FR2
						  CR-  rev  Cat:  () v
					Source: Qualcomm Incorporated
Abstract: 

Discussion: 
Verizon: P1 is ok but needs to extended to all power classes. We want to emphasise that we need to consider both co-located and non-co-located scenario. Have you considered HPUE CPE. MTRD should be decided in RRM.
Samsung: P1 is ok for testcase development. We cannot pre-clude rel-15 MRTD.
Mediatek: P1 we would like to know how small is small
Huawei: power or PSD imbalance
Sony: Non-located scenario needs to be studies. Do you assume that analog components are shared.
Nokia: MRTD proposal is not ok as BS requirements is already 3us. P1 may be ok for testing.
Intel: P1 in real deployment how we can guarantee this small power imbalance.
Qualcomm: To Verizon PC1 would be one antenna module and cannot very well support non-co-located scenario. It is easier for UE to support non-co-located than co-located scenario hence our testing proposal. To Mediatek REFSENS has 3 dB difference. Blocker test has also some values. To Huawei PSD will the problem for the UE but power is almost same as PSD unless we have very different BWs. So PSD is the metric. To Sony AoA will be different for non-co-located case so what needs to be studied, it does not matter if analog components are shared or not. To Nokia issue is also that MRTD is not tested at the moment. To Intel we are here to create requirements.
Can we agree?
Proposal 1: For same AoA test cases, power difference of the arrived signals on different bands in inter-band ca configuration is small
Apple: Do we do also different AoA test
Huawei: There is not agreement in MRTD
P1 not agreed.

Decision: 		The document was noted


R4-1910756	TP for TR TR 38.831 : Inter-band CA reference architectures
					38.831	  CR-  rev  Cat:  (Rel-16) v0.0.2
					Source: Qualcomm Incorporated
Abstract: 

Discussion: 

Decision: 		The document was withdrawn.


R4-1911027	On FR2 inter-band CA in Rel-16
						  CR-  rev  Cat:  (Rel-16) v
					Source: Intel Corporation
Abstract: 

Discussion: 

Decision: 		The document was noted


R4-1911510	Views on FR2 DL inter-band CA
						  CR-  rev  Cat:  (Rel-16) v
					Source: Apple Inc.
Abstract: 

Discussion: 
Huawei: What is definition of panel, this is discussed in RAN1
Sony: Multipaned operation is agreed in RAN1 that only one panel istransmitting, no RAN1 definition on antenna panels.
Decision: 		The document was noted


R4-1911571	FR2 inter-band CA MRTD
						  CR-  rev  Cat:  (Rel-16) v
					Source: MediaTek Inc.
Abstract: 
In this contribution, we share our view on how the 8us MRTD was defined and demonstrate that the 8us MRTD would not cause Tx and Rx symbol overlap between the two carriers on the UE side which is crucial for avoiding the potential cross-band interference.
Discussion: 

Decision: 		The document was noted


R4-1911595	Discussion on FR2 inter-band DL CA
						  CR-  rev  Cat:  (Rel-16) v
					Source: Nokia, Nokia Shanghai Bell
Abstract: 
View on FR2 CA is presented.
Discussion: 
Decision: 		The document was noted


R4-1911596	FR2 inter-band CA band grouping
					38.101-2	  CR-  rev  Cat:  (Rel-16) v
					Source: MediaTek Inc.
Abstract: 
In this contribution, we propose to separate the current FR2 bands into two band groups based on their frequency allocation and using this band grouping to determine whether the inter-band CA is subjected to intra-band or inter-band UE RF characteristics.
Discussion: 
Apple: P1 and P2 are ok but we need to discuss P2 what does this mean to UE architecture.
Dish: Question are there implications to future bands? if there will be new band between 29 and 32 what will we do.
Mediatek: To Dish we focus now what we have and in future we can discuss further. 
Mediatek: In real deployment these may not happed as bands are regional.
Intel: P1 for UE design we still need to consider this further as this is not really useful.

Decision: 		The document was noted


R4-1911714	Inter-band CA requirements in FR2
						  CR-  rev  Cat:  (Rel-16) v
					Source: NTT DOCOMO, INC.
Abstract: 

Discussion: 
Mediatek: If it is not co-located is it possible to define max separation of cells. DL signal could have huge PCD difference.
Verizon: We believe co-located and non-co-located should be mandatory hence agree with Docomo
Docomo: We do not have correct answer to Mediatek but can provide it later.
Intel: From operator perspective non-co-located do you have existing deployments? We are starting as new this interband thus is it necessary to have non-co-located scenario.
Verizon: This a nature of deployment scenario especially for FR2. 
Nokia: FR2 base station antenna is small compared to FR1 hence even for co-located case it is difficult to guarantee that UE will get beam aligned signals. Even for co-located other band is blocked and other is LOS.
Skyworks: To Nokia we understand that BS antennas may not be directed to same direction but UE beam is wide. If BE antennas are aligned within 3 dB beam it should be ok. You can also have bounced signals.
Docomo: For Intel Japanese government is currently discussing 40 GHz and if that will be allocated then some operator may deploy interband CA.
Intel: From UE perspective it is very hard to maintain coverage to both bands which are non-co-located.
Sony: From UE perspective there is no issue to do beam management to both co-located and non-co-located case.
Qualcomm: Is it so that this feature is not wanted if non-co-located is not supported. We could have capability so that non-co-located enable after few years. We should start to discuss the requirements instead of location aspect.
Verizon: RRM spec is based on co-located only this is an issue.
R&S: RRM has 2 AoA test setup for non-co-located test
Chair: So some RRM test are already testing non-co-located scenario.
Decision: 		The document was noted


R4-1912316	Views on Inter band CA
						  CR-  rev  Cat:  () v
					Source: Sony, Ericsson
Abstract: 

Discussion: 
Skyworks: If you assume non-co-located BS how you can use same panel
Sony: UE perspective it is 2 antennal panels which are in same side of the UE. Only thing matter if we can do beam management individually.
Skyworks: That is ok but is it assumption to every UE? Panels can be also on side
Huawei: Beam direction cannot be the same for 28 and 39 even if they share same panel, we do not need to agree UE architecture we just agree UE requirements.
Decision: 		The document was noted


R4-1912402	On inter-band CA for FR2
						  CR-  rev  Cat:  () v
					Source: Huawei, HiSilicon
Abstract: 

Discussion: 
Proposal 2: The MRTD requirement for inter-band CA shall be kept as 8us.
Proposal 3: For inter-band CA, the UE shall meet the spherical coverage requirement simultaneously on 28GHz and 39GHz, the common spherical coverage range between the two bands shall be 50% for power class 3 UE.
Chair: what is companies view on proposal 2? Anybody against.
Qualcomm: Can we also agree that we test it.
Nokia: Do we have this testing in LTE
Qualcomm: No
Apple: This for FR2 interband CA so then it should not be 8 us, should be less something like 0.26us
Mediatek: We show that for this 8 us already 3us comes from BS and 5 us comes from propagation difference.
Apple: why BS has 3us
Chair: this is already in BS spec
Apple: We are against 8us
Chair: what is companies view on proposal 3? Anybody against.
Dish: Understand the intent, but we need to understand that this common spherical coverage means. We would need to have written definition of that that means.
Qualcomm: We support the intent but should be formulate better, we assume this is concurrent spherical coverage requirement
Sony: If multipanel relaxation will be applied
Nokia: common 50% of points need to meet band specific spherical coverage requirement for both bands for concurrent transmission. Good proposal for co-located deployment. Does this UE also support non-co-located case.
Huawei: Non-collocated is also supported.
Apple: For this test we can understand that jointly testing is understandable but should be tested individually. UE should be able to pass the test per band while both are activated.
Intel: 50% for both simultaneously makes sense for co-located but for non-co-located not so sure how to have 50% for both simultaneously. Same AoA test cannot cover non-co-located case.

Decision: 		The document was noted


R4-1912538	TP to TR38.831: On REFSENS for Inter-band CA 
					38.101-2	  CR-  rev  Cat:  (Rel-16) v
					Source: Qualcomm Incorporated
Abstract: 

Discussion: 
Apple: We would like more time to check. This TP needs to align the possible WF, one CDF per band
Mediatek: Why the configuration needs to one AoA
Qualcomm: In our view it is more difficult to support co-located than non-co-located requirement.
Mediatek: Test vendors said that it would be difficult to send two signal which are in very different frequency with same antenna.
Huawei: This TP also defined peak EIS requirement we are not sure that peak will be in same direction even for one AoA
Qualcomm: if peak EIS is the best then it is wrong but it says that you need to meet the peak EIS requirement in same direction.
Apple: It would be valuable if we can agree one AoA or 2 AoA concept.

Decision: 		The document was Return to

Sony will prepare WF:
Title: WF for FR2 interband CA

