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Topic #1: Anechoic Chamber (AC) test methodology
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300080
	Qualcomm Incorporated
	Proposal 1: RAN4 to select Mode-1 with TMPI index 2 as the baseline. The TMPI should be fixed during the testing.
Proposal 2: RAN4 to define test methods for TxD capable UE with two antennas transmission simultaneously. 
Proposal 3: The impact of phase difference variation on TRP in TxD testing should be analyzed based on the measurement data.

	R4-2300141
	Huawei Tech.(UK) Co.. Ltd
	Observation: phase values in TPMI 2-5 could result in different antenna efficiency, hence different TRP values.
Proposal 1: use transmit power variation measured at fixed points for a given duration to decide if two active transmission should be included in TRP measurement or not.
Proposal 2: define TRP for one-layer UL MIMO with TPMI 2-5 as the average of TRP values from TPMI 2, 3, 4 and 5.
Proposal 3: CA combination selection should avoid the ones with MSD and band separations across 3 GHz boundary.

	R4-2300349
	Apple
	Observation 1:	No 3dB power gain is observed in regions of constructive superpsition, as DMRS is only added power wise (observed max is approximately 2.3 dB.)
Observation 2:	Regions of destructive superposition do not exhibit complete nullification, as DMRS is not canceled.  Min power is at -6.69dB only for 5GHz and 6GHz the min is approximately -7dB.
Observation 3:	With best coherent TPMI selection, EIRP in all directions is equalized, with max EIRP achieving 2.5 dB gain relative to single Tx, and min EIRP achieving 1.3 dB gain.
Observation 4:	With best non-coherent TPMI selection, EIRP in some directions achieves 2.5 dB gain and does not drop below -3 dB in directions where one of the single Tx TPMI is selected.
Observation 5:	For devices capable of UL MIMO, a radiated output power test which uses a single fixed TPMI leads to an underestimation of the UE’s actual ability to deliver power in an arbitrary direction when using 2 Tx.
Observation 6:	EIRP measurement results taken on n41 and n78 devices confirmed the simulation results findings. There’s a substantial improvente in the TRP predicted value while adopting Dynamic TPMI index selection.
Observation 7:	A radiated UL MIMO requirement based on the assumption that the network can select the best TPMI at each EIRP test point is essentially a radiated verification of a digitally beamformed system.
 Proposal 1:	The radiated output power test for UL MIMO capable devices shall select the best TPMI at each EIRP test point.
Proposal 2:	  While Dynamic TPMI Index selection is not fully supported by CT vendors, such test methodology can be accomplished adopting the following this high level test procedure:
Step #1: Realize a full spherical scanning radiated power measurements in each antenna individually.
Step #2: Realize a full spherical scanning radiated power measurement while all related antennas are transmitting simultaneously.
Step #3: Adopting a dedicated script or macro, compile the EIRP results for these three complete spherical scanning measurements determining the highest EIRP for each theta/phi coordinate.
Step #4: Adopting the highest spherical coverage EIRP measurement results defined on Step #3, calculate the total spherical coverage radiated power, providing the results in dBm.
Proposal 3:	Communication Test vendors to define a method to implement Dynamic TPMI Index search for non-coherent UL MIMO measurements.
Proposal 4:	RAN4 should define a spherical coverage metric to quantify the radiated UL MIMO performance of UEs, assuming the best TPMI is selected at each EIRP test point, with further details on how to select the percentile and pass/fail values FFS.

	R4-2300996
	Samsung
	Proposal 1:	the previously agreed PC2 test applicability principle can be captured into TR but should be reiterated as following in TS: 
· For UE not supporting TxD capability, or, for UE supporting ULFPTx mode 0 or mode 2 mechanism 2 capability, then UE shall be verified under 1Tx case only. 
· For UE supporting TxD capability but not supporting ULFPTx mode 0 or mode 2 mechanism 2 capability, then UE shall be verified with test method for 2Tx under manufacture declaration.
Observation 1:	dynamic TPMI approach corresponds to a new radiation power concept than traditional TRP concept
Proposal 2:	Dynamic TPMI approach is not considered in Rel-18.
Proposal 3:	It is proposed to adopt single TPMI index approach and use TPMI index 2 as applicable
Observation 2:	When testing with fixed TPMI index, the phase difference variation is unintentional and its impact can be addressed with measurement uncertainty
Observation 3:	When testing with simultaneous 2Tx directly for TxD, the phase difference variation can be intentional and significantly changing the radiation pattern from direction to direction, and the final obtained ‘TRP’ is a different concept from traditional TRP concept.
Observation 4:	One method of overcoming the intentional and significant phase difference variation issue can be locking the phase difference during the simultaneously 2Tx test which is not only test time saving but also robust, reliable and repeatable.
Proposal 4:	It is proposed to lock the phase difference during the simultaneously 2Tx test for TxD to avoid intentional and significant phase difference variation issue

	R4-2301459
	OPPO
	Observation 1: The measurement grid for TRP test specified in Rel-17 i.e. 15 degree constant step size on Theta and Phi, has satisfied density of sampling points for TPMI based UL MIMO TRP test, and the introduced TRP measurement uncertainty is relatively small.
Observation 2: The deviation of TRP value caused by phase shift of the UE is minimal.
Proposal 1: It is proposed to configure TPMI index=2 for single-layer UL MIMO TRP test.

	R4-2301556
	vivo
	TP on RedCap OTA test parameters (not summarized)

	R4-2302754
	ROHDE & SCHWARZ
	Observation 1: TPMI-based approach for TRP testing implies an increase of n-times the total test time, being n the number of different TPMI indexes to check.
Observation 2: the option to test each Tx antenna independently present a number of side effects in testing time and MU.
Proposal 1: RAN4 to study the minimum average time per EIRP measurement on each grid point.

	R4-2300137 and
R4-2302539
	Huawei Tech.(UK) Co.. Ltd
	Proposal 1: replace 25°C in the text proposal by 18°C to 25°C.
Proposal 2: endorse the text proposal in the appendix.
Detailed Text proposals

	R4-2301555
	vivo
	Reserved for 3GPP TR 38.870 v0.2.0 (not summarized)

	R4-2301561
	vivo,CTIA Certification
	Draft Text proposal for Forearm phantom (reserved)

	R4-2300138
	Huawei Tech.(UK) Co.. Ltd
	MU content transferred from release 17 TR to release 18 TR with typo corrections. (not summarized)

	R4-2302498
	ROHDE & SCHWARZ
	Reserved TP for MU in Annex B in TR 38.870 (not summarized)



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Moderator: some TPs are not summarized
Sub-topic 1-1 2Tx test method
Session Chair: in the WF 
Proper TPMI-index for UL-MIMO TRP test 
Agreements:
· RAN4 can further study the TPMI index for single-layer UL MIMO TRP testing. 
· TPMI index selection and single TPMI index approaches can be considered
· Dynamic TPMI-index is not precluded.

Issue 1-1-1: Proper TPMI-index for UL-MIMO TRP test 
· Proposals
· Option 1: RAN4 to select single TPMI index approach, and adopt TPMI index 2 as the baseline. The TMPI should be fixed during the testing.  (Qualcomm, Samsung, OPPO)
· Option 2: Define TRP for one-layer UL MIMO with TPMI 2-5 as the average of TRP values from TPMI 2, 3, 4 and 5. (Huawei)
· new Option 3: dynamic TPMI 
· Recommended WF
Discussions:
Apple: related to 1-1-2. We share some results for UL-MIMO TRP. Option 1 is not OK. 
Huawei: Option 2 should be baseline. 
R&S: dynamic should be an option. 
Xiaomi: we support option 1. Additional MU should be added for Option 2. 
Samsung: support option 1. Different UE has different capability. Index 2 is common TPMI for all UEs. For Option 3, dynamic TPMI changes the TRP definition. It is similar to FR2 spherical coverage. We are not clear about this working scope.
EMITE: we support option 3.
Qualcomm: similar with Samsung. Need to understand better about Option 3.
Apple: in Option 3, it follows typical UL-MIMO configuration. It shows similar behaviour with real network condition. 
R&S: we could keep TRP as metric, reflect the best envelop of the EIRPs.
Xiaomi: similar to Tx switching, the envelop is changing under testing. the test method can be defined separately.
R&S: dynamic can be declared by UE vendors based on implementation. 
Apple: need to check with operators’ feedback for this topic in main session. 
Samsung: dynamic TPMI to define requirement is not in the scope. The concept should be defined first. Current dynamic TPMI is not a valid approach.
Huawei: there are three different cases should be considered.
Apple: agree with Huawei

Tentative Agreements: two approaches can be considered, i.e. fixed TPMI and dynamic TPMI approach. 
Ad-hoc Chair: it should be noted that all the UL-MIMO capabilities should be considered. 
Issue 1-1-2: Dynamic-TPMI based approach for UL-MIMO TRP test 
· Proposals
· Proposal 1: The radiated output power test for UL MIMO capable devices shall select the best TPMI at each EIRP test point. Different TPMI for EIRPs during TRP testing. (Apple)
· Proposal 2: Communication Test vendors to define a method to implement Dynamic TPMI Index search for non-coherent UL MIMO measurements. (Apple)
· Proposal 3: While Dynamic TPMI Index selection is not fully supported by CT vendors, such test methodology can be accomplished adopting the following this high level test procedure (Apple)
[bookmark: _Toc127435874][bookmark: _Toc127436646][bookmark: _Toc127439589]	Step #1: Realize a full spherical scanning radiated power measurements in each antenna individually.
[bookmark: _Toc127435875][bookmark: _Toc127436647][bookmark: _Toc127439590]	Step #2: Realize a full spherical scanning radiated power measurement while all related antennas are transmitting simultaneously.
[bookmark: _Toc127435876][bookmark: _Toc127436648][bookmark: _Toc127439591]		Step #3: Adopting a dedicated script or macro, compile the EIRP results for these three complete spherical scanning measurements determining the highest EIRP for each theta/phi coordinate.
[bookmark: _Toc127435877][bookmark: _Toc127436649][bookmark: _Toc127439592]	Step #4: Adopting the highest spherical coverage EIRP measurement results defined on Step #3, calculate the total spherical coverage radiated power, providing the results in dBm.

· Proposal 4: Dynamic TPMI approach is not considered in Rel-18. (Samsung)
· Recommended WF
 Discussions:
Samsung: given the scope is not confirmed, the details should be further discussed. The key is TRP definition. We need to align the TRP definition for different test methodologies. 
Apple: UL-MIMO is within the scope of WI. 
R&S: the TRP should be average of all the EIRPs. 
Apple: the key for dynamic is which is the EIRP value at each point. Different metric can be considered, i.e. average and spherical coverage.
Samsung: we suggest to adopt the traditional TRP definition, but not new metric.  
Qualcomm: the two proposals are not aligned with TRP definition.
Sony: Proposal 1 specify the UE behaviour, we are not OK
R&S: Proposal 1 is the requirements for test system, instead of UE

FFS
For dynamic approach: if adopted in RAN4, these two bullets can be considered as one of the detailed approaches for dynamic testing.
· Proposal 1: during the radiated output power test for UL MIMO capable devices, the test system shall test each TPMI and select the best TPMI producing best EIRP at each test point. 
· Proposal 2: Communication Test vendors to define a method to implement Dynamic TPMI Index search for non-coherent UL MIMO measurements.

Issue 1-1-3: Performance metric for Dynamic-TPMI based approach for UL-MIMO TRP  
· Proposals
· Proposal 1: RAN4 should define a spherical coverage metric to quantify the radiated UL MIMO performance of UEs, assuming the best TPMI is selected at each EIRP test point, with further details on how to select the percentile and pass/fail values FFS. (Apple)
· Recommended WF


Ah-hoc Chair: in WF 
General testing procedure for 2Tx TRP test 
Agreements:
· Enable 2Tx antenna active simultaneously for 2Tx testing as 1st priority.
· Sequential 1Tx test and then sum up with FFS data processing approach can be further studied as 2nd priority.
Issue 1-1-4: Test method for TxD 
· Proposals
· Option 1: RAN4 to define test methods for TxD capable UE with two antennas transmission simultaneously. (Qualcomm)
· Recommended WF
Discussions:
Apple: how to handle interference issue under 2Tx simultaneous case. 
Qualcomm: this is related to next issue. We believe the TxD should be measured with 2Tx.

FFS

Issue 1-1-5: Phase variation study for TxD 
· Proposals
· Proposal 1: The impact of phase difference variation on TRP in TxD testing should be analyzed based on the measurement data. (Qualcomm)
· Proposal 2: It is proposed to lock the phase difference during the simultaneously 2Tx test for TxD to avoid intentional and significant phase difference variation issue. (Samsung)
· Recommended WF
Discussions:
Apple: we should avoid test mode for TxD testing. 
R&S: for Proposal 2, maybe unable to define a common phase lock method for UE. The MU can be considered for this issue. Average time at each point is one solution. 
Samsung: commercial TxD UE is limited, Proposal 1 is not a good way to go. For Proposal 2, this is best solution in our understanding.
R&S: the measurement time is important for TxD testing with 2Tx.

Agreements: Encourage companies to provide measurement results to analyze TxD phase issue/impacts.

Issue 1-1-6: other aspects for 2Tx 
· Proposals
· Proposal 1: use transmit power variation measured at fixed points for a given duration to decide if two active transmissions should be included in TRP measurement or not. (Huawei)
· Proposal 2: The previously agreed PC2 test applicability principle can be captured into TR but should be reiterated as following in TS: (Samsung)
· For UE not supporting TxD capability, or, for UE supporting ULFPTx mode 0 or mode 2 mechanism 2 capability, then UE shall be verified under 1Tx case only. 
· For UE supporting TxD capability but not supporting ULFPTx mode 0 or mode 2 mechanism 2 capability, then UE shall be verified with test method for 2Tx under manufacture declaration.
· Proposal 3: RAN4 to study the minimum average time per EIRP measurement on each grid point. (R&S)
Discussions:
Chair: clarification for P1 and P3, they are for UL-MIMO TRP.
Huawei: Proposal 1 can be used for both TxD and UL-MIMO. We do not think Proposal 3 can solve the problem.  
Samsung: Proposal 1 is only applicable for some random phase variation case. Which is not sufficient. 
Keysight: how to derive the MU for Proposal 1, based on specific UE or large data pool. Encourage UE vendors to provide the measurement results based on different UE under different phase variation configuration. 

FFS

Sub-topic 1-2 CA test method
Issue 1-2-1: Band Combinations for CA 
· Proposals
· Proposal 1: CA combination selection should avoid the ones with MSD and band separations across 3 GHz boundary. (Huawei)
· Recommended WF
Discussions:
Apple: CA is different from EN-DC considerations in Rel-17. CA scope should be deprioritized. 

FFS
Sub-topic 1-3 general aspect for AC
Issue 1-3-1: Environmental condition in the chamber 
· Proposals
· Proposal 1: For the room temperature in anechoic chamber, replace 25°C in the text proposal by 18°C to 25°C. (Huawei)
· Recommended WF
Discussions:
Samsung: we understand the reason, but a range as an example would be misunderstanding. Define different temperature for FS and BHH may be considered. 
Huawei: The update is related to the phantom performance restriction. 
Ad-hoc Chair: we can focus on TP discussion directly. 
Topic #2: Reverberation Chamber (RC) test methodology
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300139
	Huawei Tech.(UK) Co.. Ltd
	Proposal 1: review and correct the isotropy test procedure proposal in appendix 1.
Proposal 2: review and correct the CBW test procedure proposal in appendix 2.

	R4-2300167
	Bluetest AB
	TP on RC test method 

	R4-2300350
	Apple, ETS-Lindgren, MVG
	Observation 1:		The RC loading technique adopted to to increase CBW therefore flattening the frequency response, if not properly accounted in the stirring sequence design, may have negative impacts on the chamber’s behavior, as it decreases spatial uniformity and increases chamber anisotropy.
Observation 2:		The technique used to mitigate the lack of isotropy in loaded RC is chamber dependent, therefore a test method that ensures RC isotropy or spatial uniformity shall be valid to all RC configurations.
Observation 3:		The proposal for RC isotropy validation on [1] is inadequate for loaded RC chambers, therefore, can’t guarantee spatial uniformity on RC chambers modified to increase CBW, condition to test modulated signals.
Proposal 1:		The current method proposed to validate RC isotropy or Spatial Uniformity is not sufficient for a proper characterization of a RC loaded with absorbers to achieve proper Coherent Bandwidth, which is a pre-requisite to test modulated signals. Another RC Isotropy or Spatial Uniformity validation method compliant with loaded RC shall be determined prior to move forward with RC alignment test efforts, e.g.: Standard Uncertainty on RC Transfer Function (uref) [4].

	R4-2300670
	EMITE
	Observation:	An arbitrary NR FR1 TRP measurement in RC with 64 samples deviate less than 0.64 dB.
Proposal:	Harmonization between RC and AC seems to be feasible for NR FR1.

	R4-2301557
	vivo
	Observation 1: The measured RC TRP performance goes better when CBW changes from 100MHz to 20MHz for the same UE, under both large coherence bandwidth (with 5 absorbers loaded) and narrow coherence bandwidth (with 0 absorber loaded) configurations.
Observation 2: The measured RC TRP are lower than reference AC results. 
Observation 3: There is no big difference of RC TRPs between two different coherence bandwidths. 
Observation 4: The measured RC TRS performance goes better when CBW changes from 100MHz to 20MHz for the same UE, under both large coherence bandwidth (with 5 absorbers loaded) and narrow coherence bandwidth (with 0 absorber loaded) configurations.
Observation 5: The measured RC TRS results are worse than reference AC results. 
Observation 6: For same CBW, there is no clear trend of the performance impacts from different coherence bandwidth. 
Proposal 1: RAN4 should make decision on whether minimum coherence bandwidth of RC system should be specified for NR measurement.

	R4-2301923
	Xiaomi
	Proposal 1: It is proposed to reuse 1.2dB for TRP and 1.5dB for TRS as the pass/fail limit of the RC lab alignment between different test labs.
Proposal 2: It is proposed to use 1.1dB for TRP and 1.4dB for TRS as the pass/fail limit of the RC harmonization.

	R4-2302159
	EMITE
	Observation:	The proposed method, from CTIA 01.73 [3] Section 6.1.2, for determining the coherence bandwidth for a particular Reverberation-Chamber (RC) set-up, is in line with Proposal 2 in [4].
Proposal:	Consider the proposed method, from CTIA 01.73 [3] Section 6.1.2, for determining the coherence bandwidth for a particular Reverberation-Chamber (RC) set-up, to be eventually included in TR 38.870.

	R4-2302319
	CAICT
	Proposal 1: Define pass/fail criteria of RC lab alignment as [1.2dB] for TRP and [1.5dB] for TRS.  Further check this value after completing the discussion on MU of the RC based test method.
Proposal 2: Define  and  in TS38.161 as the FoM for harmonization activity between RC and AC.
Proposal 3: RAN4 to decide the test scenarios used for the harmonization between RC and AC.
Option 1: browsing mode
Option 2: talking mode
Option 3: both browsing mode and talking mode



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Sub-topic 2-1 Rationale aspects for RC
Issue 2-1-1: Proper Coherence bandwidth of RC for NR testing
· Proposals
· Proposal 1: RAN4 should make decision on whether minimum coherence bandwidth of RC system should be specified for NR measurement. (vivo)
· Recommended WF
Disucussions:
Huawei: we can try different chamber size. The size would impact coherence bandwidth. 
EMITE: the coherence bandwidth should be larger than SCS. The defined coherence bandwidth should be minimum coherence bandwidth. 
R&S: to EMITE, it should be larger than SCS or allocated number of RBs?
EMITE: it is SCS, e.g. 30kHz
Apple: we agree with proposal 1.   

FFS
Ad-hoc chair: in agreed WF
Isotropy definition for RC system
Agreements:
· Use isotropy definition (d) given in equation B.1 of [IEC 61000-4-21: EMC, Part 4; Section 21] with a pass/fail limit of 3dB for frequencies between 0.4 GHz and 6 GHz. 
· Test zone definition must maintain ½ wavelength from conducted surfaces of the chamber. 
· Companies are encouraged to bring data-based study to define the impact of single TPMI on the TRP measurement, including the metric’s efficacy.

Issue 2-1-2: How to calculate Coherence bandwidth of RC 
· Proposals
· Proposal 1: The current method proposed to validate RC isotropy or Spatial Uniformity is not sufficient for a proper characterization of a RC loaded with absorbers to achieve proper Coherent Bandwidth, which is a pre-requisite to test modulated signals. Another RC Isotropy or Spatial Uniformity validation method compliant with loaded RC shall be determined prior to move forward with RC alignment test efforts, e.g.: Standard Uncertainty on RC Transfer Function (uref) [4]. (Apple, ETS-Lindgren, MVG)
· Proposal 2: Review and correct the isotropy and CBW test procedure proposal in Annex in R4-2300139. (Huawei)
· Recommended WF
Discussions:
Apple: we can provide text proposal for P1 next meeting.
EMITE: IEC-based procedure does not consider the rotation case for testing. Additional consideration with turntable should be included. 
Huawei: current TP has no turntable being considered. 
Apple: Huawei TP do not consider chamber loading. 

Agreements:
 Further check next meeting the above two approaches based on detailed descriptions in TP.

Issue 2-1-3: How to verify Coherence bandwidth of RC
· Proposals
· Proposal 1: Review and correct the isotropy and CBW test procedure proposal in Annex in R4-2300139. (Huawei) 
· Proposal 2: Review and discuss coherence bandwidth test procedure proposal in TP R4-2300167. (Bluetest) 
· Proposal 3: Consider the proposed method, from CTIA 01.73 [3] Section 6.1.2, for determining the coherence bandwidth for a particular Reverberation-Chamber (RC) set-up, to be eventually included in TR 38.870. (EMITE)
· Recommended WF
Discussions:
Apple: we need to define coherence bandwidth definition before going into the procedure discussion.
Huawei: the definition is included in our paper. we can discuss offline.
R&S: for Proposal 3, we can not reuse the content from CTIA directly. 

Issue 2-1-4: Descriptions of RC test method 
· Proposals
· Proposal 1: Review and discuss general descriptions of RC test method proposed in TP R4-2300167. (Bluetest)
· Recommended WF
Discussion:
R&S: TP needs a revision. The format without change mark is not correct.
Ad-hoc Chair: Group further check the TP offline. 

Sub-topic 2-2 Harmonization and lab alignment activity for RC
Issue 2-2-1: Framework for Harmonization of RC vs AC 
· Proposals
· Proposal 1: Harmonization between RC and AC seems to be feasible for NR FR1. (EMITE)
· Proposal 2: It is proposed to use 1.1dB for TRP and 1.4dB for TRS as the pass/fail limit of the RC harmonization. (Xiaomi)
· Proposal 3: Define  and  in TS38.161 as the FoM for harmonization activity between RC and AC. (CAICT)
· Proposal 4: RAN4 to decide the test scenarios used for the harmonization between RC and AC. (CAICT)
· Option 1: browsing mode
· Option 2: talking mode
· Option 3: both browsing mode and talking mode
· Recommended WF

Discussions: 
Apple: OK with proposal 2
EMITE: we would like reuse 1.2dB for TRP and 1.5dB for TRS.
Xiaomi: MU is considered, they are different value from lab alignment limit 
Apple: do not understand proposal 3, why reduce number of channels for harmonization. All the channels should be measured.


Issue 2-2-2: Framework for Alignment between RC labs  
· Proposals
· Proposal 1: It is proposed to reuse 1.2dB for TRP and 1.5dB for TRS as the pass/fail limit of the RC lab alignment between different test labs. (Xiaomi)
· Proposal 2: Define pass/fail criteria of RC lab alignment as [1.2dB] for TRP and [1.5dB] for TRS.  Further check this value after completing the discussion on MU of the RC based test method. (CAICT)
· Recommended WF
Discussions:
Ad-hoc Chair: further discuss detailed limits for alignment after conclude initial test method for RC.
Topic #3: Testing time reduction solutions
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300377
	Apple
	 Observation 1:	As per the principles of TRP TRS testing, it is well known that TRS measurements are significantly more time consuming than TRP measurements. Therefore, while looking at test time reduction for both measurements, the bigger need seems to be for TRS.
Observation 2:	Investigate possible test time reduction using alternate Test Procedures for FR1 TRP/TRS Measurements:
Observation 3:	Investigate possible Test time reduction by optimization of test cases:
Observation 4:		Explore fast TIS with optimized measurement grids. There is potential of slight increase in MU which will need to be evaluated further. Feedback from test equipment vendors is requested.
Proposal 1: 	Send an LS to CTIA with a request to reference the alternate test procedures in CTIA OTA test specifications that could potentially deliver significant test time savings.
Proposal 2:	Explore introduction of additional applicability or test rules focused on test case optimization.

	R4-2300671
	EMITE
	Observation:	The RC-based Fast TIS method can reduce TIS testing time by more than a 90% compared with that of TIS in RC, while having a difference of less than 1 dB.
Proposal:	RAN4 can further discuss the merit of RC-based Fast TIS method in order to reduce the time by more than 90% compared with that of TIS in RC, while having a difference of less than 1 dB.

	R4-2301463
	OPPO
	Proposal 1: Whether the coarser measurement grid is applicable for NR 2Tx test methodology should be discussed based on the further “additional MU” study.

	R4-2301558
	vivo
	Observation 1: The new constant-step size grid is applicable to frequency <3GHz, and is general for all RATs.
Proposal 1: Adding an applicability statement in TR 38.870 that the measurement grid <3GHz is not only applicable for NR, but can also be adopted for GSM/UTRA/E-UTRA TRP/TRS testing.
Proposal 2: Confirm the agreed constant-step size applicability for f>3 GHz TRP/TRS measurements. 
Proposal 3: Further discuss whether additional MU need to be considered for f>6GHz based on more antenna pattern analysis.

	R4-2302320
	CAICT
	Observation 1: Grid configurations with a more uniform distribution (where the values of Δθ and Δ are closer) may have a smaller STD even with fewer points.
Observation 2: For >5GHz, coarser grids than those currently specified for TRP/TRS testing (15°/15° for TRP, 30°/30° for TRS) can be allowed to achieve significant test time reduction with a small increase in MU.
Observation 3: The simulation STDs for >5GHz are highly consistent with the STD values obtained for 3-5GHz frequency range.
Observation 4: Good overall agreement between simulated STDs and measurement results can be observed in Table 2, which validates the proposed simulation results and observation 2.
Proposal 1: The minimum measurement grid points proposed in [4] is also applicable to frequency range above 5GHz.

	R4-2302355
	Apple
	Draft LS on alternate test procedures

	R4-2302519
	Keysight Technologies UK Ltd, vivo
	Proposal 1: It is proposed to consider the antenna patterns in Figure 2 representative for UEs in scope of this WI for beyond 3 GHz and include them in the measurement grid analyses to determine suitable TRP grids.
Proposal 2: Limit the TRP quadrature to Clenshaw-Curtis for constant-step size grids above 3 GHz and for simplicity below 3 GHz as well.
Proposal 3: Consider the aggregate metrics (standard deviation and mean error) from all considered antenna patterns for measurement grid MU purposes going forward
Proposal 4: When the back pole at q = 180° cannot be measured due to obstruction and/or blocking, extrapolation using at least two points within 15° of the pole shall be applied to estimate EIRP/EIS at q = 180° for measurement grids with Dq=Df=45°
Proposal 5: For above 3 GHz, adopt the listed measurement grids in Table 5 for smartphones/tablets.
Proposal 6: For below 3 GHz, adopt the listed measurement grids in Table 5 for smartphones/tablets.



The moderator can suggest a limited number of papers which could be presented.
Open issues summary
Sub-topic 3-1 Measurement grid reduction for AC method
Issue 3-1-1: Antenna pattern for measurement grid analysis for AC method
· Proposals
· Proposal 1: It is proposed to consider the antenna patterns in Figure 2 representative for UEs in scope of this WI for beyond 3 GHz and include them in the measurement grid analyses to determine suitable TRP grids. (Keysight, vivo)
· Recommended WF

Agreements:
It is proposed to consider the antenna patterns in Figure 2 in R4-2302519 representative for UEs in scope of this WI for beyond 3 GHz and include them in the measurement grid analyses to determine suitable TRP grids. 

Issue 3-1-2: Test method improvement for TRP    
· Proposals
· Proposal 1: Limit the TRP quadrature to Clenshaw-Curtis for constant-step size grids above 3 GHz and for simplicity below 3 GHz as well. (Keysight, vivo)
· Proposal 2: When the back pole at q = 180° cannot be measured due to obstruction and/or blocking, extrapolation using at least two points within 15° of the pole shall be applied to estimate EIRP/EIS at q = 180° for measurement grids with Dq=Df=45°. (Keysight, vivo)
· Recommended WF
Discussions:
Samsung: for P1, is this only for test time reduction case, or for all general TRP measurement case?
Keysight: from system perspective, single quadrature is sufficient for TRP measurement. Both quadrature are OK for 15 degree step-size case.

Tentative Agreements: 
For new measurement grids, limit the TRP quadrature to Clenshaw-Curtis for constant-step size grids above 3 GHz and for simplicity below 3 GHz as well. 
When the back pole at q = 180° cannot be measured due to obstruction and/or blocking, extrapolation using at least two points within 15° of the pole shall be applied to estimate EIRP/EIS at q = 180° for measurement grids with Dq=Df=45°.

Samsung: we need double check the first sentence, before main session. 

Issue 3-1-3:  Metrics for measurement grid MU analysis 
· Proposals
· Proposal 1: Consider the aggregate metrics (standard deviation and mean error) from all considered antenna patterns for measurement grid MU purposes going forward. (Keysight, vivo)
· Recommended WF

Agreements: 
Consider the aggregate metrics (standard deviation and mean error) from all considered antenna patterns for measurement grid MU purposes going forward.

Issue 3-1-4:  Measurement grids for TRP and TRS 
· Proposals
· Proposal 1: Adopt the listed measurement grids in Table 5 for smartphones/tablets (Keysight, vivo, CAICT)
[bookmark: _Ref114131785]Table 5: Proposed Minimum Number of Grid Points for TRP/TRS with constant-step size grids
	Test Metric
	Frequency Range
	Quadrature
	[°]
	Min. Number of Grid Points (Note 1)
	Additional MU [dB]
	Fraction of Test Points 

	TRP
	< 3GHz
	Clenshaw-Curtis
	30
	~62
	0
	62/266 ~ 1/4.3

	TRS
	
	
	45
	~26
	0.04
	26/62 ~ 1/2.4 

	TRP (Note 2)
	> 3GHz
	Clenshaw-Curtis
	15
	~266
	0
	266/266 ~ 1

	TRP (Note 2)
	
	
	30
	~62
	0.11
	62/266 ~ 1/4.3

	TRS
	
	
	45
	~26
	0.23
	26/62 ~ 1/2.4 

	Note 1: The exact number of grid points depends on how the back pole EIRP(=180°)/EIS(=180°) is approximated due to obstruction and/or blocking
Note 2: Either TRP measurement grid can be used for certification. The coarser grid can only be applied if lab has margin in their assessed MU compared to the maximum limits.



· Proposal 2: Further decide a reasonable MU for TRS@=45° case, based on the simulation results in R4-2302519 and  R4-2302320. (Moderator)
· Recommended WF
Discussions:
Keysight: we have analysed patterns in other contributions, the MU is not impacted. 
Ad-hoc Chair: we should prepare text proposal for TR38.870 to capture all the measurement grid analysis and conclusions, including antenna patterns. 
R&S: consider work split for RAN5, some input should be in RAN5. 
Xiaomi: for TR or TS?
Samsung: note 2 may be not accurate statement. 
Keysight: we have maximum MU limit for whole system. The overall MU (if adopt new measurement grid) should not over the MU limit for each test system. Agree with R&S, MU can be discussed in RAN5, but should be agreed in RAN4 first, given this is test method related issue. 

Agreements: the table below in R4-2302519 can be endorsed. 
Table 5: Proposed Minimum Number of Grid Points for TRP/TRS with constant-step size grids
	Test Metric
	Frequency Range
	Quadrature
	[°]
	Min. Number of Grid Points (Note 1)
	Additional MU [dB]
	Fraction of Test Points 

	TRP
	< 3GHz
	Clenshaw-Curtis
	30
	~62
	0
	62/266 ~ 1/4.3

	TRS
	
	
	45
	~26
	0.04
	26/62 ~ 1/2.4 

	TRP (Note 2)
	> 3GHz
	Clenshaw-Curtis
	15
	~266
	0
	266/266 ~ 1

	TRP (Note 2)
	
	
	30
	~62
	0.11
	62/266 ~ 1/4.3

	TRS
	
	
	45
	~26
	0.23
	26/62 ~ 1/2.4 

	Note 1: The exact number of grid points depends on how the back pole EIRP(=180°)/EIS(=180°) is approximated due to obstruction and/or blocking
Note 2: Either TRP measurement grid can be used for certification. The overall MU (if adopt coarser measurement grid) shall not be larger than the maximum MU limits.



The MU value in the table is concluded in RAN4. Detail aspects for MU can be further discussed in RAN5. 

Issue 3-1-5:  Applicability of Measurement grids in Table 5   
· Proposals
· Proposal 1: Adding an applicability statement in TR 38.870 that the measurement grid <3GHz is not only applicable for NR, but can also be adopted for GSM/UTRA/E-UTRA TRP/TRS testing. (vivo)
· Proposal 2: Whether the coarser measurement grid is applicable for NR 2Tx test methodology should be discussed based on the further “additional MU” study. (OPPO)
· Recommended WF
Discussions:
R&S: how to achieve proposal 1 without CRs. How to use it? 

Agreements:
Adding an applicability statement in TR 38.870 that the measurement grid <3GHz is not only applicable for NR, but can also be adopted for GSM/UTRA/E-UTRA TRP/TRS testing. 
Further discuss how to apply the new measurement grid for certification for previous release, and other SDOs or certification body. 
Ad-hoc Chair: it should be noted that, for 2Tx, the measurement grids should be further studied and confirmed.
Sub-topic 3-2 other Test Time reduction solutions
Issue 3-2-1: alternative test procedure to reduce testing time 
· Proposals
· Proposal 1: Consider e.g., Spiral Scan methodology and Single Point Offset Test Procedure. (Apple)
· Proposal 2: Send an LS to CTIA with a request to reference the alternate test procedures in CTIA OTA test specifications that could potentially deliver significant test time savings. (Apple)
· Recommended WF
Discussions:
Keysight: I am not sure about the benefits of spiral scan, given the new measurement grids can be used. Single point is always used for different RATs, the value for this method is not clear. 
Apple: better to send the LS this meeting to make progress. 
Samsung: there might be update-alignment issue, if we reference the test method outside 3GPP directly. We are supportive with the methodologies.
Ad-hoc Chair: in general, RAN4 should reach consensus on the test methodology first, then send LS, if needed.

Agreement:
RAN4 can further study the testing time reduction method, e.g., Spiral Scan methodology and Single Point Offset Test Procedure.

Issue 3-2-2: Test case optimization to reduce testing time 
· Proposals
· Proposal 1: Explore introduction of additional applicability or test rules focused on test case optimization. (Apple)
· Recommended WF

Issue 3-2-3: RC test method to reduce testing time 
· Proposals
· Proposal 1: RAN4 can further discuss the merit of RC-based Fast TIS method in order to reduce the time by more than 90% compared with that of TIS in RC, while having a difference of less than 1 dB. (EMITE)
· Recommended WF

Topic #4: Rel-18 TRP TRS requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300024

	GSMA
	LS on OTA LTE UE TRP and TRS Requirements

	R4-2303745
	CTIA Certification OTA Working Group
	LS on CTIA Certification OTA Performance Test Plan Version 5.0 Publication

	R4-2300042

	ETSI TC MSG/TFES
	LS to 3GPP RAN WG4 on NR TRP and TRS requirements
ETSI TC MSG/TFES respectfully ask 3GPP TSG RAN to consider the above information, and to provide status of related standardization work and prioritize them if necessary.

	R4-2301559
	vivo
	Reply LS to ETSI on requirement work

	R4-2300995
	Samsung
	Observation 1:	talk mode is the worst case and it is important to guarantee the minimum requirement for the network
Observation 2:	talk mode is the most critical case in which users require higher communication robustness in real-time
Proposal 1:	Talk mode (BHH) requirement work are prioritized than browsing mode in Rel-18 TRP TRS WI. 
Proposal 2:	1Tx requirement work are prioritized than 2Tx in Rel-18 TRP TRS WI. 

	R4-2300351
	Apple
	Observation 1:	Talk mode (beside head and hand phantom) test case should be included in Rel-18 TRP/TRS lab alignment procedures.
Observation 2:	Lab alignment for band n28 should be included in Rel-18 TRP/TRS lab alignment procedures.
Observation 3:	Lab alignment for band n77 is not necessary, as alignment with band n78 should be applicable, while alignment for band n79 can be excluded and deprioritized in Rel-18 TRP/TRS lab alignment procedures.
Observation 4:	Lab alignment for 2Tx test cases, such as UL MIMO, should be included in Rel-18 TRP/TRS lab alignment procedures pending completion of definition of NR 2Tx test methodology. However, this can be part of a second phase due to dependency on volunteer lab readiness of the new 2Tx test methodology in mind.
Observation 5:	It is recommended to prioritize browsing and talk mode test cases for 1 Tx and browsing mode test cases for 2 Tx with UL MIMO in the Rel-18 TRP/TRS performance work item (talk mode test cases for 2 Tx could be 2nd priority).
Observation 6:	For browsing mode 1 Tx test cases, it is recommended to consider n28 and n77, pending any specific operator requests.
Observation 7:	For talk mode 1 Tx test cases, it is recommended to consider n41 and n78 as the first priority (to match the Rel-17 outcomes with browsing mode) .
Observation 8:	For 2 Tx with UL MIMO, it is recommended to consider bands n41 and n78 to start with since these were the primary bands of interest for 1Tx scenarios as well so it would help to complete definition of requirements for these bands first.
Observation 9:	Following the Rel-17 arrangement, it is recommended to focus the performance requirement development on devices operating in stand-alone mode, and all test cases which feature other bands not mentioned in Observations 6 – 8, as well as requirements for devices in NSA mode, to be treated as the third priority.
Observation 10:	The lab alignment and subsequent performance campaign for each of the items in Observation 2, Observation 3, Observation 1 and Observation 4 (in that order) be planned sequentially and staggered by up to one meeting cycle gap if possible.
Observation 12:	Rel-18 scope is clearly too large, when compared to what 3GPP achieved in Rel-17.
Observation 13:	RedCap devices are not likely to be available in 2023 for a performance campaign in the Rel-18 WI.
Observation 14:	For bands n41 and n78, browding and talk mode 1Tx PC3 TRP requirements were not defined in Rel-17 and are missing from the Rel-18 work plan
Proposal 1:	It is proposed to incorporate the approach in Table 1 into the work plan [4] for the lab alignment and performance part framework of the Rel-18 TRP/TRS work item
Proposal 2: Update the Rel18 TRP TRS Work Plan [4] with details on lab alignment framework and focus.
Proposal 3: Rebalance the Rel-18 work based on the following (see purple outlines in the figure): - Remove 2nd priority item (CA TRP/TRS and 56 ≤ w ≤ 72mm device size) - Complete full coverage of band n28, n41, n77, and n78 requirements - Define n41, n78 1Tx PC3 TRP requirements (currently missing in the WID) - Continue to develop the test methodology for RedCap and 2Tx radiated power

	R4-2300669
	TELECOM ITALIA S.p.A.
	Observation 1: The statistical sample set must be sufficiently representative. Therefore, a comprehensive set of information describing the statistical sample is necessary to evaluate its validity.
Proposal 1: It is proposed to consider the following information in the framework of the performance part:
· Total number of devices
· Total number of models
· Total number of devices’ vendors
· Percentage of devices per vendor
· Percentage of devices per Power Class
· Percentage of devices per each supported band
· Percentage of devices per year of production
· Percentage of the devices that are certified by PTCRB and GCF
· Percentage of the devices per market level (i.e. entry, medium or high level)
· Percentage of devices that are commercially available
Proposal 2: It is proposed to include the following fields in the datasheet that will be provided to the laboratories for collecting the measurement results:
· Device model
· Device vendor
· Power Class
· Supported bands
· Year of production
· Device certification (PTCRB, GCF, N/A)
· Market level (entry, medium or high level)
· Commercially available (YES or NO)
Observation 2: Sensitive information cannot be disclosed to the RAN4 group. An appropriate methodology and a trusted third party need to be defined to collect and manage the device data.
Proposal 3: It is proposed that RAN4 Secretary will cover the role of the trusted third party to collect the measurements results provided by the laboratories and forward them to the RAN4 group after anonymizing the sensitive data
Proposal 4: It is proposed that each device model will be identified by a generic label, e.g. “Model A”, “Model B”, etc. If different laboratories will measure the same device model (not necessarily the same physical device), this will be anyway identified under the same label. For example, with reference to Proposal 1, 4 devices of the same model will count as 4 measured devices and 1 measured model.
Proposal 5: The information reported in the Proposal 1 will be provided by the WI rapporteur together with the curves analysis of the measurements results.
Proposal 6: It is proposed to adopt the following thresholds to be satisfied for the statistical relevance validation of the measurement campaign:
· Total number of devices: [>= 50]
· Total number of models: [>= 40]
· Total number of devices’ vendors: [>=5]
· Percentage of devices per vendor: [>= 10%]
· Percentage of devices per Power Class: [TBD]
· Percentage of devices per each supported band: [TBD]
· Percentage of devices per year of production: [TBD]
· Percentage of the devices that are certified by PTCRB and GCF [>= 98%]
· Percentage of the devices per market level (i.e. entry, medium or high level) [TBD]
· Percentage of devices that are commercially available [>= 95%]
[bookmark: _Hlk128006108]Proposal 7: It is proposed to adopt sections 2.1, 2.2 and 2.3 also for the performance part framework of the MIMO OTA enhancement WI.

	R4-2301462
	OPPO
	Proposal 1: It is recommended to perform the lab alignment campaign if the performance requirements are specified for the NR bands working below 1GHz and/or UE with NR 2Tx.

	R4-2301560
	vivo
	Working procedure for Rel-18 TRP TRS requirements
Proposal: Approve the working procedure for Rel-18 TRP TRS requirements in Section 3 of this contribution.

	R4-2302321
	CAICT, SAICT
	Observation 1: FR1 TRP TRS enhancement WI currently plans to develop a total of over 50 requirements, far exceeding the number RAN4 completed in Rel-17.
Proposal 1: RAN4 needs to further prioritize performance requirements development in R18 timeline for FR1 TRP TRS enhancement WI. Following factors can be considered: Tx capability, power classes, using scenarios, operation mode and frequency bands.
Observation 2: For UEs that support SA and EN-DC modes, the test only needs to be performed in SA mode, no need to test EN-DC mode.
Proposal 2: For performance requirement development, consider SA mode as 1st priority.
Proposal 3: Consider requirements for 1Tx configuration as 1st priority.
Proposal 4: For the frequency bands that support both PC2 and PC3, give priority to specifying the PC2 requirements, i.e., n1, n77 and n79 for PC2, n3/n5/n7/n8 and n28 for PC3.
Proposal 5: Further prioritization on NR TRP TRS requirements development based on using scenarios (browsing mode, talking mode) and frequency bands is needed for RAN4.

	R4-2301922
	Xiaomi
	Observation 1: It was agreed that TxD and UL MIMO should use the same MPR requirement for the same power class and architecture, to have 2Tx MPR requirement that is valid for both TxD and UL MIMO in different modes
Proposal 1: For UE supporting both TxD and single layer UL-MIMO, one set of TRP/TRS requirement should be defined.
Observation 2: A baseline of 2 PC3 PAs architecture is used to derive the minimum requirement and further optimization of one or two PC2 capable PAs is postponed.
[bookmark: _Hlk128005911]Proposal 2: It is proposed that when defining the 2TX TRP requirement, define the requirement with baseline architecture and the optimization can be postponed

	R4-2301463
	OPPO
	Proposal 2: It is proposed to perform the lab alignment campaign of 1Tx UEs with the minimum number of grid points, and every lab volunteer should use the same measurement grid configuration.


Open issues summary
Sub-topic 4-1 UE information disclosure for Rel-18 TRP TRS requirement
Issue 4-1-1: Disclosed UE information (and thresholds) for Rel-18 TRP TRS requirement work
· Proposals
· Proposal 1: It is proposed to consider the following information in the framework of the performance part: (TELECOM ITALIA)
· Total number of devices
· Total number of models
· Total number of devices’ vendors
· Percentage of devices per vendor
· Percentage of devices per Power Class
· Percentage of devices per each supported band
· Percentage of devices per year of production
· Percentage of the devices that are certified by PTCRB and GCF
· Percentage of the devices per market level (i.e. entry, medium or high level)
· Percentage of devices that are commercially available
· Proposal 2: It is proposed to include the following fields in the datasheet that will be provided to the laboratories for collecting the measurement results: (TELECOM ITALIA)
· Device model
· Device vendor
· Power Class
· Supported bands
· Year of production
· Device certification (PTCRB, GCF, N/A)
· Market level (entry, medium or high level)
· Commercially available (YES or NO)
· [bookmark: _Hlk128031042]Proposal 3: It is proposed to adopt the following thresholds to be satisfied for the statistical relevance validation of the measurement campaign: (TELECOM ITALIA)
· Total number of devices: [>= 50]
· Total number of models: [>= 40]
· Total number of devices’ vendors: [>=5]
· Percentage of devices per vendor: [>= 10%]
· Percentage of devices per Power Class: [TBD]
· Percentage of devices per each supported band: [TBD]
· Percentage of devices per year of production: [TBD]
· Percentage of the devices that are certified by PTCRB and GCF [>= 98%]
· Percentage of the devices per market level (i.e. entry, medium or high level) [TBD]
· Percentage of devices that are commercially available [>= 95%]

· Proposal 4: others
· Recommended WF
· Collect companies comment. Decision can be made after Rel-17 UE information is clear

Issue 4-1-2: How to manage UE information disclosure activity for Rel-18 
· Proposals
· Proposal 1: It is proposed that RAN4 Secretary will cover the role of the trusted third party to collect the measurements results provided by the laboratories and forward them to the RAN4 group after anonymizing the sensitive data. (TELECOM ITALIA)
· Proposal 2: It is proposed that each device model will be identified by a generic label, e.g. “Model A”, “Model B”, etc. If different laboratories will measure the same device model (not necessarily the same physical device), this will be anyway identified under the same label. For example, with reference to Proposal 1, 4 devices of the same model will count as 4 measured devices and 1 measured model. (TELECOM ITALIA)
· Proposal 3: The information reported in the Proposal 1 will be provided by the WI rapporteur together with the curves analysis of the measurements results. (TELECOM ITALIA)
· Proposal 4: same UE information disclosure for Rel-18 MIMO OTA enhancement WI. (TELECOM ITALIA)
· Recommended WF
· Collect companies comment. Decision can be made after Rel-17 UE information is clear

Sub-topic 4-2 Prioritization of Rel-18 TRP TRS requirement work
Moderator: WID for information 
Specify the performance part framework (general for both 1Tx and 2Tx requirements work):
· Lab alignment outcome and performance campaign framework in Rel-17 should be baseline with the following considerations:
· Decide whether lab alignment is needed for new test bands, new test scenarios and EN-DC configuration
· Handheld UE type is the first priority
· Consider UE size 1 and size 2 
· UE size 1 is the first priority
· [bookmark: _Hlk128005088]Consider both browsing mode and talk mode
· Further prioritization not precluded
· Consider Power class 2 and 1.5 for 2Tx requirements, Power class 3 and 2 for 1Tx requirements
· Requirement applicability of TxD and single-layer UL MIMO of the same UE shall be specified
· Consider further prioritization of test cases 
· Taking following as a starting point to further discuss which information needed including for information disclosure:
· [Number of models tested by the labs]
·  Number of vendors that produced the models
·  percentage of tested devices per vendor
·  Percentage of models per production year
· [Power Class of the devices]
· Note 1: Size 1 (wide, width >72mm and ≤92mm), Size 2 (narrow, width ≥56mm and ≤72mm);
· Note 2: Browsing mode (hand phantom only), Talk mode (head and hand phantom);

(1) Specify TRP TRS requirements and recommended tolerance for UE with NR 2Tx for handheld UE based on enhanced reference test method and defined performance part framework 
· Specify the requirements and test tolerance for UE with SA mode
· Band n41, n77 and n78, as the first priority 
· FDD bands are not precluded 
· SA with 1 CC is the first priority

(1) Specify TRP TRS requirements and recommended tolerance for UE with NR 1Tx (SA and EN-DC) based on reference test method and defined performance part framework
· Specify the requirements and recommended tolerance for UE 
· SA: n3, n5, n7, n8, and n28 with PC3, n1, n77 and n79 with PC2 and PC3
· For talk mode requirements, n41 and n78 with PC2 should also be additionally considered
· Further prioritization on band list not precluded
· EN-DC: NR SA bands related EN-DC band combinations are the first priority, only NR carrier requirement will be specified
· Rel-17 band combination conclusions in TS 38.161 should be the basis
· For each newly added NR band to the scope, at least one example band combination shall be defined

Issue 4-2-1: Power class
· Proposals
· Proposal 1: Power class 2 and 1.5 for 2Tx requirements, Power class 3 and 2 for 1Tx requirements (keep same as WID)
· Proposal 2: For the frequency bands that support both PC2 and PC3, give priority to specifying the PC2 requirements, i.e., n1, n77 and n79 for PC2, n3/n5/n7/n8 and n28 for PC3. (CAICT)
· Proposal 3: others
· Recommended WF
· For bands support PC2 and PC3, both requirements are needed. RAN4 can further discuss how to define PC3, e.g. measurement or offset from PC2.

Issue 4-2-2: Usage scenario 
· Proposals
· Proposal 1: Both browsing mode and talk mode (Apple, vivo)
· Proposal 2: Talk mode (BHH) requirement work is prioritized (Samsung)
· Proposal 3: Prioritization is needed, FFS browsing mode or talking mode. (CAICT)
· Recommended WF
· Both scenarios are important for TRP/TRS requirements

Issue 4-2-3: Tx capability 
· Proposals
· Proposal 1: Both 1Tx and 2Tx requirements. (vivo, Apple)
· Proposal 2: 1Tx requirement work are prioritized than 2Tx. (Samsung, CAICT)
· Proposal 3: For UE supporting both TxD and single layer UL-MIMO, one set of TRP/TRS requirement should be defined. (Xiaomi) 
· Proposal 4: It is proposed that when defining the 2TX TRP requirement, define the requirement with baseline architecture and the optimization can be postponed. (Xiaomi)
· Recommended WF
· 

Issue 4-2-4: Operation mode (SA and EN-DC modes) 
· Proposals
· Proposal 1: SA mode as 1st priority (CAICT, Apple)
· Proposal 2: both SA mode and EN-DC (same as WID)
· Recommended WF
· Both SA and EN-DC, SA can be should be measurement-based approach. EN-DC could be offset from SA band. 
Issue 4-2-5: RedCap and CA requirements 
· Proposals
· Proposal 1: For Rel-18 TRP TRS requirement work, remove RedCap and CA requirements. 
· Recommended WF
· Proposal 1

Issue 4-2-6: Band prioritization 
· Proposals
· Proposal 1: same band list with WID
·  Proposal 2: Complete full coverage of band n28, n41, n77, and n78 requirements - Define n41, n78 1Tx PC3 TRP requirements (currently missing in the WID) – (Apple)
· Proposal 3: For the frequency bands that support both PC2 and PC3, give priority to specifying the PC2 requirements, i.e., n1, n77 and n79 for PC2, n3/n5/n7/n8 and n28 for PC3. (CAICT)
· Recommended WF

Sub-topic 4-3 Framework for Rel-18 TRP TRS 
Issue 4-3-1: lab alignment scope 
· Proposals
· Proposal 1: It is recommended to perform the lab alignment campaign if the performance requirements are specified for the NR bands working below 1GHz and/or UE with NR 2Tx. (OPPO)
· Proposal 2: following aspects should be considered for lab alignment (Apple)
· Talk mode (beside head and hand phantom) test case should be included in Rel-18 TRP/TRS lab alignment procedures.
· 	Lab alignment for band n28 should be included in Rel-18 TRP/TRS lab alignment procedures.
· 	Lab alignment for band n77 is not necessary, as alignment with band n78 should be applicable, while alignment for band n79 can be excluded and deprioritized in Rel-18 TRP/TRS lab alignment procedures.
· Lab alignment for 2Tx test cases, such as UL MIMO, should be included in Rel-18 TRP/TRS lab alignment procedures pending completion of definition of NR 2Tx test methodology. However, this can be part of a second phase due to dependency on volunteer lab readiness of the new 2Tx test methodology in mind.
· Recommended WF

Issue 4-3-2: Test considerations for lab alignment activity
· Proposals
· Proposal 1: It is proposed to perform the lab alignment campaign of 1Tx UEs with the minimum number of grid points, and every lab volunteer should use the same measurement grid configuration (OPPO).
· Recommended WF

Issue 4-3-3: detailed Working procedure for lab alignment campaign
· Proposals
· Proposal 1: Use R4-2301560 as starting point and consider all the inputs to further stabilize the working procedure for Rel-18 lab alignment. (moderator).
· Recommended WF

Issue 4-3-4: detailed Working procedure for performance measurement campaign
· Proposals
· Proposal 1: Use R4-2301560 as starting point and consider all the inputs to further stabilize the working procedure for Rel-18 performance measurement campaign.  (moderator).
· Recommended WF

Issue 4-3-5: Workplan improvement for Rel-18 requirement work
· Proposals
· Proposal 1: It is proposed to incorporate the approach in Table 1 (in R4-2300351) into the work plan [4] for the lab alignment and performance part framework of the Rel-18 TRP/TRS work item. (Apple)
· Proposal 2: Update the Rel-18 TRP TRS Work Plan [4] with details (in R4-2300351) on lab alignment framework and focus. (Apple)
· Recommended WF

Topic #5: Rel-17 MIMO OTA, TRP TRS maintenance
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300352
	Apple
	[bookmark: _Hlk128007821]Template for Device Information Collection

	R4-2300668
	TELECOM ITALIA S.p.A.
	Proposal 1: It is proposed to disclose the following information related to the measurement campaigns performed for FR1 TRP/TRS and MIMO OTA performance requirements Rel-17
· Total number of models
· Total number of vendors
· Percentage of devices per vendor
· Percentage of devices per year of production
Proposal 2: It is proposed that RAN4 Secretary will cover the role of the neutral observer to collect the additional data related to the measurements results provided by the laboratories. The RAN4 Secretary will elaborate the provided data to retrieve the information reported in the Proposal 1 and forward them the RAN4 group.

	R4-2301553
	vivo
	Observation 1: RAN4 Secretary has tentatively confirmed to take the role as Neutral observer to collect and summarize UE information data.
Observation 2: The test labs are located globally, the diversity of smartphone brands has been considered and the number of vendors are sufficient.
Proposal 1: The data templates can contain automatic formula to reduce data processing burden of RAN4 secretary.
Proposal 2: The number of models have been reported in [2] [3], resubmission is not needed. 
[bookmark: _Hlk128007778]Proposal 3: RAN4 shall not disclose the information of “the number of vendors per lab” and “the percentage of tested devices per vendor”.

	R4-2301554
	vivo
	CR to TS 38.161 on clarification of test parameters (not summarized)


Open issues summary
Sub-topic 5-1 UE information collcetion activity for Rel-17 TRP TRS and MIMO OTA
Issue 5-1-1: Template for Device Information Collection
· Proposals
· Proposal 1: select Template for Device Information Collection in R4-2300352 as a starting point for discussion. (Apple)
· Proposal 2: The data templates can contain automatic formula to reduce data processing burden of RAN4 secretary. (vivo)
· Recommended WF

Issue 5-1-2: Which UE information can be shared
· Proposals
· Proposal 1: It is proposed to disclose the following information related to the measurement campaigns performed for FR1 TRP/TRS and MIMO OTA performance requirements Rel-17. (TIM)
· Total number of models
· Total number of vendors
· Percentage of devices per vendor
· Percentage of devices per year of production
· Proposal 2: The number of models have been reported in [2] [3], submission of model number is not needed. In addition, the “number of vendors per lab” and “the percentage of tested devices per vendor” are not needed. (vivo)
· Recommended WF


Reference:
[1] [bookmark: _Ref125442388]R4-2220266, “WF on FR1 TRP TRS” vivo, 3GPP RAN4 #105, November 2022

