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1. 	NR BS requirements sets
R4-1906073	Proposals for moving forward on BS types
						  CR-  rev  Cat:  (Rel-16) v
					Source: Ericsson
Abstract: 
Proposal 1: Agree no-C requirements for WA and MR.
Proposal 2: For LA BS, investigate further link budget and likely array size in order to make a decision on whether -C is needed or feasible.
Proposal 3: Agree -O requirements seen as needed for WA and MR
Proposal 4: For LA, if there is a decision -C is not needed, then -O is needed. If there is a decision that -C is needed, consider further based on assumptions on array type and size possibilities whether -O is really needed in addition.
Proposal 5: To decide on whether to introduce -H, consider at least:
· Test time needed for TRP measurements
· Feasibility of creating connectors
· Cost and complexity of conducted measurements at these frequencies
Proposal 6: For the open issues to be considered, evaluate separately for each example range.
Discussion: 
Huawei: P1: if we limit to LA, we limit the cell size. If there is need for single antenna there might be power requirement impact. Antenna array may be also limited for LA. 
	Ericsson: we did link analyses as background for P1. We do not see how to get WA coverage. 
Huawei: not against pathloss analyses and antenna array size considerations. 
ZTE: P1: is it limited to NR? 
Ericsson: not sure what RATs to be used. P5 we list some criteria. 
Huawei: on coverage issues, we still have LA power limitation. 
	Ericsson: if we have LA with high power, we need to consider the exsitng limits. 
Nokia: consider TRX# for AAS BS. If we can have –O requirements with smaller number of TRX.   
Decision: 		The document was noted.

R4-1906884	BS RF technology aspects for 7-24 GHz
						  CR-  rev  Cat:  (Rel-16) v
					Source: Nokia, Nokia Shanghai Bell
Abstract: 
Proposal 1: At least radiated requirements are specified for full 7-24 GHz range for base stations
Discussion: 

Decision: 		The document was return to.

R4-1905911	7-24GHz - BS types and classes and deployment scenarios
						  CR-  rev  Cat:  () v
					Source: Huawei
Abstract: 
Discuss BS types and associated interfaces as well as BS classes.
Observation: Where possible (technology allowing) non-AAS implementation may be useful for tough BEM requirements.
Observation: there seem no strong need for a conducted interface for micro BS/Medium range in the 7-24GHz frequency range.
Observation: there seem no strong need for a conducted interface for indoor BS/Local area in the 7-24GHz frequency range.
Discussion: 
Ericssson: For WA, link budget analyses indicated coverage issues. We need to analyse the existing filtering techniques. There is link between filtering, guard and BEM. For LA, we are less sure theat OTA only is the solution. For LA it is possible to do –C. 
Huawei: it is difficult to judge right now before knowing scenario. 

Decision: 		The document was noted.


R4-1905912	7-24GHz - FR1 and FR2 definitions
						  CR-  rev  Cat:  () v
					Source: Huawei
Abstract: 
A number of critical differentiators have been identified:
· If conducted requirements (specifically BS type 1-C) are needed
· If only OTA requirements are required then are broadcast channels required to be swept or fixed beam
Discussion: 
Ericsson: on beam sweaping, do not see connection to RAN4. This is an issues in RAN1. There are other FR-secific procedures in RAN1 as well as RAN2 signalling. 
Huawei: for FR1 in declarations we declare the narrowest/ widest possible beam, where widest gives the cell coverage. We have to be able to cover the whole cell with the beam for FR1. For FR2, we have beam sweaping to cover the whole cell. 

Decision: 		The document was return to.

R4-1905913	7 to 24GHz Discussion on hybrid AAS Conducted requirements
						  CR-  rev  Cat:  () v
					Source: Huawei
Abstract: 
Discuss how hybrid requiremenst are extracted for non-AAS condu=ucted requirements and how the reverse could be done from OTA requirements.
As such if required it is possible to define a hybrid set of requirements in the range 7-24GHz without the need for a non-AAS BS type.
Discussion: 
Ericsson: interesting to reverse the AAS approach for hybrid requirements derivation. We need to understand how to derive OTA requirements. More study on this is needed. 
Nokia: looking at –H and –O requirements, the emission requirements are scaled with the #TRXs. Hybrid and OTA may be also merged. Number of TRXs to be looked at. 
Huawei: even if we require beamforming for link budget, there is still value to have connectorized requirements. 8TRXs limit was the reason to limit calculations. For regulatory, there is no scaling for FR2, and there are regional regulations limiting use of scaling.  
Decision: 		The document was noted.

R4-1906800	Further discussion on BS types for 7-24GHz
						  CR-  rev  Cat:  () v
					Source: ZTE Corporation 
Abstract: 
Proposal 1: regardless of operating frequency, for digital beamforming architecture, both conducted and OTA requirement could be defined. 
Proposal 2: regardless of operating frequency, for hybrid beamforming architecture, only OTA requirement is defined.
Proposal 3: RAN4 should further discuss the architecture selection for 7-24GHz.  
Discussion: 
Ericsson: some assumptions are not clear. 
Huawei: agree with Ericsson. Specification shall be BS architecture agnostic. If we decided that the only reasonable architecture does not alow conducted interface – it is ok. We shall not have different requiremetns for different architectures. 
Nokia: same comment. Proposals are not clear in relation to sub-arrays. 
	ZTE: this is based on PCB experience. This is the only feasible implementation. 
ZTE: for –C vs architecture: this is basic assuptions that we have used in the past. 
Ericsson: For FR2, hybrid-BF is common, there is no limitation for digital-BF. 
ZTE: different architecture will result in different performance. Discsusison on PA perforamcne needs to assume some BS architecture. 
Huawei: you refer to technology limitations. 
Decision: 		The document was noted.

R4-190xxxx	WF on BS requirement sets for 7 – 24 GHz range
					Source: Ericsson
Abstract: 
Discussion: 


R4-1905914	TP to TR 38.820 – capturing BS classes
					38.820	  CR-  rev  Cat:  (Rel-16) v0.0.2
					Source: Huawei
Abstract: 
capturing that we will need all 3 BS classes in 7-24GHz range
Discussion: 
Ericsson: this is not so obvious if all those classes will be feasible. There is relation to the requirements. 
Nokia: not against. When the definitions to be defined?
Huawei: our assumption was that this could be done during the SI.  
Ericsson: we need to understand what are the constraints for those classes, considering the scenarios. 
Huawei: those issues are regional isseus. It shall be possible to agree in SI. 
Ericsson: SI objective is to study with the relation to the deployment scenarios. Feasibility of all those classes is still not concluded. 
Decision: 		The document was noted.

R4-1906174	TP to TR 38.820: Addition of BS requirement sets in subclause 8.2
						  CR-  rev  Cat:  (Rel-16) v
					Source: Ericsson
Abstract: 
In this contribution we continue to drive the need to handle different types of requirement set types, e.g. Conducted, Hybrid and OTA. At the end on this contribution a text proposal for TR 38.820, subclause 8.2 is provided for approval.
Discussion: 
Nokia: can we clarify that it applies below 7 GHz and above 24 GHz? It does not apply to the 7-24 so far. 
	Ericsson: agree. Talk offline. 
Huawei: simplistic approach does not reflect the whole picture. We need to consider frequency ranges. 
	Ericsson: we have referred to those. FR1/FR2 aspects were removed on purpose. 
	Huawei: is this background or the proposal? 
	Ericsson: this is background. 
Decision: 		The document was revised.

R4-1906074	TP to TR 38.820: Impact to BS requirements
					38.820	  CR-  rev  Cat:  (Rel-16) v0.0.1
					Source: Ericsson
Abstract: 
Proposed structure for capturing impact on BS requirements
Discussion: 
Huawei: summary table is good idea. We are rushin at this stage. There are already some implications which were not agreed. Work on table in WF before we proceed to TP.  
ZTE: comments on requirements. 
WF –>The decision to include the summary table for the BS RF requirements in the TR is to be included in the BS WF. 
Decision: 		The document was noted.
2. 	RF technology
2.1. 		PA performance 
R4-1906787	PA characteristic for 7-24GHz 
						  CR-  rev  Cat:  () v
					Source: ZTE Corporation 
Abstract: 
.  
Proposal 1: RAN4 should discuss the PA performance within the transceiver unit array if full digital beamforming architecture is applied
Proposal 2: RAN4 should discuss the PA performance within the PCB based subarray if hybrid beamforming architecture is applied. 
Discussion: 
Huawei: in the architecture drawn, there is not difference visible. How many PAs are needed? Single vs. sub-array is logically the same. The question is how much power from single PA is avaibale. 
ZTE: we need to discss architecure and its feasibilities. 
Hauwei: agree to have reasonale Pout assumptions. No need to assume architecture details. 
Ericsson: agree with Huawei. 
Ericsson: we have one architecture in AAS spec. 
ZTE: full digital BF for FR2 would be expensive. 
NXP: Technology capabilities are there. The spectrum is missing. 
Decision: 		The document was noted.


R4-1906184	Elaboration on 7-24 GHz PA power scaling and AAS dependency
						  CR-  rev  Cat:  (Rel-16) v
					Source: Ericsson
Abstract: 
In this contribution we elaborate on 7-24 GHz PA power scaling and AAS dependency.
Discussion: 
ZTE: relation beween ACLR and PAE: for a single PA, if we change the PAE we can change the requirement. The requirement is defined by the final PA. For 15 GHz can we use full digital. 
Ericsson: there will be different requirement for different architectures. Less linearization to be considered for FR2. 
Nokia: some observation are correct. Not sure how to use this info in SI. We need to understand PA performance.
Huawei: similar to Nokia, deciding on requirements is bottom up approach. We need to consider top-down. Consideration of DPD is valid for such wide frequency range. 
Ericsson: this concept ca be used for co-existance study. 
 Decision: 		The document was noted.


R4-1906180	Further elaboration on 7-24 GHz PA dependencies for different example frequencies
						  CR-  rev  Cat:  (Rel-16) v
					Source: Ericsson
Abstract: 
In this paper, given the RAN4 agreements on new slightly different example frequencies [3] i.e. 10 GHz, 15 GHz and 20 GHz, the performance dependencies in terms of achievable ACLR, output power and power added efficiency considering OFDM modulated signals
Discussion: 
ZTE: all assumptions are based on PA output power. Is it so that PA is coming from microwave product? 
Ericsson: its not fixed power. We are following the trend based on the PA survey data. 
Nokia: it suggests ACLR values already. We need some coexistance studies. Constant PAE is questionable. There is natural trend over the frequency. 
Huawei: good starting point but there are some issues. For FR1, we have assumed linearization. But not for FR2. Do not expect firm limits in SI. 
ZTE: reason for architecture in FR2, it is unlikely to have DPD in subarray. For FR1 it shall be possible. 
Ericsson: not to set any requirement. Intention is to have input and discussion twards ACLR requirement. 

Decision: 		The document was return to.

[R4-1906884]	BS RF technology aspects for 7-24 GHz
						  CR-  rev  Cat:  (Rel-16) v
					Source: Nokia, Nokia Shanghai Bell
Abstract: 
Observation 1: Regarding PA linearity, FR1-like performance could be extended up to 10..12 GHz range, but transmissions bandwidths need to be taken into account also.
Observation 2: Above the 10..12 GHz breakpoint, linearity is closer to current FR2. Better linearity means worse power efficiency and higher signal quality.
Discussion: 
ZTE: what kind of consideration based on those observations? Above 10-12 there is not linearization. Transmission bandwidth needs to be considered. 
Nokia: this is based on internal analyses. There are many factor to consider. 
Decision: 		The document was return to.

R4-1906183	TP to TR 38.820: Addition of PA parameter dependency for different example frequencies in sublcause 6.3
						  CR-  rev  Cat:  (Rel-16) v
					Source: Ericsson
Abstract: 
With this text proposal parameter dependency for different example frequencies is captured in TR 38.830, sublcause 6.3.
Discussion: 

Decision: 		The document was return to.

R4-1906168	TP to TR 38.820: Addition of power scaling and AAS dependency approaches in sub-clause 6.3
						  CR-  rev  Cat:  (Rel-16) v
					Source: Ericsson
Abstract: 
With this text proposal the background related to the power scaling and AAS dependency approaches is captured in TR 38.830, sub-clause 6.3.
Discussion: 

Decision: 		The document was noted.

R4-1906161	TP to TR 38.820: Addition of PA trends in subclause 6.3.1
						  CR-  rev  Cat:  (Rel-16) v
					Source: Ericsson
Abstract: 
With this text proposal the PA trends is captured in TR 38.820
Discussion: 

Decision: 		The document was revised.

R4-1906xxxx	WF o PA aspects for 7 – 24 GHz range
						  
					Source: Huawei
Abstract: 
Discussion: 

--------------------------------------------- end of the ad-hoc meeting ---------------------------------------------
2.2. 		Filter performance
R4-1906076	further elaboration on 7-24 GHz filtering
						  CR-  rev  Cat:  (Rel-16) v
					Source: Ericsson
Abstract: 
Further discussion on filtering
Discussion: 

Decision: 		The document was not treated.
  
[R4-1906884]	BS RF technology aspects for 7-24 GHz
						  CR-  rev  Cat:  (Rel-16) v
					Source: Nokia, Nokia Shanghai Bell
Abstract: 
Observation 3: More work is needed to decide on filtering feasibility especially above 10..12 GHz.
Discussion: 

Decision: 		The document was not treated.

2.3. 		Phase noise
R4-1906781	Phase noise for 7-24GHz 
						  CR-  rev  Cat:  () v
					Source: ZTE Corporation 
Abstract: 
Proposal: RAN4 should further discuss the the frequency boundary for the necessity of PT-RS signal configuration between 7-24GHz. 
Discussion: 

Decision: 		The document was not treated.

R4-1906185	Further elaboration on 7-24 GHz phase noise for different example frequencies
						  CR-  rev  Cat:  (Rel-16) v
					Source: Ericsson
Abstract: 
In this paper, given the RAN4 agreements on new slightly different example frequencies i.e. 10 GHz, 15 GHz and 20 GHz, the phase noise is elaborated further considering the published data for both state-of-the-art PLLs and crystal oscillators. In addition
Discussion: 

Decision: 		The document was not treated.
[R4-1906884]	BS RF technology aspects for 7-24 GHz
						  CR-  rev  Cat:  (Rel-16) v
					Source: Nokia, Nokia Shanghai Bell
Abstract: 
Observation 4: Phase noise performance does not prevent support for high bitrate use cases where 256QAM is used. 
Discussion: 

Decision: 		The document was not treated.

2.4. 		Noise figure
R4-1906687	TP to TR 38.820: Inclusion of NF Background Information for BS requirements
					38.820	  CR-  rev  Cat:  (Rel-16) v0.0.1
					Source: Ericsson
Abstract: 
This contribution provides some background information on typical noise figure values to assist in providing a basis for RF receiver requirements.  Since this TR is for the SI it should therefore capture technology aspects which would help to provide info
Discussion: 

Decision: 		The document was not treated.
3. RF requirements
3.1. 		OOB blocking
R4-1905538	on 7-24GHz OOB requirement
						  CR-  rev  Cat:  (Rel-16) v
					Source: ZTE Corporation
Abstract: 
Observation 1: Current OOB requirement has a discontinuity point at 12.75GHz.
Observation 2: The legacy method as applying the interfere level at 2GHz and 26GHz to the whole frequency range as worst case need to be revisited. 
Observation 3: Highest frequency of WLAN aggressor is 5725MHz so the WLAN aggressor should not be considered for interfere above 5.725GHz.
Observation 4: As current FR2 OTA OOB requirement is based on the blocking scenario with two type 2-O BS, it is a proper assumption that it applies for frequency above 24GHz.
Proposal 1: X = 7.125GHz as the first break point of OOB requirement for 7-24GHz.
Proposal 2: Y= 24.25GHz as the second break point of OOB requirement for 7-24GHz.
Discussion: 

Decision: 		The document was not treated.

R4-1906178	On OTA out-of-band blocking requirement for the frequency region 7 to 24 GHz
						  CR-  rev  Cat:  (Rel-16) v
					Source: Ericsson
Abstract: 
In this contribution we continue the discussion related to how to define the OTA out-of-band receiver blocking requirement for the frequency region 7 GHz to 24 GHz.
Discussion: 

Decision: 		The document was not treated.

3.2. 		Co-location
R4-1906162	On co-location scenarios and technical background for the frequency range 7 to 24 GHz
						  CR-  rev  Cat:  (Rel-16) v
					Source: Ericsson
Abstract: 
In this contribution we summarize technical background information and suggests how to proceed the work with related to the 7 to 24 GHz SI.
Discussion: 

Decision: 		The document was not treated.

4. 	Other TPs to TR 38.820
R4-1907022	TP to TR 38.820: single-band operation of NR BS
					38.820	  CR-  rev  Cat:  (Rel-16) v0.0.1
					Source: Huawei
Abstract: 
TP to TR 38.820 to capture the agreement on the NR BS single-band operation limitation for the RF technology analyses in the SI phase.
Discussion: 

Decision: 		The document was not treated.
R4-1906175	TP to TR 38.820: Correction of TR structure in clause 8
						  CR-  rev  Cat:  (Rel-16) v
					Source: Ericsson
Abstract: 
In this contribution, the sub-structure related to NR BS requirements are updated. At the end on this contribution a text proposal is attached for approval.
Discussion: 

Decision: 		The document was not treated.
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