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Topic #1: General
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.

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

Topic #2: Anechoic Chamber (AC) test methodology
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.  

Topic #3: Reverberation Chamber (RC) test methodology
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
Topic #4: Testing time reduction solutions
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 
Topic #5: Requirements work
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. 

Reference 
[1] R4-2305998 Email discussion summary for [106bis-e][329] NR_FR1_TRP_TRS_enh, Moderator (vivo), RAN4#106bis-e


Annex 1, 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



(Rmin,0)
(Rmax,0)
(Rmin,Z)
(Rmax,Z)




(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.


Annex 2, 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.
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