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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 #103-e (May 2022, Electronic Meeting)
· General
· The email discussions have been summarized in [39] [40]
· WF on FR1 TRP TRS was approved [41]
· WF on FR1 TRP TRS antenna switching was approved [43]
· TP to 38.161 on EN-DC and PC2 test case applicability rule was approved [44]
· TP to 38.161 on TRP aspects was approved [45]
· Further updated Working procedure for TRP TRS requirement development was agreed [46]
· TP to TS 38.161 on test method was merged [47]
· 3GPP TRP/TRS Performance Test Campaign Template was approved [48]
· TP to TS 38.161 on Phantoms was approved [49]
· CR to TR38.834 on TAS OFF verification procedure was agreed [51]
· TP to TS 38.161 on primary mechanical mode was approved [14]
· 3GPP TS 38.161 v0.3.0 was approved [17]

•	Updated Working procedure for TRP TRS requirement work
Further 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.
2. Test labs are invited to participate to the lab alignment and test campaign, the following conditions should be fulfilled:
a. 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. 
b. Participating lab should have anechoic chamber(s) ready to support testing based on 3GPP TR 38.834.
c. Participating lab should have sufficient test resource to provide the on-time measurement results without delay.
d. 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. 
3. Test methodology:
a. Test plan: 3GPP TR 38.834;
4. Test cases for Lab Alignment Campaign:
a. Test bands: n41 and n78;
b. Number of test cases: maximum 3 devices per-band
c. Use scenario: Hand phantom only (Browsing mode), i.e., Hand Left and Hand Right
d. Hand Phantom: Corresponding phantom depends on UE size 
e. Operation mode: NR Standalone (SA)
5. Lab Alignment Device (LAD) selection criteria:
a. Smartphone DUT size: two sizes, both width >72mm and ≤92mm, and width ≥56mm and ≤72mm; 
b. 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.
c. Intended for which market: no limitation
d. 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
e. Power Class: PC2 (n41 and n78) 
f. TxD is not allowed
g. For LAD selection: all application will be first come first served; 
h. For each device, all the supported bands information should be shared
6. Test results submitting:
a. Using the same worksheet template in R4-2207327 to submit the measurement results
b. The measurement results should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed)
c. 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
7. Lab alignment criteria:
a. The pass/fail criteria are defined as the maximum deviation between the measurement result and the reference value
b. Confirm the reference value derived based on the per-band per-PC averaging approach (linear average with dBm) of lab alignment data pool from ≥3 labs submitted before 16th May 2022 as baseline.
1. If the unfinished volunteer labs submit LAD measurement results before RAN4#104 meeting and the results are not identified as apparent outliers, consider to update the reference values as the average of the LAD measurement results from all the labs.
2. RAN4 allows the unfinished volunteer labs to submit LAD measurement results after RAN4#103-e meeting, before RAN4#104-e meeting. 
3. Labs who submitted data to RAN4#103-e are confirmed as the aligned labs according to the currently agreed reference values and pass/fail limits.
c. Apparent outliers will not be considered in averaging process. The value deviates over 1.5*MU from all the other lab’s results should be identified as apparent outlier.
d. Pass/fail limit for lab alignment should be defined as ±0.75*MU (i.e. 1.34dB for TRP, and 1.65dB for TRS) as baseline. MU value is the expanded MU in TR38.834, i.e. 1.78dB for TRP and 2.20dB for TRS.
1. The pass/fail limit and reference value shall be considered together if further update identified based on more data input
e. The summation form for TRP and TRS lab alignment should keep consistent during the calculation process of TRP TRS lab alignment from each company, i.e. sin weights approach or Clenshaw-Curtis quadrature integral approximation. Only traditional approach should be used during lab alignment activity to reduce unnecessary uncertainty.
f. How to treat late submission results and confirm the alignment:
1. The reference value and pass/fail limit should be defined in RAN4#103-e meeting. The late submission deadline for phase 2 is Tdoc submission deadline of RAN4#104-e meeting. 
2. An offline RAN4 conference call may be needed to review lab alignment data to tentatively confirm the pass or fail of late-submitted labs. Final endorsement will happen during RAN4#104e. 
3. Only measurement results from aligned labs in RAN4#104-e meeting are considered as TRP TRS Performance data pool to define final requirements. 
8. Test lab procedures:
0. LAD delivery scheme 
1. Decide LAD delivery scheme after all the test lab and LAD information being confirmed (after this meeting).
2. 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.
2. Test cases for TRP TRS Performance Test Campaign:
a. Test bands: focus on n41 and n78 (first stage); 
1. Measurements results submission for other bands listed as 1st priority in the WID are also allowed, if companies have interests;
b. Use scenario: Hand phantom only (Browsing mode), i.e., Hand Left and Hand Right
c. Hand Phantom: Corresponding phantom depends on UE size
d. Operation mode: NR Standalone (SA) (first stage)
1. NSA mode is not considered in Rel-17
3. Commercial Device (Smartphone) selection criteria for TRP TRS Performance Test Campaign:
a. DUT size: Size 1(width >72mm and ≤92mm)  
b. 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
c. The following selection criteria can also be considered:
1. Year of production: [2020-2022]
2. Brand variety
3. Price range (to capture different price segment, including High/Mid/Low-end products)
4. Popularity
5. Number of bands supported
d. Intended for which market: no limitation
e. Power Class: Both PC2 and PC3 with 1Tx; 
1. PC2 as first priority 
f. TxD is not allowed
4. Test results submitting:
a. For each device under test, all the supported bands information should be shared. 
b. Using the same worksheet template in R4-2210943 to submit the measurement results for 3GPP TRP TRS performance data pool.
c. The measurement results should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed)
d. The allowed maximum number of submitted devices from each lab is 15
e. Only the results from aligned labs will be considered for defining requirements
f. 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).
g. TRP and TIS Quantities based on Clenshaw-Curtis quadrature and traditional sin(theta) weighting are both allowed during Performance campaign test. This information should be provided from each test lab when submitting measurement results.
5. Specify TRP TRS requirements:
a. 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 
b. 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.
c. Method of limits derivation: per-band Data driven approach
d. The value at [TBD] percentile of the CDF curve could be selected as the starting point for minimum requirement discussion
1. FFS additional relaxation on top of this value
6. Test lab procedures
a. 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. 
b. Time-averaging algorithm (TAA): if supported by UE, test lab should make sure TAA should be disabled. Assistants from OEM or chipset vendor may be needed. TAA OFF can be based on UE declaration.
c. For UE support PC2 at one band, PC3 should not be tested.

•	Detailed agreements for TRP TRS requirement work
< Topic #1: General and Work plan >
< Sub-topic 1-2 UE Time-Averaged Algorithm >
Issue 1-2-1: How to treat UE which supports Time-Averaged Algorithm for TRP TRS OTA testing
Agreement: 
TRP and TRS OTA measurements shall be performed with the Time-Averaged Algorithm disabled, to ensure DUT can consistently operate at maximum power level for the corresponding usage mode under test. The manufacturer is required to provide a mechanism for the test lab to enable/disable the algorithm. Capture general statement into TS annex to ensure maximum power during the test including TAA disable as example. Further work on the revision of CR. 
Issue 1-2-2: Time-Averaged Algorithm for TRP TRS requirements activity
Agreements: 
Adding the following sub-bullet in framework for TRP TRS performance campaign as Test lab procedure:
· Time-averaging algorithm (TAA): if supported by UE, test lab should make sure TAA should be disabled. Assistants from OEM or chipset vendor may be needed. TAA OFF can be based on UE declaration.
The verification procedure and judgment criteria for TAA OFF is FFS and also FFS whether need to be specified in RAN4.
< Topic #2: TRP TRS test methodology >
Sub-topic 2-1 EN-DC band combination
Issue 2-1-2: How to treat UE not support example band
Agreements:
The EN-DC TRP/TRS test procedure shall include a procedure to allow the OEM to declare which configuration it shall use for the test (under the condition that the declared configuration matches the EN-DC band combination principle).
Decision tree should be defined to ensure that the declaration procedure is clear/ transparent to generate a sole configuration and avoid the different targeted EN-DC combinations for one NR band in different test labs.
Sub-topic 2-2 Test and requirement applicability
Agreements:
Fast SAR scan-based method can be considered as an alternative to verify TAS OFF on UE. This verification procedure is an optional action for test labs but not mandatary. The judgment criteria is FFS. 
RAN4 should further study the detailed test procedure for fast SAR-scan based method. 
Sub-topic 2-3 Alternative test method
Issue 2-3-1: General views on Alternative OTA test method
Agreements:
The adoption of an alternative OTA test method that correlate results with Anechoic Chambers, shall be evaluated through a lab alignment measurement campaign with tight harmonization limit to ensure acceptable results correlation with the Anechoic Chamber method.
Issue 2-3-2: Testability aspects for Reverb-chamber based test method
Agreements:
RAN4 further study at least the following aspects for RC based test method:
· the minimum number of samples to achieve the statistically isotropic environment of RC system for NR FR1 testing
· the minimum distance for device placement in the RC where the fields are indeed statistically uniform, for NR FR1 frequency bands
· a unique “loading” approach to broaden the coherence bandwidth of the chamber
· how to verify UE TAS OFF in a RC based test system.
· the impact induced by increased channel bandwidth (100MHz) on NR FR1 TRP TRS testing
· other aspects are not precluded
< Topic #3: TRP TRS Performance requirement >
Sub-topic 3-1 Lab alignment Outcome
Agreement:
3GPP TRP TRS lab alignment (Phase 1) among the above 5 labs (CAICT, CMCC, vivo, SRTC, OPPO) for anechoic chamber method is confirmed. Further alignment of other volunteered labs (Phase 2) will be concluded in RAN4#104-e meeting.
Sub-topic 3-2 Performance requirement framework
Issue 3-2-1: Power class to define TRP TRS requirements
Agreement:
Stick to previous agreement, focus on PC2 as 1st priority, PC3 is also considered.
Issue 3-2-2: Percentile of the CDF curve for final requirement
Agreements:
RAN4 should further discuss and decide the percentile of CDF to derive final TRP TRS requirements. Following options can be considered:
· Option 1: 95% pass rate
· Option 2: 80% pass rate
· Option 3: others
Issue 3-2-3: Summation form for TRP TRS during Performance campaign test 
Agreement:
TRP and TIS Quantities based on Clenshaw-Curtis quadrature and traditional sin(theta) weighting are both allowed during Performance campaign test. This information should be provided from each test lab when submitting measurement results in the agreed template (R4-2210943).
< Topic #4: UE with multi-antenna >
Sub-topic 4-1 Test methodology for TxD
Issue 4-1-1: Test method for FR1 UL MIMO
Agreement: 
· Further discuss whether One-layer UL MIMO should be included into the scope of FR1 TRP TRS WI or not, and conclude the topic in RAN4 #104-e meeting.
Issue 4-1-2: Discussion on Test Method A, test mode v.s. TPMI
Agreement: 
· Focus on Method B to develop TxD TRP test method, and come back to test mode discussion only if it is the single solution for TxD TRP testing.
Issue 4-1-3/4: Views and Proposals on Test Method B
Agreement: 
· Further discuss the solution which can stably trigger TxD on UE.
· Study the feasibility of UE configured with one antenna port for the TRP testing.
Issue 4-1-5: Test methodology for TxD with four transmit antennas
Agreement: 
· Focus on the case of 2 antenna transmitting simultaneously.
Issue 4-1-6: Other considerations on the test methodology
Way forward: 
· Encourage TE vender’s feedback on whether TxD mode can be maintained by equipment during testing.
Issue 4-1-7: Factor 1 for Tx antenna switch ON
Way forward: 
· Encourage interested companies to verify the sensibility of the proposed test solution.
Issue 4-1-8: Factor 2 for Tx antenna switch ON
Agreement: 
· The near body sensor working mechanism on transmit antenna switch can be verified using hand phantom or hand & head phantom during the TRP measurement. And these test scenarios can be combined with the test solution of Factor 1, i.e. downlink Rx signal.

2.4.2	Remaining Open issues
· Performance part WI
· Lab alignment activity
· Lab alignment conclusion for phase-2 unfinished labs
· Performance requirement activity
· UE measurement results collection
· Performance requirements for SA 
2.5	RAN5
2.5.1	Agreements
RAN5 #95-e (May 2022, Electronic Meeting)
•	NR FR1 TRP-TRS status update was discussed [52].
•	LS to RAN4 on TT work for NR FR1 TRP TS was approved [53].
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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