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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements
2.1.2	Remaining Open issues
2.2	RAN2
2.2.1	Agreements
2.2.2	Remaining Open issues 
2.3	RAN3
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
2.4.1	Agreements
RAN4#90 (Athens, Greece, 25 February – 1 March 2019)

The study item work has been triggered during RAN4#90 meeting. Number of contributions were submitted to the General part (including regulatory survey), UE-, and BS-related agendas in [1-18]. 
During RAN4#90 meeting, it was agreed to request for an internal TR 38.8xx series technical report for this SI (TR 38.820 was assigned by MCC afterwards). Draft skeleton was endorsed in [18], including General part, UE-, and BS-specific part.
Work plan was approved in [17], as extracted below: 
	3GPP meeting
	Dates
	Location
	Proposed workplan

	3GPP RAN4 #90
	25 Feb - 1 Mar 2019
	Athens
	· Work kick-off in RAN4
· Formulation of the workplan
· Discussion on TR skeleton / agreement
· Inputs to the selection of proxy/example frequencies
· Decision on the internal/external TR

	3GPP RAN #83
	18 - 21 Mar 2019
	Shenzhen
	Status report
SID updates on the TR (internal vs. external)

	3GPP RAN4 #90-Bis
	8 - 12 Apr 2019
	Xi'an
	· TR: further extensions of the skeleton structure
· Selection of proxy/example frequencies: final decision 
· Regulatory survey: collection of inputs
NOTE: no TPs to TR until RAN92bis/ RAN#93
· System parameters: discussion on expected modifications in case of future bands, and related TR scope
· RF technology aspects: collect inputs
· e.g. PA properties, antenna properties, receiver properties in particular noise factor, filter capabilities, noise figure, phase noise, etc.
· BS specifications and requirements: continue discussion
· Expected impacted on specs and requirements
· Comparison with existing FR1 and FR2 requirements 
· Further discuss need for co-location requirements
· UE specifications and requirements: continue discussion 
· Expected impacted on specs and requirements, e.g. comparison with existing FR1 and FR2 requirements
· BS RF architecture: 
· Discussion on the potential BS architecture variants feasible (conducted, hybrid, OTA)
· Consider antenna array sized
· UE RF architecture: Discussion on the potential UE architecture variants feasible (conducted, hybrid, OTA)
· EMC: discussion on EMC requirements impact

	3GPP RAN4 #91
	13 - 17 May 2019
	Reno, Nevada
	· System parameters: continue discussion
· RF technology aspects: continue discussion
· Deployment scenarios: trigger discussion on possible scenarios, considering technology capabilities
· BS specifications and requirements: continue discussion
· UE specifications and requirements: continue discussion 
· BS RF architecture: continue discussion on requirements classification
· UE RF architecture: continue discussion on requirements classification
· EMC: conclusion on requirements impact

	3GPP RAN #84
	3 - 6 Jun 2019
	Newport Beach California
	Status report

	3GPP RAN4 #92
	26 - 30 Aug 2019
	Ljubljana
	· System parameters: continue discussion
· RF technology aspects: agree what and how to capture in TR
· Key parameters: Begin consideration of which key parameters may be concluded on and ranges
· E.g. ACLR, Noise Figure, Phase noise and need for CPE compensation, etc.
· Deployment scenarios: continue discussion 
· BS specifications and requirements: continue discussion
· Conclude on need for co-location requirements
· UE specifications and requirements: continue discussion 
· BS RF architecture: continue discussion on requirements classification
· UE RF architecture: continue discussion on requirements classification
· FR terminology: Start discussion of how to deal with range 
· E.g. whether evaluated sub-ranges can be merged, whether new FR are needed, etc.
· TR: preparation of the TR submission to RAN#85 (for information)

	3GPP RAN #85
	16 - 19 Sep 2019
	Newport Beach California
	Status report
TR for information 

	3GPP RAN4 #92-Bis
	14 - 18 Oct 2019
	China
	· Regulatory survey: 
· Continue collection of inputs
· Decide how to capture the regional regulatory aspects in TR
· System parameters: completion
· RF technology aspects: capture technology characteristics in TR
· Key parameters: continue discussion 
· Deployment scenarios: completion
· BS specifications and requirements: capture likely impact in TR, completion
· UE specifications and requirements: capture likely impact in TR, completion
· BS RF architecture: continue discussion on requirements classification
· UE RF architecture: continue discussion on requirements classification
· Useful frequency ranges for Mobile use: re-open discussion and decide what to capture in TR (if not already done)

	3GPP RAN4 #93
	18 - 22 Nov 2019
	Reno, Nevada
	· Regulatory survey: completion 
· Key parameters: Capture conclusions in TR, completion 
· BS RF architecture: completion
· UE RF architecture: completion
· Completion of all outstanding and remaining issues
· Useful frequency ranges for Mobile use: capture in TR, completion
· TR: completion
· TR updates based on WRC-19 (28.10- 22.11.2019) conclusions 

	3GPP RAN #86
	9 - 12 Dec 2019
	Sitges
	Status report 
TR for approval 



RAN4#90bis (Xi’an, China, 8 – 12 April, 2019)

Documents [19 - 48] were submitted to RAN4#90bis. Based on the discussion papers submitted, the following way forward documents were agreed during RAN4#90bis meeting: 
1. WF on General aspects for 7 -24GHz SI [47]: the following areas of the general part of the SI were addressed: 
· FR1/FR2 differentiators: WF captured the required study for the FR1/FR2 differentiators, in order to understand the consequences of potential FR1/FR2 extensions in RAN4 and other WGs. For that purpose, multiple NR technology items which differ among FR1 and FR2 were identified as valid inputs to be considered during further, e.g.: 
· Conducted vs. OTA interface, 
· Set of SCS and CHBW supported,
· Broadcast channels coverage (beam-sweeping vs. static), 
· Set of supported modulation and coding schemes,
· Duplex mode, 
· Single/multi-band support,
· Consideration of deployment scenarios,
· Consideration of UE types and usage conditions,
· For BS only: 
· BS types, 
· Presence or lack of certain BS requirements, 
· Concept for BS receiver requirements, 
· Requirement values common in some cases across an FR.
· Deployment scenarios: interested companies were encouraged to provide further inputs on the potential 7 - 24 GHz deployment scenarios.
· Example frequency ranges: the example frequency ranges and example frequencies were selected based on the analysis of inputs from multiple companies. The frequency ranges for the future RF technology analyses were considered as still very flexible (one boundary spanning 10 – 13 GHz and the other boundary spanning 16 – 18 GHz). Those ranges were clarified not to be linked with any potential FR1/FR2 extensions in future RAN4 WI; based on the RF technology analyses those ranges are still subject to adjustments: 
1. Example range 1: 7.125 – [10-13] GHz, example frequency: 10 GHz
2. Example range 2: [10-13] – [16-18] GHz, example frequency: 15 GHz
3. Example range 3: [16-18] – 24.25 GHz, example frequency: 20 GHz

2. WF for UE requirements type study within the 7-24GHz [46]: high level WF captured the need to study the range for conducted/OTA requirements, study UE RF (e.g. UE architecture, ACLR impact on system performance, antenna size, PA performance, filtering, testability, etc.), and to provide RF component performance data. 
Furthermore, based on the online discussion, it was also captured in the meeting minutes that the common understanding is that the system performance impact is not precluded from study scope.

3. WF on BS study for 7 - 24 GHz [48]: the following items were captured in the WF: 
· BS classes, 
· BS types, 
· Power amplifiers, 
· Phase noise, 
· RF filtering capabilities, 
· Rx requirements (including out of band blocking requirement), 
· Noise Figure, 
· Co-location requirements, 
· EMC requirements, 
· single-band operation, 
· TDD OFF power requirement. 
Furthermore, in this WF it was captured that it is sufficient to consider single-band operation only for the study item phase. 
For the BS classes for 7 – 24 GHz range, it was captured that the current set of BS classes can be supported (subject to the spectrum scenarios considerations), i.e. Wide Area, Medium Range, Local Area.
Skeleton of the TR 38.820 was updated in [20].

RAN4#91 (Reno, Nevada, US, 13 – 17 May, 2019)

Documents [49 – 102] were submitted to RAN4#91.
The 7-24 GHz SI adhoc was held with the focus on the BS part. Adhoc meeting minutes were agreed in [91].
Based on the discussion papers submitted, the following way forward documents were agreed during RAN4#91 meeting: 
1. WF on FR1/FR2 differences [101]: this WF captured differences between FR1 and FR2 requirements for different areas of the 3GPP specifications in the different RAN working groups. The aim is to further study those aspects and to capture in the TR the common understanding on the potential impact of the FR1/FR2 extensions to RAN4 and other RAN working groups. 
2. WF on the deployment scenarios for 7-24 GHz [99]: based on the submitted contributions the initial set of deployment scenario applicable to 7 – 24 GHz range was proposed, including eMBB, V2X, IAB and the optional HST:
a. Indoor hotspot
b. Dense urban
c. Urban macro
d. V2X
i. Highway scenario
ii. Urban Grid for Connected Car
e. High speed train (optional)
f. IAB
The above set of deployment scenarios is subject to the RF technology feasibility studies (both BS and UE). There was no intention to introduce prioritization to the analyses of deployment scenarios. It is possible that not all of the listed deployment scenarios will be considered in the conclusion of the SI. 
The following aspects are to be further studied with the aim to provide feasible range of values: 
· Aggregated system bandwidth, also considering CA and DC deployments,
· BS antenna arrays sizes and UE antenna assumptions,
· Relationship of requirement ranges on emissions, sensitivity etc., coverage, feasible array size, leading to a conclusion on what drives the feasibility of covering the scenarios. 
3. WF on BS requirements sets for 7-24 GHz range [93]: this WF captured the required study to decide on the BS requirement sets for WA, MR and LA BS. This WF included potential considerations on the output power limits. 
It was agreed that for the NR BS requirements section in TR 38.820, a summary tables will be created for Tx and Rx requirements capturing at least:
· A summary of the conclusion relating to the requirement during the SI,
· An indication of what further work is expected during a WI.
4. WF on BS PA and filter aspects for 7-24GHz [94]: this WF was related to the RF technology aspects, including PA and filtering for the NR BS in 7 – 24 GHz range. 

Furthermore, progress in the two following areas was achieved: 
1. BS EMC requirements: According to the 7-24 work-plan, the BS EMC topic for 7 – 24 GHz range was concluded this meeting, with TPs to the TR for the Emissions and Immunity requirements in [92] and [86], respectively. Basically, the conclusions from the NR WI are reused for the 7-24 GHz range. 
With this, the BS EMC requirements discussion in considered completed for this SI. 
2. TR 38.820: based on multiple discussion items during the online discussion, it was proposed to clarify in the TR scope, that the intention of the SI is the feasibility analysis, and not precise specification of the RF requirement values, nor system parameter values. Still, the feasible ranges of some key requirements could be addressed in the TR. Related TP to TR was agreed in [98].
Skeleton of the TR 38.820 was updated and extended to version 0.0.2 in [102].
The following TPs were agreed for the TR 38.820: 
· TP to TR 38.820: Addition of BS requirement sets in subclause 8.2 [95]
· TP to TR 38.820: Addition of example frequencies in subclause 6.2 [97]
· TP to TR 38.820: Addition of NR terminology in clause 3 [63]
· TP to TR 38.820: Addition of PA trends in subclause 6.3.1 [96]
· TP to TR 38.820: BS EMC emission requirements for 7-24 GHz [92]
· TP to TR 38.820: BS EMC immunity requirements for 7-24 GHz [86]
· TP to TR 38.820: Inclusion of NF Background Information for BS requirements [100]
· TP to TR 38.820: single-band operation of NR BS [85]
· TP to TR38.820 on Scope [98]

RAN4#92 (Ljubljana, Slovenia, 26 – 30 August, 2019)
Documents [103 - 160] were submitted to RAN4#92. Two 7-24 GHz SI adhocs were held during RAN4#92. 
During the regulatory topics discussion, the timeline of the TR inputs on WRC-19 conference progress was further clarified. As WRC-19 is to be concluded the same day as the November RAN4#93 meeting (i.e. 22.11.2019), it will not be feasible to properly capture all the relevant WRC-19 regulatory matters for 7 – 24 GHz in its TR 38.820. Therefore, this SI was proposed to be extended by one quarter in order to incorporate all the related WRC-19 conclusions for IMT in 7 – 24 GHz range, if any. As a consequence, discussion on all the regulatory aspects (including WRC-19 conclusions) will be postponed till RAN4#93 (November 2019).
Skeleton of the TR 38.820 was updated in [103] and further extended to version 0.2.0 in [104]. The following TPs were agreed for the TR 38.820:
· R4-1909290	TP to TR 38.820: aggregated system bandwidth for 7 – 24 GHz [117]
· R4-1910499	TP to 38.820 on the regulatory overview of 7-24 GHz for ITU Regions 1 and 2 [112]
· R4-1910501	TP to TR 38.820: system parameters [118]
· R4-1910503	TP to TR 38.820: UE RF technology considerations in the 7-24 GHz range [129]
· R4-1910504	TP to TR 38.820: Updates on the PA trends [148]
· R4-1910505	TP to TR 38.820: Addition of BS PA trends conclusion in subclause 5.4.1 [149]
· R4-1910506	TP to TR 38.820: PA power scaling and AAS dependencies in subclause 5.4.2 [150]
· R4-1910523	TP to TR 38.820, capture transmitter architecture discussion [154]
· R4-1910524	TP to TR 38.820: Adding reference architecture for base station requirements sets in subclause 7.2 [155]
· R4-1910526	TP to TR 38.820: placeholder for the BS RF requirements summary [156]
· R4-1910527	TP to TR38.820 - co-location requirements [157]
· R4-1910528	TP to TR 38.820 - co-existence emissions requirements [158]
· R4-1910529	TP to TR 7-24GHz OOB requirement [159]
· R4-1910599	TP to TR 38.820: Frequency range characteristics [114]
· R4-1910600	Further analysis of the deployment scenarios for 7-24 GHz frequency range [160]
· R4-1910601	TP to TR 38.820: Description of BS architectures and types [161]

RAN4#92bis (Chongqing, China, 14 – 18 October, 2019)
Documents [162 - 220] were submitted to RAN4#92bis. 7-24 GHz SI adhoc was held during RAN4#92bis and the adhoc meeting minutes were agreed in [166].
The following topics were discussed during the meeting: 
1. System parameters: there was set of papers extending the system parameters discussion for 7-24 [169 - 171]. Based on the discussion, related section of the TR was updated. The system parameters analysis is considered to be completed. 
2. RF technology studies:
a. PA: Linearized PA results were provided, extended with the theoretical background [178].
b. LO: The phase noise content was submitted, including examples of the representative phase noise profile for 7 – 24 GHz BS [177].
c. Filtering: number of examples of LTCC and PCB filters were provided, capturing examples of potential filter realizations in an annex [179].
d. Noise figure: NF discussion for both BS and UE continued, with some coordination achieved during the meeting. UE NF values were included into the general section [185]. For BS, the ETSI based inputs were provided and agreed to be included into BS-specific subclause [188]. The UE-specific section was postponed till the next meeting. 

3. NR UE
a. Outdoor measurement results with related ray-tracing simulation for 15 GHz example frequency were discussed [182], including considerations on the high power UE. 
b. UE SEM [184] was discussed, capturing the proposal that example ranges 1 and 3 could use similar general spectrum emission mask and spurious emissions limits as FR1/FR2, respectively. 

4. NR BS: Extension of the BS architecture description was provided [189]. Number of TP’s providing details on each of the BS requirements were approved: 
a. Output power accuracy, 
b. Output power dynamics, 
c. TX OFF levels, 
d. Occupied BW, 
e. OBUE, 
f. ACLR, 
g. Spurious emissions. 
h. TX IMD, 
i. OTA receiver sensitivity, 
j. Dynamic range, 
k. In-band blocking.
l. Co-location requirements. 
Most contribution in this area highlight the FR1 and FR2 background and how that effects possible 7 - 24 GHz requirements. 
For the BS requirements overview, a TX and RX papers were agreed to clarify the relations among the conducted and radiated requirements applicability’s [196, 214]. 

TR 38.820 was updated to version 0.3.0 in [162]. The following TPs were agreed for the TR 38.820:
· R4-1912209 	TP to TR 38.820: cleanup [163]
· R4-1913004	TP to TR 38.820: Editorial update of draft TR 38.820 [167]
· R4-1911843	TP to TR 38.820: Improvement of example frequency range in subclause 5.2 [168]
· R4-1913005	TP to TR 38.820: system parameters for 7-24 GHz study	 [171]
· R4-1913006	TP to TR38.820: corrections of deployment scenarios [172]
· R4-1913007	TP to TR 38.820: Signal quality considerations for 7-24 GHz base station operation [177]
· R4-1913008	TP to TR 38.820: PA indicative ACLR values in subclause 5.5.2 [178]
· R4-1913034	TP to TR 38.820: Technical background for BS filter technologies for 7 to 24 GHz in subclause 5.4.5 [179]
· R4-1913011	TP to TR 38.820 updated on UE front end technology [183]
· R4-1913012	TP to TR 38.820: Addition of UE noise figure and some other clarifications in subclauses 5.5.1 & 6.3.3.1 [185]
· R4-1913032	TP to TR 38.820: Update of BS noise figure over the 7-24 GHz range [188]
· R4-1913013	TP to TR 38.820: Improvement of transmitter architecture in subclause 5.3.2 [189]
· R4-1912212	TP to TR 38.820: on Tx requirements applicability [196]
· R4-1912218	TP to TR 38.820: occupied bandwidth [199]
· R4-1913020	TP to TR 38.820: output power dynamics [206]
· R4-1913014	TP to TR 38.820 OBUE requirement for 7-24GHz [201]
· R4-1913015	TP to TR 38.820 - BS output power accuracy [202]
· R4-1913016	TP to TR 38.820 - BS TX IMD [203]
· R4-1913017	TP to TR 38.820 - BS TX OFF levels [204]
· R4-1913018	TP to TR 38.820: Improvement of technical background for co-location requirements in subclause 7.4.1.2 [205]
· R4-1913022	TP to 38.820 on Spurious emission regulation for BS in 7-24 GHz [208]
· R4-1911690	TP to TR 38.820 - BS in-band blocking [212]
· R4-1912213	TP to TR 38.820: on Rx requirements applicability [214]
· R4-1913026	TP to TR 38.820: NR BS dynamic range [220]
· R4-1913023	TP to TR 38.820 - BS ALCR [217]
· R4-1913024	TP to TR 38.820 - BS receiver sensitivity [218]
· R4-1913025	TP to TR 38.820: Update of technical background for BS out-of-band blocking in subclause 7.4.2.2 [219]

RAN4#93 (Reno, NV, US, 18 – 22 November, 2019)
Documents [221 - 256] were submitted to RAN4#93. 7-24 GHz SI adhoc was held during RAN4#93 and the adhoc meeting minutes were agreed in [221].
The following topics were discussed during the meeting: 
1. Deployment scenarios: The IAB scenario was added [225] to the existing list of scenario, including mentioning of the multi-hop case (based on the IAB TR and WID). 
2. NR UE
a. Additional text on the testability considerations for 20 GHz case [230] and on the UE requirements classification [231] were agreed.
b. TP to TR on outdoor scenario with measurement [229], as well as related ray-tracing simulation results was agreed, to extend the existing indoor measurement results.  
c. UE NF values were provided by in [235]. 
d. Text proposal on the UE architecture considerations was agreed in [233], which incorporated also text on the sub-range 1 and sub-range 3 specific aspects.
e. TP extending the text on the UE RF front end technologies [232]. 

3. NR BS
a. The BS requirements summary tables for Tx and Rx were updated with the agreements from previous meetings [247, 256]. 
b. Additional BS requirements were completed: 
i. Tx signal quality, 
ii. Conducted sensitivity, 
iii. Receiver spurious emissions, 
iv. ICS
c. The BS type terminology for the 7 to 24GHz range was agreed to use the defined symbol xFR, to represent the frequency range when referring to the BS type for example BS type xFR-O.  
d. For BS NF, text clarification was provided to the ETSI-based TR text on industrial margins [237].

TR 38.820 was updated to version 0.4.0 in [222]. The following TPs were agreed for the TR 38.820:
· R4-1916103	TP to TR 38.820: cleanup [223]
· R4-1916115	TP to TR 38.820: IAB scenario for 7-24GHz [225]
· R4-1914266	TP to TR 38.820: Improvements on power amplifier section [226]
· R4-1916104	TP to TR 38.820 updated on UE RF Requirement [229]
· R4-1916106	TP for TR 38.820: UE RF testability [230]
· R4-1916108	TP for TR 38.820: scope of NR UE RF [231]
· R4-1916158	TP to TR 38.820: Active RFFE technology for UE [232]
· R4-1916107	TP to TR 38.820 on Transceiver technology for NR UE 7-24 [233]
· R4-1916113	TP to TR 38.820: NR UE System Noise Figure [235]
· R4-1916114	TP to TR 38.820: clarification on the IM [237]
· R4-1916116	TP to TR 38.820 BS terminology clean up [241]
· R4-1916117	TP to TR 38.820: Update of applicability of BS requirement sets for 7-24 GHz frequency range [242]
· R4-1916118	TP to TR 38.820: Conclusions on signal quality [243]
· R4-1916120	TP to TR 38.820 BS TX summary table update [247]
· R4-1916109	TP to TR 38.820: Update of technical background for BS out-of-band blocking in subclause 7.4.2.5 [250]
· R4-1916110	TP to TS 38.820 BS Rx spurious emissions [251]
· R4-1916111	TP to TR 38.820 on ICS 7-24GHz [252]
· R4-1916112	TP to TR 38.820: NR BS in-channel selectivity (ICS) for 7-24 GHz range [253]
· R4-1916121	TP to TR 38.820 BS Rx conducted sensitivity [254]
· R4-1916122	TP to TR 38.820: Update of BS requirement sets for 7-24 GHz frequency range [255]
· R4-1916123	TP to TR 38.820 BS RX summary table update [256]

2.4.2	Remaining Open issues
The following open issues are to be resolved:
· Regulatory survey: 
· Collection of inputs 
· Concluding remarks
· 
· 
· BS specifications and BS requirements
· Remaining BS requirements: ACS, Rx IMD
· 
· UE specifications and UE requirements
· Expected impacted on UE specifications and requirements, e.g. comparison with existing FR1 and FR2 requirements
· BS RF architecture 
· Conclusions on the antenna array sizes
2.5	RAN5
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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