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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)
2.4	RAN4
2.4.1	Agreements
RAN4 #101-bis-e (Jan 2022, Electronic Meeting)
· General
· The email discussions have been summarized in [40] [41]
· WF on FR1 TRP TRS was approved [38]
· WF on FR1 TRP TRS antenna switching was approved [32]
· TP to TR 38.834 on P-MPR handling was approved [3]
· TP work split for TS 38.161 drafting was approved [39]
· TP to TR 38.834 on band parameters was merged [7]
· TP to TR 38.834 on performance metrics was approved [11]
· TP to TR 38.834 on SA TRP TRS test procedure was approved [33]
· TP on EN-DC TRP TRS test procedure was approved [35]
· Working procedure for TRP TRS requirement development was agreed [36]
· Updated workplan of TRP TRS WI was approved [20]
· TP to TR 38.834 on skeleton for Annex B was approved [27]
· TP to TS 38.161 on requirement applicability was approved [15]
· TP on band parameters was approved [35]
· TR 38.834 v0.3.0 for FR1 TRP TRS test methods was agreed [28]
· TS 38.161 v0.1.0 for FR1 TRP TRS requirements was agreed [12]
•	Working procedure for TRP TRS requirement work
Working procedure for Lab Alignment Campaign 
1. The purpose of Lab Alignment Campaign is to ensure there is no unexpected lab deviation and establish full trust and confidence on the results.
1. Test labs are invited to participate to the lab alignment and test campaign, the following conditions should be fulfilled:
1. Participating lab should be accredited under ISO 17025 (ISO 17025 accredited labs) and have any of 3GPP TS 37.544, CCSA YD/T 1484.6, and CTIA OTA Test Plan listed on its accreditation scope. 
1. Participating lab should have anechoic chamber(s) ready to support testing based on 3GPP TR 38.834.
1. Participating lab should have sufficient test resource to provide the on-time measurement results without delay.
1. Other test methodology besides the methodology captured in existing TR 38.834 is not precluded and can be considered as long as it can meet the endorsed timeline based on the input from companies. 
1. Test methodology:
2. Test plan: 3GPP TR 38.834;
1. Test cases for Lab Alignment Campaign:
3. Test bands: n41 and n78;
3. Number of test cases: maximum 3 devices per-band
3. Use scenario: Hand phantom only (Browsing mode), i.e., Hand Left and Hand Right
3. Hand Phantom: Corresponding phantom depends on UE size 
3. Operation mode: NR Standalone (SA)
1. Lab Alignment Device (LAD) selection criteria:
4. Smartphone DUT size: two sizes, both width >72mm and ≤92mm, and width ≥56mm and ≤72mm; 
4. DUT capability: support for all the Bands n41, n28, n78, and n79 those listed in the WID is preferred, but devices supporting only a subset of the above bands can equally be used in the lab alignment campaign.
4. Intended for which market: no limitation
4. Tx Antenna switching: if the DUT support TAS, the LAD provider should also provide the software/method to lock the UE primary antenna, or the primary antenna has already been locked before submitting to test lab and kept unchanged during whole alignment campaign
4. Power Class: PC2 (n41 and n78) 
4. TxD is not allowed
4. For LAD selection: all application will be first come first served; 
4. For each device, all the supported bands information should be shared
1. Test results submitting:
5. Using the same worksheet template to submit the measurement results (the TRP/TRS Lab Alignment Campaign Template will be shared later)
5. The measurement results should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed)
1. Lab alignment criteria:
6. Pass/fail limit for lab alignment should be defined based on MU value of NR FR1 UE TRP/TRS system

 Working procedure for TRP TRS Performance Test Campaign 
1. The purpose of Test Campaign is to collect devices results for the permitted labs after lab-alignment activity for the definition of the FR1 TRP TRS requirements.
1. Test cases for TRP TRS Performance Test Campaign:
1. Test bands: n41 and n78 (first stage);
1. Use scenario: Hand phantom only (Browsing mode), i.e., Hand Left and Hand Right
1. Hand Phantom: Corresponding phantom depends on UE size
1. Operation mode: NR Standalone (SA) (first stage)
1. Commercial Device (Smartphone) selection criteria for TRP TRS Performance Test Campaign:
2. DUT size: Size 1(width >72mm and ≤92mm) and Size 2(width ≥56mm and ≤72mm); separate set of requirements  
2. DUT capability: support for all the Bands n41, n28, n78, and n79 those listed in the WID is preferred, but devices supporting only a subset of the above bands can equally be used in the measurement campaign for such supported bands
2. The following selection criteria can also be considered:
0. Year of production: [2020-2022]
0. Brand variety
0. Price range (to capture different price segment, including High/Mid/Low-end products)
0. Popularity
0. Number of bands supported
2. Intended for which market: no limitation
2. Power Class: [Both PC2 and PC3 with 1Tx]; 
2. TxD is not allowed
1. Test results submitting:
3. For each device under test, all the supported bands information should be shared. 
3. Using the same worksheet template to submit the measurement results (the TRP/TRS Performance Test Campaign Template will be shared later)
3. The measurement results should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed)
3. The allowed maximum number of submitted devices from each lab is [TBD]
3. Only the results from aligned labs will be considered for defining requirements
3. The progress in each lab are encouraged to share on the RAN4 reflector (for example - how many devices with which size have been measured and on which bands).
1. Specify TRP TRS requirements:
4. Minimum number of devices for defining requirements for each band: [25] or [50] 
4. Performance part of the work will proceed in a contribution-driven manner. Start with one type of device width requirement which is most efficient to collect enough results in Rel-17.
4. Method of limits derivation: per-band Data driven approach
1. Test lab procedures
5. Tx Antenna switching: test lab should make sure the testing follows the TAS OFF procedure, i.e., lock the UE antenna to primary antenna yielding best TRP. Assistants from OEM may be needed. Lab alignment device volunteers to provide contact information.
5. For UE support PC2 at one band, PC3 should not be tested.

 Timeline for TRP TRS requirement work
1. RAN4#101-bis-e meeting finalize the initial version of framework for TRP TRS requirement related work. 
1. Lab volunteers and LAD providers announced in RAN4#101-bis-e or via email-reflector before the starting of RAN4#102-e (21st Feb 2022) are considered.
1. RAN4#102-e meeting further refine the framework (e.g. lab alignment data processing approach and pass/fail limits, maximum number of devices from each lab, etc), conclude volunteered labs, LADs information, and delivery scheme before the end of RAN4#102-e meeting. (Potential lab volunteers and LAD providers should make sure the test systems and LADs are ready before the end of RAN4#102-e meeting, 3rd Mar 2022.)
1. Lab alignment can start after RAN4#102-e meeting immediately, if ≥ 3 labs and 3 LADs per-band are confirmed in RAN4#102-e meeting. (Volunteered labs can start the preparation of commercial devices for performance requirement measurement, and ensure TAS OFF with locking at primary antenna of each device)
1. Collect all the lab alignment measurement results from volunteered labs based on contribution-driven manner in RAN4#103-e meeting (16th May 2022). Conclude the lab alignment outcome in RAN4#103-e meeting. Performance Test Campaign can start after RAN4#103-e meeting immediately, if ≥ 3 labs are aligned.
1. Collect Performance measurement results from all the aligned labs based on contribution-driven manner in RAN4#104-e meeting (22nd Aug 2022).  Conclude final requirements in RAN4#104-e meeting. Finalize TS 38.161 drafting work. 

•	TP work split for TS 38.161 drafting 
	Clause in TS 38.161
	TP owners

	Draft TS structure, editorial correction, general information of each Clause, etc
	vivo

	4. General
	 Xiaomi, Samsung, Apple

	5. Frequency bands
	 Huawei, OPPO

	6. FR1 TRP requirements
	 Huawei , Samsung, OPPO, Apple

	7. FR1 TRS requirements
	 CAICT, Xiaomi, vivo

	Annex A: Test methodology
	 CAICT, vivo, OPPO

	Annex B: Phantoms definition and Positioning
	 vivo

	Annex C: Environmental requirements
	 Huawei


•	Updated workplan for TRP TRS WI  
1. RAN4 #99-e (2021 May)
· Approve the workplan
· Agree skeleton for FR1 TRP TRS test method TR38.834
· Send LS to RAN5 for cooperation on the MU work
· Send LS to CTIA for cooperation on phantoms development
· Core part started 
· SA Test methods
· Collect initial contributions on SA test methodology with 1 CC
· EN-DC Test methods
· Collect initial contributions on EN-DC test methodology (1 CC LTE with 1 CC NR)
1. RAN4 #100-e (2021 Aug)
· Core part 
· Discuss the drafting work split for TR 38.834.
· Discuss on general setup, calibration procedure, ripple test procedure for SA and EN-DC measurement
· Discuss the general test parameters for each band for SA and EN-DC measurement
· SA Test methods
· Make progress on FR1 SA test methodology with 1 CC
· EN-DC Test methods
· Make progress on FR1 EN-DC test methodology (1 CC LTE with 1 CC NR)
· Discuss configured power settings for EN-DC (i.e. UL power splitting)
· Phantom development
· Discuss how to develop phantoms for FR1 TRP TRS OTA testing
· MU assessment (RAN5)
· Start the discussion on how to develop MU assessment for SA and EN-DC test system
· Agreements can be sent to RAN4 via LS with attachments if any.
· Configurations for multi-antenna UE
· Discuss on how to treat UE with multi-antenna, e.g. Tx antenna switching
1. RAN4 #100-bis-e (2021 Nov)
· Core part 
· Start the preparation of technical Text Proposals for TR 38.834 
· Conclude on general setup, calibration procedure, ripple test procedure for SA and EN-DC 
· Conclude on general test parameters for each band for SA and EN-DC measurement
· SA Test methods
· Make progress on FR1 SA test methodology with 1 CC
· EN-DC Test methods
· Make progress on FR1 EN-DC test methodology (1 CC LTE with 1 CC NR)
· Conclude on configured power settings for EN-DC (i.e. UL power splitting)
· Phantom development
· Further discuss how to develop phantoms for FR1 TRP TRS (communication with CTIA is needed)
· MU assessment (RAN5)
· Make progress MU assessment for SA and EN-DC test system
· Text proposals including MU assessment and MU element descriptions based on latest version of TR 38.834 can be prepared
· Further coordination between RAN4 and RAN5 via LSs if needed
· Configurations for multi-antenna UE
· Further discuss on how to treat UE with multi-antenna, e.g. Tx antenna switching
1. RAN4 #101-e (2022 Jan)
· Core part 
· SA Test methods
· Conclude on FR1 SA test methodology with 1 CC
·  Start the discussion of test procedure for UL Transmit Diversity of SA (only if all of the corresponding requirements for TxD have been finalized)
· EN-DC Test methods
· Further discuss on FR1 EN-DC test methodology (1 CC LTE with 1 CC NR)
· Phantom development
· Make decision on how to develop phantoms for FR1 TRP TRS
· MU assessment (RAN5)
· No RAN5 meeting planned
· RAN4 send the latest agreements related to MU assessment to RAN5 if any
· Configurations for multi-antenna UE
· Conclude on how to treat UE with multi-antenna, e.g. Tx switching
· Performance part started
· Agree skeleton for FR1 TRP TRS requirements TS 38.1xy
· Performance part framework 
· Discuss performance framework on FR1 TRP TRS requirement
· Decide the minimum number of devices (e.g., at least [20 or 25]) for defining requirements
· Start lab alignment activity among volunteered certified labs
· Define process of submitting and processing the measurement results
· Collect commercially available devices from interested companies for measurement results collection (both lab alignment and requirement definition)
· SA requirement 
· Collect initial views on SA requirement discussion
· EN-DC requirement 
· Collect initial views on EN-DC requirement discussion
1. RAN4 #102-e (2022 Feb)
· Core part 
· SA Test methods
· Conclude test procedure for UL Transmit Diversity of SA (if applicable)
· EN-DC Test methods
· Conclude on FR1 EN-DC test methodology (1 CC LTE with 1 CC NR)
· Phantom development
· Conclude on phantoms development for FR1 TRP TRS
· MU assessment (RAN5)
· Conclude on MU assessment for SA and EN-DC test system in RAN5
· Text Proposals on Annex B: Measurement uncertainty should be finalized and sent to RAN4
· RAN4 implement RAN5 endorsed TPs to TR 38.834 with after-meeting email approval process
· Configurations for multi-antenna UE
· Update the test procedure and potential MU assessment (if any from in RAN5) based on the conclusion of how to treat UE with multi-antenna, e.g. Tx antenna switching
· Performance part
· Discuss the drafting work split and start the preparation of TP for TS 38.1xy TRP TRS requirements
· Performance part framework 
· Conclude performance framework on FR1 TRP TRS requirement
· Collect measurement results from lab alignment activity, conclude on lab alignment outcome
· Finalize the DUT samples collection from interested companies 
· Start the measurement campaign for final requirements after this meeting
· SA requirement 
·  Further collecting views on SA requirement discussion
· EN-DC requirement 
· Further collecting views on EN-DC requirement discussion
RAN-Plenary #95-e (2022 Mar)
· Core part closed
· Release the TR for test method 
· Continue performance part
1. RAN4 #103-e (2022 May)
· Performance part
· SA requirement 
· Collection of SA measurement results from aligned labs based on the selected DUT samples 
· Discuss the SA requirements
· EN-DC requirement 
· Collection of EN-DC measurement results from aligned labs based on the selected DUT samples (if applicable)
· Discuss the EN-DC requirements (if applicable)
RAN-Plenary #96-e (2022 June)
· Performance part
· Share the draft TS38.1xy for information in RAN plenary
1. RAN4 #104-e (2022 Aug)
· Performance part
· Finalize the requirement for SA 
· Finalize the requirement for EN-DC (if applicable)
· Conclude performance part
RAN-Plenary #97-e (2022 Sep)
· Performance part closed 
· Release the TS 38.1xy for TRP TRS requirements
· Close the WI

•	Test methodology  
· RAN5 MU work
· RAN4 to capture the quality of quiet zone procedure in clause 7.4 of TR 38.834 using the procedure defined in clause D.1 of TR 38.827 as reference and ensuring measurements on both theta and phi axes are defined.
· Band configurations for n28/n41/n77/n78/n79
· The Updated the band parameters in R4-2203073 with corrected frequencies of n78 and UL RB Allocation (LCRB @ RBstart) is approved. 
· EN-DC combination principle
· RAN4 to further discuss the following proposed options
· Focus on the performance of the NR carrier and do not consider multiple permutations between different LTE bands and NR band under test, i.e., for each NR band, only select one EN-DC band combination
· For UE supporting multiple EN-DC band combinations for the same NR band, consider only those EN-DC configurations which have no MSD impact on either LTE or NR, i.e., the selected EN-DC combination should be no MSD issue identified in TS 38.101-3 Section 7.3B.2.3 (Inter-band EN-DC within FR1).
· Example EN-DC combination
· Agreed EN-DC combinations.
	EN-DC
configuration
	E-UTRA configurations
	NR configurations

	DC_3A_n28A
	Note1
	Note2

	DC_2A_n41A
	Note1
	Note2

	Note 1: As per TR 37.902 [10], Section 6.4 (Measurement frequencies).
Note 2: As per Table 4.3-1 and Table 4.3-2 in this technical report.



· RAN4 further discussion the down selection of the following EN-DC combinations next meeting
	EN-DC
configuration
	E-UTRA configurations
	NR configurations

	DC_13A_n78A 
or 
DC_1A_n78A
	Note1
	Note2

	DC_5A_n79A 
or
DC_1A_n79A
	Note1
	Note2

	Note 1: As per TR 37.902 [10], Section 6.4 (Measurement frequencies).
Note 2: As per Table 4.3-1 and Table 4.3-2 in this technical report.


· RAN4 should further discuss other EN-DC combinations in future meetings.
· It is encouraged to define a decision tree / flow chart to ultimately determine the EN-DC combination of a UE based on the agreed EN-DC combination selection principle.
· P-MPR setting for TRP TRS test  
· For UE radiated conformance testing P-MPRc shall be 0 dB. 
· •	Phantoms for TRP TRS test 
· It is beneficial to align test methods on OTA phantoms aspects among different SDOs, 3GPP reference CTIA’s both PDA hand and wide hand phantoms. 
· The performance discontinuity issue between PDA Grip hand and Wide Grip hand phantoms for UE whose width around 72mm can be addressed in TRP TRS performance requirement phase if needed.
· LTE power for EN-DC TRP  
· Remove the square bracket, and confirm the LTE carrier power = 10dBm.
· Maximum NR carrier power for EN-DC TRP
· EN-DC PC2 for each band combination should be further classified as UE with or without 26dBm full power PA, two set of requirements based on NR cell power class are needed. 
· For setting simplification and alignment with other SDOs, in an EN-DC configuration, the maximum output power in the NR carrier is achieved by using consecutive "TPC UP" commands, with fixed p-MaxEUTRA-r15=10 dBm, and p-NR-FR1 not configured. 
· In addition, for EN-DC PC2, if the NR cell support PC2, then PC3 measurement is not needed.
· UL power configuration for EN-DC TRS
· For TRS UL configuration, 
· Adopt 50%-50% power splitting (p-MaxEUTRA-r15=20 dBm, and p-NR-FR1= 20dBm; or p-MaxEUTRA-r15=23 dBm, and p-NR-FR1= 23dBm) (only NR carrier verified)
•	UE with multi-antenna
· Figure of Metric for the UE radiated performance with TAS ON
· Update the table of the influenced factors with priority as below.
	Factor ID
	Potential Influence factors
	Priority

	Factor 1
	Downlink Rx signal
	High

	Factor 2
	Near-body/object sensor
	Low

	Factor 3
	USIM card setting
	Low

	Factor 4
	Base station signalling
	TBD

	Factor 5
	Particular optimization algorithms
	TBD

	Factor 6
	Efficacy of the TAS ON methodology (i.e. ability to rank devices based on lab test to be correlated to ranking based on field performance)
	NA


· Introducing a dwell or wait time between the change in DL direction and the power measurement to ensure the switching state stable in the measurement procedure will be considered.
· Test methodology for UE with Tx Diversity
· Further discuss the test method for TxD UEs with Method A and Method B as a start point.
· Method A: Make UE worked in the test mode which keep UE transmitting with one fixed antenna. Test TRP of one of UE antennas named as TRP1. And then keep UE transmitting with the other antenna, and test TRP of the other antenna named as TRP2. Take the sum of TRP1 and TRP2 to get the TRP for the UE with Tx Diversity.
· Method B: Make UE worked in Tx Diversity mode. Test TRP with both of the antennas transmitting together. It is the TRP for the UE with Tx Diversity.
· Phase difference changing in TxD is FFS.
· Test time reduction 
· The single point offset method can be further discussed.

•	Performance requirement  
· Volunteers collection for FR1 TRP TRS lab alignment
	Activities
	Volunteers in RAN4#101-bis-e meeting (keep update until 21st Feb 2022)

	TRP TRS lab alignment Campaign
	1. CAICT, contact: Xuan Yi, yixuan@caict.ac.cn
2. Sporton, Contact: Alex Ho (Alexander@sporton.com.tw), Will Ni (WillNi@sporton-usa.com)
3. Huawei, contact: Hai Zhou, hai.zhou1@huawei.com, Li Jinxing, lijinxing3@huawei.com
4. ELEMENT Materials Technology DC LLC (Previously dba PCTEST Engineering Laboratory LLC) Contact: Nik Bankov, (Nik.Bankov@element.com)
5. vivo, contact: Ruixin Wang, ruixin.wang@vivo.com
6. CMCC, contact: Yichen Zhao, zhaoyichen@cmdc.chinamobile.com

	Lab Alignment Device (LAD) provider
	


· Manufacturing tolerances  
· Selecting a variety of phones is considered during the measurement campaign 
· Continue to discuss Option 1 in WF R4-2120689 in the next meeting

RAN4 #102-e (Feb 2022, Electronic Meeting)
· General
· The email discussions have been summarized in [97] [98]
· WF on FR1 TRP TRS was approved [93]
· WF on FR1 TRP TRS antenna switching was approved [95]
· TP on environment Annex for TS38.161 was approved [82]
· TP to TS 38.161 on frequency bands was approved [83]
· TS 38.161 v0.2.0 for FR1 TRP TRS requirements was agreed [53]
· Rapporteur input to TR 38.834 was merged [55]
· Updated Working procedure for TRP TRS requirement development was approved [84]
· Workplan for alternative test methods was approved [85]
· Test lab and device information for lab alignment activity was agreed [86]
· TP to TR 38.834 on Phantom Definition was approved [60]
· TP to TR 38.834 on Environmental requirements was approved [87]
· Discussion and TP on performance metrics was approved [88]
· TP to TS 38.161 on Annex A: Test methodology was approved [89]
· TP to 38.161 on TRP aspects was approved [90]
· TR 38.834 v0.4.0 for FR1 TRP TRS test methods was agreed [75]
· TP to TR 38.834 on Ripple test procedure was approved [91]
· TP to TR 38.834 on TRP-TRS test procedure was approved [77]
· TP to TR 38.834 on Measurement distance was approved [92]
· TP to TR 38.834 on contents for Annex B was approved [79]
· TRP/TRS Lab Alignment Campaign Template was approved [94]

•	Updated Working procedure for TRP TRS requirement work
Updated Working procedure for Lab Alignment Campaign (whole part)
1. The purpose of Lab Alignment Campaign is to ensure there is no unexpected lab deviation and establish full trust and confidence on the results.
1. Test labs are invited to participate to the lab alignment and test campaign, the following conditions should be fulfilled:
1. Participating lab should be accredited under ISO 17025 (ISO 17025 accredited labs) and have any of 3GPP TS 37.544, CCSA YD/T 1484.6, and CTIA OTA Test Plan listed on its accreditation scope. 
1. Participating lab should have anechoic chamber(s) ready to support testing based on 3GPP TR 38.834.
1. Participating lab should have sufficient test resource to provide the on-time measurement results without delay.
1. Other test methodology besides the methodology captured in existing TR 38.834 is not precluded and can be considered as long as it can meet the endorsed timeline based on the input from companies. 
1. Test methodology:
2. Test plan: 3GPP TR 38.834;
1. Test cases for Lab Alignment Campaign:
3. Test bands: n41 and n78;
3. Number of test cases: maximum 3 devices per-band
3. Use scenario: Hand phantom only (Browsing mode), i.e., Hand Left and Hand Right
3. Hand Phantom: Corresponding phantom depends on UE size 
3. Operation mode: NR Standalone (SA)
1. Lab Alignment Device (LAD) selection criteria:
4. Smartphone DUT size: two sizes, both width >72mm and ≤92mm, and width ≥56mm and ≤72mm; 
4. DUT capability: support for all the Bands n41, n28, n78, and n79 those listed in the WID is preferred, but devices supporting only a subset of the above bands can equally be used in the lab alignment campaign.
4. Intended for which market: no limitation
4. Tx Antenna switching: if the DUT support TAS, the LAD provider should also provide the software/method to lock the UE primary antenna, or the primary antenna has already been locked before submitting to test lab and kept unchanged during whole alignment campaign
4. Power Class: PC2 (n41 and n78) 
4. TxD is not allowed
4. For LAD selection: all application will be first come first served; 
4. For each device, all the supported bands information should be shared
1. Test results submitting:
5. Using the same worksheet template in R4-2207327 to submit the measurement results
5. The measurement results should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed)
5. Results shall not be shared between labs before submitting to RAN4 meetings or sharing in the RAN4 reflector. Comparison and lab alignment analysis should only be done in RAN4 meetings/discussions
1. Lab alignment criteria:
6. The pass/fail criteria are defined as the maximum deviation between the measurement result and the reference value
6. The reference value is derived based on the per-band per-PC averaging approach of lab alignment data pool from ≥ 3 labs submitted before 16th May 2022, whether apparent outliers will be considered in averaging process, or not, is FFS
6. Pass/fail limit for lab alignment should be defined as [0.5*MU~1*MU], MU value will use RAN5 MU outcome of NR FR1 UE TRP/TRS system directly
1. Test lab procedures:
0. LAD delivery scheme 
0. Decide LAD delivery scheme after all the test lab and LAD information being confirmed (after this meeting).
0. The available LADs can be split among labs to multiplex the testing effort
0. LAD measurement time in each test lab: finalize LAD measurement within 5 workdays, and deliver to next lab ASAP with LAD delivery In/Out information shared in reflector.
0. Encourage test labs to share resulting combined MU based on their own systems

 Updated Working procedure for TRP TRS Performance Test Campaign (whole part)
1. The purpose of Test Campaign is to collect devices results for the permitted labs after lab-alignment activity for the definition of the FR1 TRP TRS requirements.
1. Test cases for TRP TRS Performance Test Campaign:
7. Test bands: focus on n41 and n78 (first stage); 
0. Measurements results submission for other bands listed as 1st priority in the WID are also allowed, if companies have interests;
7. Use scenario: Hand phantom only (Browsing mode), i.e., Hand Left and Hand Right
7. Hand Phantom: Corresponding phantom depends on UE size
7. Operation mode: NR Standalone (SA) (first stage)
3. NSA mode is not considered in Rel-17
1. Commercial Device (Smartphone) selection criteria for TRP TRS Performance Test Campaign:
8. DUT size: Size 1(width >72mm and ≤92mm)  
8. DUT capability: support for all the Bands n41, n28, n78, and n79 those listed in the WID is preferred, but devices supporting only a subset of the above bands can equally be used in the measurement campaign for such supported bands
8. The following selection criteria can also be considered:
0. Year of production: [2020-2022]
0. Brand variety
0. Price range (to capture different price segment, including High/Mid/Low-end products)
0. Popularity
0. Number of bands supported
8. Intended for which market: no limitation
8. Power Class: Both PC2 and PC3 with 1Tx; 
4. PC2 as first priority
8. TxD is not allowed
1. Test results submitting:
9. For each device under test, all the supported bands information should be shared. 
9. Using the same worksheet template to submit the measurement results (the TRP/TRS Performance Test Campaign Template will be shared later)
9. The measurement results should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed)
9. The allowed maximum number of submitted devices from each lab is 15
9. Only the results from aligned labs will be considered for defining requirements
9. The progress in each lab are encouraged to share on the RAN4 reflector (for example - how many devices have been measured and on which bands).
1. Specify TRP TRS requirements:
10. Minimum number of devices for defining requirements for each band, each device size, each power class (requirement will not be specified if measurement results is less than): 50 
10. Performance part of the work will proceed in a contribution-driven manner. Start with one type of device width requirement which is most efficient to collect enough results in Rel-17.
10. Method of limits derivation: per-band Data driven approach
10. The value at [TBD] percentile of the CDF curve could be selected as the starting point for minimum requirement discussion
3. FFS additional relaxation on top of this value
1. Test lab procedures
11. Tx Antenna switching: test lab should make sure the testing follows the TAS OFF procedure, i.e., lock the UE antenna to primary antenna yielding best TRP. Assistants from OEM may be needed. 
11. For UE support PC2 at one band, PC3 should not be tested.

•	Workplan for alternative test methods
1. RAN4 #102-e (2022 Feb)
1. Discuss whether RAN4 will work on alternative test methods and make conclusion

RAN-Plenary #95-e (2022 Mar)
· Further check RAN decision on the core part completion

1. RAN4 #103-e (2022 May)
1. Discuss the test procedure, system verification, potential update due to FR1 frequency range and bandwidth for alternative test methods
1. RAN5 can start the MU work for alternative methods

1. RAN4 #104-e (2022 Aug)
1. Finalize the full package of alternative test methods
1. RAN5 conclude MU assessment and outcome should be included as part of full package of alternative test methods
1. Discuss and conclude the harmonized outcome and applicability of alternative test methods

•	Test lab and device information  
	Activities
	Volunteers

	TRP TRS lab alignment Campaign
	1. CAICT, contact: Xuan Yi, yixuan@caict.ac.cn (test lab City: Beijing, China)
2. Sporton, Contact: Alex Ho (Alexander@sporton.com.tw), Will Ni (WillNi@sporton-usa.com) (test lab City: Milpitas, CA)
3. Huawei, contact: Hai Zhou, hai.zhou1@huawei.com, Li Jinxing, lijinxing3@huawei.com (test lab City: Shanghai, China)
4.ELEMENT Materials Technology DC LLC (Previously dba PCTEST Engineering Laboratory LLC), Contact: Nik Bankov, (Nik.Bankov@element.com) (test lab City: San Jose, CA)
5. vivo, contact: Ruixin Wang, ruixin.wang@vivo.com (test lab City: Dongguan, Guangdong Province, China)
6.CMCC, contact: Yichen Zhao, zhaoyichen@cmdc.chinamobile.com (test lab City: Beijing, China)
7. SRTC, Contact: Gong Jian, gongjian1@srtc.org.cn (test lab City: TBD)
8. OPPO, contact: Qifei Liu, liuqifei@oppo.com (test lab City: Dongguan, Guangdong Province, China)

	Lab Alignment Device (LAD) information
	1.vivo, contact: Ruixin Wang, ruixin.wang@vivo.com;
LAD information: 
· 2 devices, named as LAD1 and LAD2; 
· Power class: PC2; 
· Size 1 (Wide size >72mm); 
· Supporting bands: NR SA: n1/n3/n5/n8/n28/n41/n77/n78; 
· TAS OFF with primary antenna locked.

	
	



•	Test methodology  
· General for TRP TRS WI working scope
· RAN4 conclude the basic principle of reducing TRP TRS testing time with the exception that further discussions on other TRP TRS testing time reduction methods are allowed.
· RAN4 can further discuss the test methods for UE supporting TxD till the end of WI, unfinished part, if any, do not impact the completion of Rel-17 TRP TRS WI.
· RAN4 can further discuss “TAS ON” test method till the end of WI, unfinished part, if any, do not impact the completion of Rel-17 TRP TRS WI. No requirement work for TAS ON.
· RAN4 agree to discuss alternative test methods, e.g. RC-based test method, in Rel-17, with the understanding that core part completion is not impacted. RAN decision is needed for guidance on working scope for alternative test methods, TxD test method, and TAS-ON test method items. 
· If RAN4 agree to develop alternative test method, both RAN4 and RAN5 should define a clear workplan to ensure the completion of test methods before the end of TRP TRS WI, i.e., Aug. meeting 2022, and guarantee that a full package of test method should be defined and the smooth progress of the TRP TRS performance requirement related work is not impacted.
· Test methodology
· For FR1 TRP TRS, test cases shall be performed with the DUT operated in stand-alone battery powered mode. It is preferable if the UE is fully charged in the beginning of the Test.
· Use DC_1A_n78A and DC_1A_n79A for n78 and n79 measurement
	EN-DC
configuration
	E-UTRA configurations
	NR configurations

	DC_3A_n28A
	Note1
	Note2

	DC_2A_n41A
	Note1
	Note2

	DC_1A_n78A
	Note1
	Note2

	DC_1A_n79A

	Note1
	Note2

	Note 1: As per TR 37.902 [10], Section 6.4 (Measurement frequencies).


· Decision tree for UE not support example band in the table
· RAN4 will further the decision procedure with below candidate options: 
· Option 1-a: If none of the band combination in the example band combination list supported by UE, then UE declaration approach used.
· Option 2-b: select the EN-DC combination with the largest frequency interval between the NR band to be tested and the LTE band from the UE supported EN-DC combination list. If no band combination can be found without MSD, then no testing for this NR carrier under EN-DC mode is needed.  
· Measurement frequencies mapping for EN-DC combinations
· For one EN-DC combination, the measurement parameters for NR Low Mid High channels, the LTE frequency should be:
· Option 1: correspond to E-UTRA Low Mid High channels respectively
· Test methodologies applicability for TRP TRS requirements
· Anechoic chamber based methodology is the single methodology for lab alignment and TRP TRS requirements activity by now. It can be selected as the reference, if alternative test methodologies are going to be fully defined in RAN4, and harmonized results should be confirmed. RAN4 will further discuss the harmonization framework for alternative test methods.
· Applicability of alternative test methodologies after the full-package of the corresponding test method is finalized and the harmonization is confirmed, can be further defined.
· Contacts list of OEMs support test lab TAS-OFF control
· The performance test campaign framework can add a list of contacts for OEMs. This is for the labs to directly obtain OEM assistance for device settings (TAS off). This list will not force the OEMs to provide the assistance to test labs for the UEs those are not shared to test labs by themselves.
· Other aspects related to requirement definition
· If minimum number of DUT is 50 for each band, each power class, then the Manufacturing tolerances should not be considered in RAN4.  
· Multi-band impacts of antenna performance can be considered when specify TRP TRS requirements
· For TAS OFF verification procedure
· Include a verification procedure during lab alignment and performance test phase that enables the labs to baseline and verify the TAS off setting prior to testing the planned scope. 
· The general verification procedure is as following:
· TAS OFF verification/sanity procedure: 
· Perform OTA TRP measurement baseline test with top of device pointing towards +Z and display oriented at phi (azimuth) 0 degree following the traditional alignment method;
· Benchmark with similar TRP measurement OTA test with top of device pointing towards -Z and display oriented at phi (azimuth) 0 degree. The point equivalently spaced from the bottom of the device as the original reference point is spaced from the top of the device will be positioned at the center of the quiet zone. 
· Expectation: The magnitude of the TRP measurement being equal; Similar 2D and/or 3D radiation pattern is expected (with 180 degrees rotation). This provides non-intrusive confirmation that the device indeed is tested with TAS OFF.
· An additional alignment option to perform the above verification procedure is to orient the display in vertical alignment (along z-axis) flip the DUT upside down (vary theta) and perform the comparison of radiation pattern as described above.
· The applicability of this verification procedure is FFS. The criteria of confirming TAS-OFF based on above verification procedure is FFS.
•	UE with multi-antenna
· Test methodology for TAS ON
· Verification procedure for TAS ON valid or not is not needed.
· Test methodology for TxD
· RAN4 can further discuss the feasibility of the following approaches: 
· Method A
· Option A1: To measure TRP per antenna under test mode separately and sum them up.
· Option A2: To measure TRP per branch via sending TPMI 0 and TMPI 1 separately and sum them up. 
· Method B: Make UE worked in Tx Diversity mode. Test TRP with both of the antennas transmitting together. It is the TRP for the UE with Tx Diversity.
· Other methods are not precluded
· The detailed UE configuration is FFS
· RAN4 should further discuss the dependency of TxD and ULFPTx
· Consideration on test mode for test methodology for TxD UEs
· Leave the test mode as one back-up solution at current stage, and consider it only if it is the single solution for TxD TRP testing.
· Test methodology for multi antenna receivers
· If a device implements more receive antennas than the minimum required by 3GPP, TRS should be measured under device default setting.
· Test time reduction
· RAN4 further study the antenna tuning impacts on the radiation pattern of NR carrier under EN-DC.
· Companies are encouraged to share measurement results of antenna pattern under SA and EN-DC mode for comparison.
· Further assess the need for single-point offset testing.

2.4.2	Remaining Open issues
· Core part WI (none)
· Performance part WI
· Lab alignment activity
· Reference value for lab alignment
· Pass/fail limit of lab alignment
· Lab alignment conclusion
· Performance requirement activity
· UE measurement results collection
· Performance requirements for SA
· Performance requirements for EN-DC
2.5	RAN5
2.5.1	Agreements
RAN5 #94-e (Feb 2022, Electronic Meeting)
•	TP to TR 38.834 for Annex B MU tables was approved [101].
•	TP to TR 38.834 on MU General section and descriptions was approved [102].
2.4.2	Remaining Open issues
· None
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
N/A
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