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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 #106bis-e  
· General
· TR 38.870 v0.3.0 was approved [10]
· Topic summary for FR1 TRP TRS WI in [36]
· WF on FR1 TRP TRS enhancement was approved in [30]
· Updated working procedure for Rel-18 TRP TRS requirements was approved in [33]

Issue 1-1-1: Test parameters for 3GPP NR TRP/TRS OTA testing
Agreements: 
· Keep current test parameters in the TR and TS. 

Issue 1-1-3: How to handle the request from GSMA as in LS R4-2304023
Agreements: 
· RAN4 further discuss how to address GSMA request.

Issue 1-3: CA scope
Agreements: 
· Further check CA test method progress until RAN4#107 meeting. CA down-scoping would be RAN decision.

Issue 2-1: Over-The-Air TRP and TRS definition
Agreements: 
· RAN4 should conclude this issue no later than RAN4#108.

Issue 2-2-1: TPMI-index configuration for singe-layer UL-MIMO TRP OTA test 
Proposals:
· Option 1: Surface integral of measured EIRP, given fixed TPMI = 2 (NOTE: this metric is TRP-like if normalized by the radiated power of an ideal isotropic radiator) 
· Option 2: Surface integral of measured EIRP, given TPMI is swept over all applicable TPMI according to the UE capability, and EIRP is selected as the maximum.
· Option 3: Surface integral of measured EIRP for each TPMI swept over all applicable TPMI according to the UE capability to obtain TRP-like metric for each TPMI and then average the TRP-like metrics. 
· Option 3a: Define TRP for one-layer UL MIMO with TPMI 2-5 as the average of two TRP values with TPMI 2 and 3, or 4 and 5. 
· Option 4: Spherical coverage CDF of measured EIRP, given TPMI is swept over all applicable TPMI according to the UE capability, and EIRP is selected as the maximum. 

Agreements:
· Down-selection of above option is needed. FFS how to down select
· Encourage proponent companies to clarify the performance metric definition for the corresponding option next meeting. 

Issue 2-2-3: Test method for TxD 
Agreements:
· TxD test procedure is FFS.

Issue 2-2-4: Phase variation study for TxD 
Agreements:
· RAN4 to study the impact of phase difference variation for TxD TRP based on measurement data and/or simulation analysis assuming 2Tx transmit simultaneously.  

Issue 3-1-1: spatial uniformity and verification for RC
Agreements:
· Endorse the procedure in Annex 1 of R4-2305906, also listed in the annex part of this WF. Formal TP is needed next meeting. Further supplementary details might be needed.

Issue 3-1-2: Minimum Coherence bandwidth of RC 
Agreements:
· Coherence bandwidth (CBW) of a Reverberation Chamber (RC) shall be large enough with respect to subcarrier spacing (SCS), the minimum CBW of RC should be at least [5] times of Sub-Carrier Spacing. Further study an assessment of the influence of the frequency response into the wider channel bandwidths in RAN4. 

Issue 3-1-3: Test procedure to verify Coherence bandwidth of RC
Proposal:
· Endorse the procedure in Annex 2 of R4-2305906, also listed in the annex part of this WF. Formal TP is needed next meeting. Further supplementary details might be needed.


Issue 3-2-1: General for Harmonization of RC vs AC 
Agreements: 
· The RC harmonization activity should be started after the completion of the test method (including finalization of preliminary MU assessment). 
· The collection of volunteered test labs for RC harmonization activity can be started in RAN4#106-bis meeting

Issue 3-2-2: Harmonization framework  
Agreements: 
· Approve the following high-level aspects for RC harmonization activity. 
· At least 3 RC labs are needed to ensure the statistical analysis of harmonization outcome
· Adopt the same test cases of Rel-17 and/or Rel-18 AC lab alignment activity, i.e. same bands, browsing mode and/or talk mode 
· The measurement results will be analyzed to show RC lab alignment outcome and RC vs AC harmonization conclusion
· FFS whether same pass/fail limits for RC lab alignment and RC vs AC harmonization
Issue 4-1: TP for measurement grids
Agreement: 
· The TP R4-2305785 is approved 
· It’s not precluded to consider additional options with update into TR pending further decision in future RAN4 meetings. 
· Including editor note into TR, additional option is FFS 
Issue 5-1-1: Disclosed UE information (and thresholds) for Rel-18 TRP TRS requirement work
Agreements:
· For UE information disclosure activity, encourage companies to share views next meeting on which UE information are Key aspects to ensure a representative data pool, and corresponding technical reasons. 
· For thresholds of each UE information, encourage companies to share the analysis of current market status of NR smartphones, and technical reasons on each threshold. 
· RAN4 should discuss and decide UE information disclosure is mandatory or optional to volunteered test labs.  

Issue 5-1-2: neutral observer for collecting UE information for Rel-18
Agreements:
· RAN4 should continue to use the same neutral observer for the collection of additional device pool information for the Rel-18 OTA data as it had already been agreed to do for the Rel-17 OTA data. Neutral observer can forward them to the RAN4 group after anonymizing the sensitive data.

Issue 5-2-5: Updated framework for Rel-18 TRP TRS requirements
Agreements:
· RAN4 should reach a decision on the exact scope of the performance phase of the Rel-18 TRP/TRS activities in order to allow lab alignment and measurement campaigns to proceed without delay.
· Prioritize SA mode measurement for performance requirements development. RAN4 should also figure out how to define EN-DC requirements based on SA results.
· Consider requirements for 1Tx configuration as phase 1 and 2Tx configuration as phase 2 for developing R18 requirement. Whether same requirement for 1Tx and 2Tx at same band is FFS.
· Further down-selection on band list is needed.

Issue 5-3-1: PC3 TRP requirements (if the band support PC2)
Agreements:
· After specifying the PC2 requirements based on measurement campaign, RAN4 can consider to specify the PC3 requirement for that band, based on the 3dB offset, i.e. TRP(PC3) = TRP(PC2) – [3] dB. Encourage measurement results to further confirm this 3dB PC2~PC3 gap. Other value is not precluded.
· The above PC3 requirement is applicable for UE only support PC3 at that band. 

Endorsed RC verification procedure for spatial uniformity
The test steps for spatial uniformity are as follows.
(a) Select either a cylindrical or cubic working volume, with when there is a turn table inside or not, respectively. As shown in Figure 1 by red dots, either the 4 corner points of the imaginary rectangle that would generate the cylindrical working volume or the 8 corner points will be used as locations for measurement. The cylindrical volume would become a toroid generated with a rectangular cross section when Rmin is not equal to zero due to proximity effects as described in [4]. The static working volume on a turn table would be cubic or similar shape occupying part of the turn table area. The role of the turn table is to provide source stirring in order to generate additional independent samples. It is for this reason, the sample points for spatial uniformity are chosen in the cross section, namely along radius and height, rather than along its direction of rotation. This amounts to either 4 or 8 total number of measurement points.
(b) [bookmark: _Hlk133261217]Measure transmission coefficient  at three orthogonal antenna positions in a complete mode stirring sequence.
(a) Calculate the power  for all 12 or 24 positions. In this way, is the reference power transfer function for position  of the calibration antenna.
(c) Calculate the average of power transfer function  over the calibration positions i.e., or  using the following relation:

(d) Calculate the standard deviation of the power transfer function over T different calibration antenna positions by

(e) Calculate  in dB by 

(f) Repeat steps (a) to (e) for at least [25] frequency points evenly across the NR FR1 bands. 
(g) Steps (a) to (e) can be repeated for various chamber loading configurations, e.g. using absorbers or similar materials, to meet specific coherence bandwidth requirements
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(a)                                                                                     (b)
Figure 1: Illustration of a working volume with (a) for cylindrical and (b) for cubic volumes. 
According to the significance tests carried out in [6], the uncertainty due to lack of spatial uniformity is significant. In this case, equation 12 in [6] applies and gives rise to uncertainty as

The extended uncertainty covers 95%-ile and is given below
U95 = K95 *U
Where K95 is the two sided 95th percentile of the Student’s t-distribution with T degrees of freedom and equals to 2.179 with T=12 or 2.064 with T=24.

Endorsed RC verification procedure for coherence bandwidth
The test steps for coherence bandwidth are as follows.
CBW or Coherence Bandwidth is a metric to determine the correlation in frequency within a given working volume of a reverberation chamber (RC) as specified in step (a) of Appendix 1 and defined in [3] as
         (1)
Where 
S21 (fj, n) corresponds to the measured complex S21 at the frequency step fj with [P] frequency points measured within a given bandwidth (BW) such that f1 = fc – (BW/2) and fp = fc + (BW/2).
n is the mode stirring sample index with a total equal to [N].
 is the frequency offset index with a frequency resolution of (f1 - fp)/(P - 1). 
The test points could be the same as in step (a) of Appendix 1. Namely, T=12 for chambers with a turn table or T=24 for chambers without a turn table. 
Test steps are as follows.
(a) Select the center frequency fc and BW. A typical measurement frequency range of min{100MHz, channel bandwidth} for correlation would be used as a default. 
(b) Determine the number of measurement points P.
(c) Determine the total number of stirring sequence N.
(d) Perform measurement and process the data using equation (1)
(e) Average the auto-correlation R(i, n) over a complete stirring sequence (i.e. index n) for each frequency point index i.
(f) Identify the coherence bandwidth corresponding to a value of [0.5] in auto-correlation R(i, n)
(g) Steps (a) to (f) can be repeated for various chamber loading configurations, e.g. using absorbers or similar materials, to meet specific coherence bandwidth requirements.


RAN4 #107  
· General
· TR 38.870 v0.4.0 was approved [5]
· Topic summary for FR1 TRP TRS in [33]
· WF on FR1 TRP TRS was approved in [32]
· Reply LS to GSMA TSGAP on NR Bandwidth for OTA TRS testing was agreed in [29]
· Ad-hoc minutes for R18 TRP_TRS WI in [28]

Issue 1-1-1: How to address GSMA request on NR channel bandwidth for test and requirements 
Agreements: 
· FSS whether RAN4 will add an additional set of test parameters for NR bands in the Annex part of TR 38.870 for information.
· In the reply LS, just mention how to scale the TRS requirements. And asking for more information about the background from GSMA is needed.  
· How to scale the requirements should follow the following rules: 
· Based on RB equation in Table 7.3.2-1b in TS 38.101-1 for REFSENS.
· RAN4 may also consider other aspects impact the scaling factor, e.g. UE spectrum flatness.

Issue 1-2-1: For non-coherent UE support fullpowerMode1 TPMI index 2
Agreements:
· FFS, RAN4 targets to finalize the TPMI index selection for non-coherent UE in August RAN4 meeting.

Issue 1-2-2: For fully Coherent UE support multiple TPMI index 2~5  
· Proposals
· Option 1: multi-TPMI based test method 
· Option 1a: measure TRP under each TPMI, and then average TRPs as final performance metric. FFS TPMI index: TPMI 2~5 or 2&3 or 4&5;
· FFS the naming of the performance metric, e.g. keep current  or new term as combined-TRP 
· Option 1b: measure TRP under each TPMI with index 2~5, no further processing. How to define requirement is FFS. FFS TPMI index: TPMI 2~5 or 2&3 or 4&5;
· Option 1c: measure and record best EIRP at each test point (swept over all applicable TPMIs at each measurement grid), and then integrate all the measured best EIRPs into a TRP-like performance metric. TPMI index 2~5;
· FFS the naming of the performance metric, e.g. keep current  or new term as FR1 averaged spherical coverage;
· Option 2: single-TPMI based test method
· Option 2a: measure TRP under TPMI index 2, as the final performance metric;
· Option 2b: measure TRP under one of TPMI index within 3~5, as the final performance metric; 
Agreement: 
· RAN4 target to finalize this issue on TPMI index selection for single layer UL-MIMO in August RAN4 meeting
· Encourage companies to bring more analysis on test time and performance impact with above list candidate options. 

Issue 1-3-1: TxD test procedure for 2Tx simultaneously (2Tx-based TxD) 
Agreement: 
· RAN4 target to introduce test methods which can take UE implementation agonistic 
· Encourage companies bring more analysis on the impact with different UE implementation under different test methods. 
· Test time impact also need to be considered 

Issue 1-3-2: TxD phase shift issue for 2Tx-based TxD
· Proposals
· Option 1: A new 2Tx test mode can resolve/stabilize potential 2Tx-based TxD phase variation. 
· Option 2: A new 2Tx test mode can not resolve/stabilize the phase variation, given this could be physical basis of some TxD implementation approaches. Similar to RxD, no test mode is needed currently.
· Option 3: others
· Agreements:
· RAN4 to further discussion the above options

Issue 1-3-3: If 2Tx-based TxD power variation is not resolved fundamentally, how to consider this impact
· Proposals
· Option 1: A MU element and additional TT for 2Tx-based TxD test case. 
· Option 2: No new MU element is needed, similar to RxD test case.
· Option 3: new test procedure to ensure a more statistical TxD measurement, e.g. define a min. EIRP averaging time.
· Agreements:
· RAN4 further discuss above options. Other approach is not precluded

Issue 1-3-4: TxD test procedure for 1Tx-based TxD measurement 
· Proposals
· Option 1: Keep 1Tx-based TxD measurement as low priority.
· FFS whether to introduce 1Tx test mode (e.g. enable only Tx1, test Tx1 TRP, enable only Tx2, test Tx2 TRP, then combine into one metric) 
· FFS the naming of the performance metric, e.g. keep current  or new term as sum-TRP;
Agreements:
· Keep 1Tx-based TxD measurement as low priority.

Issue 2-1-2: Coherence bandwidth of RC 
Agreements: 
· Based on the measurements, RAN4 confirm that at least 2MHz coherence bandwidth of RC system is sufficient for NR FR1 measurement.

Issue 2-2-1: RC harmonization and alignment scope 
Agreements:
· RC harmonization test scope should consider both Rel-17 and Rel-18, i.e. at least browsing mode and talk mode at band n28 and n78.

Issue 2-2-2: Rel-18 RC harmonization test labs  
Agreements:
· Collect and confirm the following volunteered test labs for Rel-18 RC harmonization activity:
	Rel-18 Reverberation Chamber (RC) harmonization activity 

	Volunteer lab
	City
	Contact

	vivo
	Dongguan, Guangdong
	Ruixin. Wang, ruixin.wang@vivo.com

	SRTC
	Beijing
	Gong Jian, gongjian1@srtc.org.cn

	Huawei
	Shanghai
	Jinxing Li, lijinxing3@huawei.com,
Hai Zhou, hai.zhou1@huawei.com

	EMITE
	Fuente Álamo de Murcia, Murcia
	Miguel Á. García-Fernández
miguel.garcia@emite-ingenieria.es

	Samsung
	Suwon, KR
	Bozhi Li, bozhi.li@samsung.com
Jeongheum Lee, jh0413.lee @samsung.com

	OPPO
	Dongguan, Guangdong
	Qifei Liu, liuqifei@oppo.com

	CAICT 
	Beijing 
	Siting Zhu, zhusiting@caict.ac.cn 

	Note: the volunteered test lab for harmonization activity just needs to provide RC measurement results.



Issue 2-2-3: RC harmonization timeline and framework 
Agreements: 
· Take the working procedure and timeline in Annex 1 for RC harmonization activity as a baseline. Further update is not precluded.

Issue 3-1-1: measurement Grid update for TR 38.870
Agreement:
· The update of measurement grids in TP R4-2308824 to TR 38.870 has been approved.

Issue 3-2-1: Fast TRS method 
Agreement:
· RAN4 further discuss the RSRPB-based fast TRS test method.

Issue 4-1-1: Test lab information collection and confirmation
Agreements:
· Collect and confirm the following volunteered test labs for Rel-18 Anechoic Chamber (AC) lab alignment activity for head and hand scenario (talk mode). 
	Rel-18 Anechoic Chamber (AC) lab alignment activity (talk mode)

	Volunteer lab
	City
	Contact

	vivo
	Dongguan, Guangdong
	Ruixin, Wang, ruixin.wang@vivo.com

	CAICT
	Beijing
	Siting Zhu, zhusiting@caict.ac.cn  
Xuan Yi, yixuan@caict.ac.cn

	Huawei
	Shanghai
	Li Jinxing, lijinxing3@huawei.com, 
Hai Zhou, hai.zhou1@huawei.com

	Sporton USA
	Milpitas, CA
	Will Ni (WillNi@sporton-usa.com)
Alex Ho (Alexander@sporton.com.tw)

	OPPO
	Dongguan, Guangdong
	Qifei Liu, liuqifei@oppo.com

	SGS Wireless
	Shenzhen
	Panta Sun (Panta.Sun@sgs.com)
Kenny Lai (Kenny.Lai@sgs.com)

	Element Materials Technology
	San Jose, CA
	Edward Ortiz edward.ortiz@element.com
Soohee Kwon soohee.kwon@element.com

	SRTC
	Beijing
	Gong Jian, gongjian1@srtc.org.cn

	
	
	



Issue 4-1-2: Timeline and workplan for Rel-18 AC lab alignment activity 
Agreement:
· RAN4 should provide a schedule for AC lab alignment, RC lab alignment, RC and AC harmonization and performance test campaigns based on the current progress of Rel-18 TRP TRS WI.
· After RAN4#107 meeting, WI rapporteur will with work with all the volunteer test labs to figure out a practical timeline to organize the activities, which would be shared in RAN4 reflector.  

Issue 4-1-3: How to manage outcome of lab alignment activity 
Agreements:
· Rel-17 and Rel-18 anechoic chamber lab alignment outcome should be recorded in the TR with a dedicated Annex part, for information.

Issue 4-2-1: Band prioritization to gather group efforts 
Agreement: 
· The Rel-18 TRP/TRS work item shall aim to complete full coverage of band n1, n28, n41, and n78 requirements, including performance objectives which were not concluded in Rel-17.
· RAN4 should target to finalize Rel-18 TRP/TRS activities for lab alignment and measurement campaigns to proceed without delay.

Issue 4-3-1: Framework for Rel-18 TRP TRS requirement work
Agreements:
· RAN4 further discuss how to disclosed UE information (and thresholds) for Rel-18 TRP TRS requirement work
· Encourage operator test labs to join Rel-18 AC lab alignment activity and performance measurement campaign

Rel-18 RC harmonization activity guideline (baseline for further refinement)
1. The purpose of RC harmonization activity is to ensure there is no unexpected lab deviation among different RC systems, and the RC harmonization results will be compared with reference AC results to demonstrate the gap between different methodologies.
2. RC Test labs are invited to participate to the lab alignment and test campaign, the following conditions should be fulfilled:
a. Participating lab should have Reverberation chamber(s) ready to support testing based on latest version of 3GPP TR 38.870.
b. Participating lab should have sufficient test resource to provide the on-time measurement results without delay.
3. Test methodology:
a. Test plan: 3GPP TR 38.870;
4. Test cases for RC harmonization Campaign:
a. Test bands: n28, n78; one low and one high band is sufficient
b. Number of test cases per band for each scenario: left and right at low/mid/high channel, total 6 test cases; 
c. Use scenario: Both Head and Hand phantom (Talk mode, BHHL and BHHR) and Hand phantom only (Browsing mode, HL and HR);
d. Hand Phantom: Wide Grip hand 
e. Operation mode: NR Standalone (SA)
f. Number of Tx chain: UE with 1Tx.
5. Harmonization Devices:
a. Reuse the same lab alignment devices (LAD1 and LAD2) from Rel-17 AC lab alignment activity 
6. Test results submitting:
a. Using the same worksheet template in [TBD] 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. Harmonization 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 harmonization data pool from ≥3 labs submitted before [TBD] as baseline.
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 X*MU (X is TBD) as baseline. MU value is the expanded MU for BHH (to be defined in RAN5).
e. How to treat late submission results and confirm the alignment: TBD
8. Test lab procedures:
0. LADs delivery scheme 
1. LAD delivery scheme will be decided after the confirmation of all the RC volunteer labs.
2. LAD delivery will also consider the parallel Rel-18 AC lab alignment activity to ensure efficiency
0. LAD measurement time in each test lab: finalize LAD measurement within [TBD] 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


2.4.2	Remaining Open issues
· Enhancement of the anechoic-chamber based test methodology 
· Specify reverb-chamber based test methodology to support SA and EN-DC TRP TRS testing
· Study and specify the testing time reduction methodology and MU for TRP and TRS testing
· MU assessment editing for TR 38.870
· RC harmonization activity
· AC lab alignment activity
· Framework for Rel-18 TRP TRS requirements
· Specify TRP TRS Requirements
2.5	RAN5
2.5.1	Agreements
RAN5 #99 
· AC MU Analysis for NR FR1 TRP-TRS (Rel.17) was agreed in [1].
· RAN4 progress update and MU impact analysis for Enhanced NR FR1 TRP-TRS test methods (Rel-18) was approved in [2]
· Text proposal for TR 38.870 Annex B on MU for BHH was approved in [3]
· Test Time Reduction using Coarser TRP/TRS Measurement Grids for above and below 3 GHz was agreed in [5]
· RC MU Analysis for NR FR1 TRP-TRS Enhancement was agreed in [7]

2.4.2	Remaining Open issues
· MU assessment for Rel-18 FR1 TRP TRS enhancement
· AC and RC 

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
N/A
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