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Introduction
This email summary covers the discussions for Rel-18 FR1 TRP TRS WI.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Conclude Workplan, TR skeleton, LS out 
· 2nd round: Conclude details on TRP TRS test method
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	vivo
	Ruixin Wang
	ruixin.wang@vivo.com

	Huawei
	Hai Zhou
	hai.zhou1@hawei.com

	Xiaomi
	Rui Zhou
	zhourui1@xiaomi.com

	Samsung
	Bozhi Li
	bozhi.li@samsung.com

	CAICT
	Siting Zhu
	zhusiting@caict.ac.cn

	Rohde & Schwarz
	Jose M. Fortes
	Jose.Fortes@rohde-schwarz.com

	Qualcomm
	Bin Han
	binhan@qti.qualcomm.com

	OPPO
	Qifei Liu
	liuqifei@oppo.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: General
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2216103
	vivo
	Workplan for Rel-18 TRP TRS WI

	R4-2216104
	vivo
	3GPP TR 38.870 v0.0.1 skeleton

	R4-2216105
	vivo
	LS on 3GPP NR TRP TRS OTA requirements

	R4-2215704
	Samsung
	Proposal 5:	it is proposed to set up a specific time point in Rel-18 TRP TRS work plan to consider test mode if no other valid test method identified, according to previous agreement.



Open issues summary
Sub-topic 1-1 Workplan
Issue 1-1: Workplan for Rel-18 TRP TRS WI
Moderator: in the prepared workplan R4-2216103, specific time point for TxD method (suggested in R4-2215704) was considered.
· Proposals
· Proposal 1: Approve the proposed workplan for FR1 TRP TRS WI in [R4-2216103]
· Recommended WF
· Discuss on how to finetune the workplan, if needed.
· Stabilize the workplan after 1st round discussion.

Companies views’ collection
Sub topic 1-1 Workplan
	Company
	Comments

	XXX
	Issue 1-1: Workplan for Rel-18 TRP TRS WI 


	Samsung
	Issue 1-1: Workplan for Rel-18 TRP TRS WI 
Thanks for moderator to implicitly consider our proposal in current work plan. However, it is better to explicitly capture the previous agreement in R4-2214358 to draw attention. The intention is to avoid no outcome again at the end of Rel-18.

	Apple
	Issue 1-1 : We appreciate the detailed work plan for the Rel18 TRP TRS WI activities. The plan indicates concluding lab alignment framework for identified test scenarios by May 2023 with collection of lab alignment results by August 2023. It is suggested to also add the following item as second sub-bullet under Performance Part framework in May 2023.  
· Collect list of volunteer labs for planned scope of Re18 FR1 TRP TRS alignment activity

	OPPO
	Issue 1-1: Workplan for Rel-18 TRP TRS WI 
A clarification question: Is RC test method permitted to attend the performance requirement development activity? From current version of time plan, the harmonization activity and the performance lab alignment activity will all be concluded at RAN4#108, does it mean that RC can submit commercial device test data to the data pool, if RC is well harmonized with AC?

	vivo
	Issue 1-1: Workplan for Rel-18 TRP TRS WI 
The suggestions from Samsung and Apple are reasonable, we will update the workplan accordingly.
Feedback to OPPO: Currently, only reference method is assumed. Additional considerations depend on RAN4 discussions on harmonization outcome and applicability of RC, and also requirement framework discussion. 




Sub-topic 1-2 TR skeleton
Issue 1-2: TR skeleton for FR1 TRP TRS test methods
· Proposals
· Proposal 1: Approve the proposed skeleton for FR1 TRP TRS test method TR 38.870 in [R4-2216104].
· Recommended WF
· Stabilize the TR skeleton after 1st round discussion

Companies views’ collection
Sub topic 1-2 TR skeleton
	Company
	Comments

	XXX
	Issue 1-2: TR skeleton for FR1 TRP TRS test methods 


	Apple
	The TR skeleton is agreeable. Editorial question:  shouldn’t all of the contents be in revision marks?

	vivo
	Given this is the first version, seems no need to reflect revision marks.



Sub-topic 1-3 LS out on Rel-17 TRP TRS requirements
Moderator: as agreed in WF [R4-2214359], an LS to other OTA groups is needed:
· Proposal 4: With concluding the TRP TRS requirements, an LS to other OTA groups is needed to ensure industry coordination on this topic.
Issue 1-3: LS out on Rel-17 TRP TRS requirements 
· Proposals
· Proposal 1: Send the LS [R4-2216105] to OTA related groups to keep communication on the status of 3GPP. 
· Recommended WF
· Share suggested wording to refine LS content in section 1.3.2.
Companies views’ collection for 1st round 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2216105 (LS out to other OTA groups)
	CAICT: We support to send the LS. But we suggest making clear in the LS that the existing requirements are applicable to SA mode.

	
	Apple: The LS content is agreeable. One suggested clarifications considering the wide range of bodies this LS is directed to :
1) Include the corresponding TT ratio also which was part of RAN4#104e Rel17 agreement along with the bands and CBW which is important information to conformance test bodies. Please note TT is listed this way in TS 38.521-1 FR1 conducted spec.
The recommended Test Tolerance from RAN4 to RAN5 are 1.1 dB for TRP, and 1.4 dB for TRS (computed as 0.62 * MU) for n41 and n78, CBW 100 MHz

	
	Qualcomm: Support to send the LS on the conclusion of Rel-17 TRP/TRS. But we are not sure if it is necessary to include the Rel-18 scope. The approved WID is public information for other SDOs and the objectives in the WID might be changed based on the progress.
Vivo: vivo: the above suggestions from CAICT and Apple are OK to us, we will update the LS. 
For Rel-18 scope, given Rel-17 is focused on quite small scope, better to be included to show 3GPP next steps, we can add wording to show Rel-18 can be updated/modified, if needed.


Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1 Workplan
	Issue 1-1: Workplan for Rel-18 TRP TRS WI
Agreements: The revised workplan of [R4-2216103] for FR1 TRP TRS WI can be approved with the modification of the following”
1. add previous agreement in R4-2214358 to draw attention
2. add “Collect list of volunteer labs for planned scope of Re18 FR1 TRP TRS alignment activity”
Recommendations for 2nd round: N/A

	Sub-topic #2 TR skeleton
	Issue 1-2: TR skeleton for FR1 TRP TRS test methods
Agreements: The revised skeleton of R4-2216104 for FR1 TRP TRS test method TR 38.870 can be approved, only the editorial suggestion from MCC on Annex F is needed.
Recommendations for 2nd round: N/A

	Sub-topic #2 LS out on Rel-17 TRP TRS requirements
	Issue 1-3: LS out on Rel-17 TRP TRS requirements 
Agreements: The revised LS of R4-2216105 to OTA related groups to keep communication on the status of 3GPP can be approved, with the following update：
1. making clear in the LS that the existing requirements are applicable to SA mode
2. add “(computed as 0.62 * MU) for n41 and n78, CBW 100 MHz”
Recommendations for 2nd round: final checking the wording



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2216105 (LS out to other OTA groups)
	 “to be revised”



Discussion on 2nd round (if applicable)


Topic #2: Anechoic chamber test methodology
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215323
	Huawei Tech.(UK) Co.. Ltd
	Proposal 1: this WI should concentrate on defining test methodology and performance criteria for wrist worn watches.
Proposal 2: send LS to CTIA to allow 3GPP to reference the forearm phantom defined in CTIA OTA test plan
Proposal 3: adopt eqn.1 and eqn.2 to calculate TRP and TRS for RedCap devices.
Proposal 4: CA combinations should be limited to two or three based on operators’ recommendations without avoiding MSD in TRS and include both 1 Tx and 2 Tx devices.

	R4-2215324
	Huawei Tech.(UK) Co.. Ltd
	Observation 1: variation in TRP values from fixed phase difference between the two antennas under TxD is within 0.3dB.
Observation 2: uniformly distributed random phase shifts between 0 and 90 degrees produce 0.5dB variation in TRP values.
Observation 3: phase difference caused by frequency drift during a TRP measurement should be minimal.
Proposal 1: Devices supporting transmit diversity techniques such as CDD or similar can be measured with TxD on.
Proposal 2: TRP can be measured under TxD on as reasonable random phase differences up to 90 degrees between the two TxD transmit antennas produce 0.5 dB variation in TRP values.

	R4-2215653
	Apple
	Observation 1:	TPMI indexes 0 and 1 are single port transmission schemes.
Observation 2:	RedCap devices, particularly wearables, can be developed adopting less complex user cases. Requiring simple fixed sized phantoms e.g.: forearm or chest phantoms. Rather than more complex test configurations adopting hands phantoms which may vary dimension and grip  depending on the DUT width dimensions..
Observation 3:	RAN4 has already concluded that for a given NR band under test, the single-carrier verification of OTA performance in stand-alone mode is sufficient and is prioritized over the same verification in an EN-DC configuration.
Observation 4:	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 5:	Investigate possible test time reduction using alternate Test Procedures for FR1 TRP/TRS Measurements:
Observation 6:	Investigate possible Test time reduction by optimization of test cases:

Proposal 1:	Consider to not adopting TPMI indexes 0 and 1 individually, since these single port antenna schemes are less relevant to 2Tx TRP.
Proposal 2:	Define different TRP requirements for coherent and non-coherent UL MIMO capable devices.
Proposal 3:	To not consider TPMI 2 and only focus on TPMI 0 and 1 for non-coherent devices considering the linear combination of separately measurement of TPMI 0 + TPMI 1 results.
Proposal 4:	Enable TPMI indexes for coherent UL MIMO testing.
Proposal 5:	Define a methodology to optimize EIRP based on TPMI selection, FFS.
Proposal 6:	Submit an LS to CTIA requesting more information on forearm phantoms defined on CTIA Test Plan 01.72 Near-Field Phantoms V4.0, section 2.3.
Proposal 7:	RAN4 should conclude work on all first-priority methodology enhancement objectives before starting discussion related to TRP and TRS measurement of devices configured with UL/DL CA.

	R4-2215654
	Apple
	Draft LS on the availability of wrist phantoms for OTA testing

	R4-2215704
	Samsung
	Proposal 1:	DFT-s-OFDM rather than CP-OFDM is selected for TRP test of NR 2Tx UEs
Proposal 2:	1Tx TPMI (TPMI=0~1) is not in the work item scope for NR 2Tx configurations
Observation 1:	2Tx TPMI=2 could be supported by coherent UEs and fullpowerMode1 non-coherent UEs
Observation 2:	the phase variation between two antenna ports is quite large for both non-coherent UEs and coherent UEs
Proposal 3:	It is proposed to discuss if UEs with at least one full power PA are in scope or not.
Proposal 4:	TRS test and requirement of NR 2Tx UE can be still based on 1Tx configuration as long as 1Tx configuration is available.

	R4-2216106
	vivo
	Proposal 1: If a UE’s capability supports both one-layer UL MIMO and TxD, single measurement by single-layer UL MIMO configuration is sufficient.    
Proposal 2: RAN4 should discuss whether single TPMI index is sufficient to verify FR1 single-layer UL MIMO TRP performance. If single TPMI is sufficient, then TPMI index 2 should be selected.    
Proposal 3: Applicability of TPMI-based TRP testing should be defined.    
Proposal 4: RAN4 should further study the performance impact of TRP due to 2 antennas transmission.
Proposal 5: Stable TxD mode should be ensured during TRP OTA testing. An LS to RAN5 is needed to ask for potential solutions on how to stabilize the TxD configuration during conductive RF conformance testing. 
Proposal 6: New measurement parameters for each NR band should be defined for FR1 RedCap TRP TRS OTA testing. 
Proposal 7: Introduce forearm phantom for FR1 wearable device measurement and keep close coordination with CTIA on this topic. 
Proposal 8: For 2DL/2UL inter-band CA tests, similar test procedure as EN-DC can be adopted. 
Proposal 9: RAN4 should make decision on proper 2DL/2UL CA band combinations for TRP and TRS OTA testing. A principle on how to select CA band combination is needed. 

	R4-2216172
	Xiaomi
	Observation 1: For conducted maximum output power for Tx Diversity, the requirement is defined as the sum of the maximum output power from both UE antenna connectors.
Observation 2: The conducted test configuration is not decided yet.
Proposal 1: Send LS to RAN5 to ask for the test configuration for TxD including how to ensure the UE is under TxD mode during the test.
Observation 3: For mode-2 and mode- full power ULFPTx, the TPMI index would be 0 or 1 and correspondingly there is only one Tx port is activated.
Observation 4: For the UE indicating mode-2 or mode-fullpower, when the UE is scheduled for single antenna port transmission, the general requirement apply for single antenna port.
Proposal 2: For UE indicating the feature ul-FullPwrMode-r16 or ul-FullPwrMode2-TPMIGroup-r16 for a band shall meet the requirement for single antenna TRP when scheduled for single antenna-port transmission by DCI format 0_0 or by DCI format 0_1 for codebook-based transmission on a single antenna port.
Proposal 3: The scenario that needs to be considered is for mode-1 ULFPTx and for mode-2/mode-fullpower two antenna is scheduled for transmission.

	R4-2216414
	Qualcomm Incorporated
	Observation 1: Test mode should be avoided for the TRP test method of UE with 2Tx configuration.
Proposal 1: RAN4 to consider the option 2 as the starting point and study the impact of phase difference between two antennas when measuring the TRP.
Proposal 2: The legacy TRP/TRS test method and test system for smartphone can be reused for RedCap devices. The forearm phantom needs to be coordinated with CTIA.
Proposal 3: To reuse the EN-DC test configurations and test methodology for DL/UL CA configuration.
· For TRP measurement, configure NR carrier 1 as a constant power of 10dBm, while measuring NR carrier 2 at maximum output power, and vice versa. 
· For TRS measurement, the UL power configuration for NR carrier 1 and NR carrier 2 is 50%-50% power splitting and measure the TRP for each NR carrier.

	R4-2216446
	OPPO
	Proposal 1: The following two issues should be focused and concluded with high priority for TxD test methodology discussion.
· Is there a test environment or a test configuration that can stably trigger the UE TxD mode?
· Is there phase difference problem causing the total radiated power drift?
Proposal 2: The TRP configured TPMI for single layer UL-MIMO should be selected from one of TPMI 2-5.
Proposal 3: Approve the applicability scheme for guiding the measurement of 2Tx UE.

	R4-2216473
	CAICT
	Proposal 1: Send a LS to CTIA to ask for the permission of forearm phantoms defined in CTIA for 3GPP TRP TRS OTA test method development.



Open issues summary
Sub-topic 2-1 single-layer UL MIMO test methods
Issue 2-1-1: Test parameter for single-layer UL MIMO TRP testing
· Proposals
· Proposal 1:	DFT-s-OFDM rather than CP-OFDM is selected for TRP test of NR 2Tx UEs.
· Recommended WF
· TBA

Issue 2-1-2: Scope for single-layer UL MIMO TRP testing
· Proposals
· Proposal 1: single-layer UL MIMO TRP should consider both coherent UE and non-coherent UE configurations. (moderator)
· Proposal 2: It is proposed to discuss if UEs with at least one full power PA are in scope or not. (Samsung)
· Proposal 3: The scenario that needs to be considered is for mode-1 ULFPTx and for mode-2/mode-fullpower two antenna is scheduled for transmission. (Xiaomi)
· Recommended WF
· Proposals may not be conflicted, share comments on each

Issue 2-1-3: Basic assumption for TPMI-based TRP testing
· Proposals
· Proposal 1: TPMI-based TRP measurement should performed with two antennas transmitting together. (Qualcomm, vivo)
· Proposal 2: TPMI-based TRP measurement should be performed with individual antenna separately. Linearly sum up the two measurement results as final TRP. (Apple)
· Recommended WF
· Down-selection and make decision

Issue 2-1-4: Whether TPMI 0~1 should be considered for single-layer UL MIMO TRP testing
Moderator: the TPMI index selection is based on the selected option from Issue 2-1-3.
· Proposals
· Proposal 1: Consider to not adopting TPMI indexes 0 and 1 individually, since these single port antenna schemes are less relevant to 2Tx TRP. (Apple)
· Proposal 2: To not consider TPMI 2 and only focus on TPMI 0 and 1 for non-coherent devices considering the linear combination of separately measurement of TPMI 0 + TPMI 1 results. (Apple)
· Proposal 3: 1Tx TPMI (TPMI=0~1) is not in the work item scope for NR 2Tx configurations (Samsung)
· Recommended WF
· TBA

Issue 2-1-5: Proper fixed TPMI index for single-layer UL MIMO TRP testing
Moderator: if two-antennas transmitting should be ensured for TPMI-based TRP measurement, then the index should be further decided.
· Proposals
· Proposal 1: RAN4 should discuss whether single TPMI index is sufficient to verify FR1 single-layer UL MIMO TRP performance. If single TPMI is sufficient, then TPMI index 2 should be selected. (vivo)
· Proposal 2: The TRP configured TPMI for single layer UL-MIMO should be selected from one of TPMI 2-5. (OPPO)
· Recommended WF
· TBA

Issue 2-1-6: Dynamic TPMI selection for TRP testing
· Proposals
· Proposal 1: Define a methodology to optimize EIRP based on TPMI selection, FFS.
· Recommended WF
· TBA

Issue 2-1-7: 2Tx test method applicability (TRP)
· Proposals
· Proposal 1: Applicability of TPMI-based TRP testing should be defined. (vivo)
· Proposal 2: If a UE’s capability supports both one-layer UL MIMO and TxD, single measurement by single-layer UL MIMO configuration is sufficient. (vivo)    
· Proposal 3: For UE indicating the feature ul-FullPwrMode-r16 or ul-FullPwrMode2-TPMIGroup-r16 for a band shall meet the requirement for single antenna TRP when scheduled for single antenna-port transmission by DCI format 0_0 or by DCI format 0_1 for codebook-based transmission on a single antenna port. (Xiaomi)
· Recommended WF
· TBA

Issue 2-1-8: TRP and TRS test configurations for UE configured with 2Tx
· Proposals
· Proposal 1: TRS test and requirement of NR 2Tx UE can be still based on 1Tx configuration as long as 1Tx configuration is available. (Samsung)
· Proposal 2: TRP and TRS test methods and requirements should be defined based on the same set of configurations, i.e., 1Tx TRP and TRS, 2Tx TRP and TRS. FFS applicability of test methods and requirements, if UE support Both configurations (Moderator)
· Recommended WF
· TBA

Companies views’ collection
Sub topic 2-1 Single-layer UL MIMO test methods
	Company
	Comments

	Huawei
	Issue 2-1-1: Test parameter for single-layer UL MIMO TRP testing
The proponent cites MPR in R4-2215704 as the reason for this proposal. However, section 6.2D.1 in 38.521-1 v17.5 already defines configurations to test maximum UL MIMO power. In addition, Table 6.2D.1.3-3 includes both DFT-s-OFDM and CP-OFDM. Based on this information, both DFT-s-OFDM rather than CP-OFDM should be tested.
Issue 2-1-2: Scope for single-layer UL MIMO TRP testing
We support all three proposals. On proposal 2, we think that a single PA configuration supporting the required power class and two antennas should be included.
Issue 2-1-3: Basic assumption for TPMI-based TRP testing
We support proposal 1. Proposal 2 can be used as a backup for proposal 1
Issue 2-1-4: Whether TPMI 0~1 should be considered for single-layer UL MIMO TRP testing
We support proposal 1 and 3, but disagrees with proposal 2 because the aim of this WI is to establish method to measure TRP when two antennas transmit simultaneously. However, proposal 2 can be considered as a backup method.
Issue 2-1-5: Proper fixed TPMI index for single-layer UL MIMO TRP testing
We support both proposal 1 and 2. On proposal 1, simulations from R4-2211563 show that TRP is almost independent of TMPI 2-5 under the assumption that total antenna efficiency values from both transmit antennas do not change.
Issue 2-1-6: Dynamic TPMI selection for TRP testing
This is better left to a later stage of this WI because reliable test methods need to be established first.
Issue 2-1-7: 2Tx test method applicability (TRP)
We proposal 1 and 3. Proposal 2 may need further investigation because the phase difference between the two transmit antennas from TMPI 2-5 may not be the same as that under TxD. Studies in array scanning show that antenna efficiency could change with antenna phases due to mutual coupling effects. A classic example is scan blindness where total reflection occurs. 
Issue 2-1-8: TRP and TRS test configurations for UE configured with 2Tx
We support proposal 2.


	Xiaomi
	Issue 2-1-2: Scope for single-layer UL MIMO TRP testing
Support all the proposals. For prop2, we believe if the UE with at least one full power PA is configured for 2TX port transmission then it should be still included.
Issue 2-1-3: Basic assumption for TPMI-based TRP testing
As discussed in the previous issue 2-1-2 and together with issue 2-1-4, if the test is performed with individual antenna, it should be index 0 or 1 which is one antenna transmission and it is not the case of one layer 2 port transmission.
Issue 2-1-4: Whether TPMI 0~1 should be considered for single-layer UL MIMO TRP testing
Support proposal 1 and 3. Similar comment in issue 2-1-3.
Issue 2-1-5: Proper fixed TPMI index for single-layer UL MIMO TRP testing
We can further study the TPMI 2-5 difference and come to one index to cover the requirement.
Issue 2-1-6: Dynamic TPMI selection for TRP testing
This needs to consider also the TE capability and looks like a dynamic OTA test and should be out of the scope of this WID.
Issue 2-1-7: 2Tx test method applicability (TRP)
Support proposal 1 and 3. For proposal 2, we might need further study. 
Issue 2-1-8: TRP and TRS test configurations for UE configured with 2Tx
We support the proposals in principle, however, the UE capability should also be considered.


	Samsung
	Issue 2-1-1: Test parameter for single-layer UL MIMO TRP testing
Support the proposal. In conduction test different waveforms, different RB configurations, different modulations are tested, however, in OTA test only one waveform, one RB configuration, one modulation is adopted. Usually MPR need to be avoided as possible, so only DFS-s-OFDM is applicable for OTA test
Issue 2-1-2: Scope for single-layer UL MIMO TRP testing
For proposal 1, non-coherent UE should be limited to ULFPTx supporting UE, otherwise 2TX TPMI is not supported.
For proposal 2, we support. In our view UEs with at least one full power PA is not in the scope as it is covered by Rel-17 1Tx test method.
For proposal 3, ULFPTx mode2 only supports 1Tx full power.
Issue 2-1-3: Basic assumption for TPMI-based TRP testing
Neither for now
For proposal 1, phase difference stability should be validated before agreeing to test with 2Tx simultaneously. Even for coherent UL MIMO, the requirement allows up to 40 degree phase variation.
For proposal 2, depending on UE ULFPTx capabilities, in some cases there is no 3dB power scaling so summed power is not applicable.
Issue 2-1-4: Whether TPMI 0~1 should be considered for single-layer UL MIMO TRP testing
Support proposal 1 and 3.
For proposal 2, non-coherent devices which do not supports 2Tx are not in scope of 2Tx test. For devices supporting 2Tx, testing separately should not be precluded at current stage.
Issue 2-1-5: Proper fixed TPMI index for single-layer UL MIMO TRP testing
In case 2Tx TPMI is adopted for test, TPMI index 2 is enough. Moreover, for ULFPTx mode 1 UE, the only supported 2Tx TPMI is TPMI=2.
Issue 2-1-6: Dynamic TPMI selection for TRP testing
We think dynamic TPMI is not necessarily to be considered in conformance test.
Issue 2-1-7: 2Tx test method applicability (TRP)
We agree with the principle of proposal 1 and 2, but would like to further discuss after test method is concluded.
For proposal 3, conduction requirement is referred to. converting to OTA scenario,  could it be interpreted as “UE indicating the feature ul-FullPwrMode-r16 or ul-FullPwrMode2-TPMIGroup-r16 for a band shall be tested with 1Tx configuration and meet 1Tx TRP requirement”?
Issue 2-1-8: TRP and TRS test configurations for UE configured with 2Tx
We support proposal 1. TRS is not necessary to be tested with both 1Tx and 2Tx respectively.


	CAICT
	Issue 2-1-2: Scope for single-layer UL MIMO TRP testing
Support proposal 1 from moderator.
Issue 2-1-3: Basic assumption for TPMI-based TRP testing
We support proposal 1 as a starting point.
Issue 2-1-4: Whether TPMI 0~1 should be considered for single-layer UL MIMO TRP testing
We support proposal 1 and proposal 3. According to WF R4-2214358, our target for multi-antenna system UE is to develop the test methodologies with multi-antenna active if feasible. Considering this is the first meeting of R18 TRP TRS OTA enhancement, we should not say TPMI=2 will not be considered.
Issue 2-1-5: Proper fixed TPMI index for single-layer UL MIMO TRP testing
Support proposal 1 and 2.
Issue 2-1-6: Dynamic TPMI selection for TRP testing
We should complete the test method based on a fixed TPMI first.
Issue 2-1-7: 2Tx test method applicability (TRP)
Support proposal 1. For proposal 2, we propose to FFS whether single measurement is sufficient for this case.

	Apple
	Issue 2-1-2: Scope for single-layer UL MIMO TRP testing
As a variant of Proposal 1, we would like to consider:
 Proposal 4: Single-layer UL MIMO TRP should consider different requirements for both coherent UE and non-coherent UE configurations.
Issue 2-1-3: Basic assumption for TPMI-based TRP testing
As a proponent, we support Proposal 2.
Issue 2-1-4: Whether TPMI 0~1 should be considered for single-layer UL MIMO TRP testing
As a proponent we support Proposals 1 and 2.
Issue 2-1-5: Proper fixed TPMI index for single-layer UL MIMO TRP testing
In our view, Proposal 1 implies that a single TPMI would be used for all test positions in the TRP test.  This could give rise to destructive interference issues, as had been discussed in the Rel-17 discussion of this issue.  Proposal 2, with its selection of TPMI 2-5, seems to select only coherent UL MIMO for consideration.  We should not exclude non-coherent UL MIMO.  We suggest considering the following additional alternative:
Proposal 3: RAN4 should preclude a single TPMI for single-layer UL MIMO TRP verification. Further discussion of TPMI applicability should also take into consideration the overall goal to enable UL MIMO TRP for UEs supporting non-coherent and coherent UL MIMO.
Issue 2-1-6: Dynamic TPMI selection for TRP testing
As a proponent we support the Proposal.
Issue 2-1-7: 2Tx test method applicability (TRP)
We support Proposal 1
Issue 2-1-8: TRP and TRS test configurations for UE configured with 2Tx
We suggest a new alternative:
Proposal 3: TRP and TRS test methods and requirements should be defined based on the same set of configurations, i.e., 1Tx TRP and TRS for non-coherent cases, 2Tx TRP and TRS for coherent cases. FFS applicability of test methods and requirements, if UE support Both configurations


	Qualcomm
	Issue 2-1-2: Scope for single-layer UL MIMO TRP testing
We support P1 and P3. For P2, in case, UE uses the 2Tx transmission, it is in the scope. It depends on the target power class.
Issue 2-1-3: Basic assumption for TPMI-based TRP testing
We support P1. Encourage to evaluate the impact due to the phase invariance (simulation and/or measurement). 
For P2, we had some discussion in Rel-17. It is not feasible to control the physical antenna by TPMI. For example, it is possible that TPMI0 and TMPI1 are mapping to the same physical antenna.
Issue 2-1-4: Whether TPMI 0~1 should be considered for single-layer UL MIMO TRP testing
Support P1 and P3.
Issue 2-1-5: Proper fixed TPMI index for single-layer UL MIMO TRP testing
It seems TMPI 2 can be the starting  point and further discuss the feasibility.
Issue 2-1-6: Dynamic TPMI selection for TRP testing
Fixed TPMI is preferred.
Issue 2-1-7: 2Tx test method applicability (TRP)
Support P1. 
For P2/P3, with unified test method for one layer UL MIMO and TxD, it could be tested by either one.
Issue 2-1-8: TRP and TRS test configurations for UE configured with 2Tx
We support P1 an P2. 

	OPPO
	Issue 2-1-1: Test parameter for single-layer UL MIMO TRP testing 
For TRP/TRS test, not every configuration need to be measured. So we support the proposal that only DFT-S-OFDM is tested for TRP.
Issue 2-1-2: Scope for single-layer UL MIMO TRP testing
For P1, it is good solution that the test method can cover both coherent UE and non-coherent UE, however, it depends on whether there is such a solution which need further discussion.
For P2, our view is that UEs with one full power PA to satisfy the power class requirement is not in the scope of 2Tx test methodology.
We support P3.
Issue 2-1-3: Basic assumption for TPMI-based TRP testing
P1 is preferred.
Issue 2-1-4: Whether TPMI 0~1 should be considered for single-layer UL MIMO TRP testing
We support P1 and P3. P2 is the same proposal as Issue 2-1-3, and it is not favourable solution but can be backup only if no other solution is agreed.
Issue 2-1-5: Proper fixed TPMI index for single-layer UL MIMO TRP testing
We support both P1 can P2. TPMI index 2 can be agreed as the configuration parameter for single-layer UL-MIMO.
Issue 2-1-6: Dynamic TPMI selection for TRP testing
We echo Huawei’s view. The optimized EIRP based on TPMI selection is somehow like combining the two antenna patterns’ better envelope to get the final TRP performance. Further study is needed whether it is a practical working state for UE in real network.
Issue 2-1-7: 2Tx test method applicability (TRP)
We support the proposals. R4-2216446 has similar proposal that summarized the applicability of 2Tx test method as below.
	UE capability on 2Tx
	Applicability of the test case

	
	Perform the test according to TxD test methodology
	Perform the test according to single layer UL-MIMO test methodology

	UE supporting TxD but not supporting single layer UL-MIMO
	√
	x

	UE supporting single layer UL-MIMO but not supporting TxD
	x
	√

	UE supporting both TxD and single layer UL-MIMO
	x
	√



Issue 2-1-8: TRP and TRS test configurations for UE configured with 2Tx
Support P2.

	vivo
	Issue 2-1-2: Scope for single-layer UL MIMO TRP testing
Support proposals.
Issue 2-1-3: Basic assumption for TPMI-based TRP testing
We support proposal 1. Proposal 2 can be considered in P1 is not workable if identified.
Issue 2-1-4: Whether TPMI 0~1 should be considered for single-layer UL MIMO TRP testing
Agree with Huawei, the aim of this WI is to establish method to measure TRP when two antennas transmit simultaneously. 1Tx TPMI should not be used, only if that is the only solution.
Issue 2-1-5: Proper fixed TPMI index for single-layer UL MIMO TRP testing
Support proposal 1, if TPMI index 2 is supported by UE, it should be selected as 1st priority. for UE can not support this TPMI, we agree with Apple, we can further discuss, the goal is to cover all FR1 UE support 1-layer UL MIMO capability. 
Issue 2-1-6: Dynamic TPMI selection for TRP testing
RAN4 may need further discussions on the stability and measurement time for this methodology.
Issue 2-1-8: TRP and TRS test configurations for UE configured with 2Tx
It would be good to perform the TRP and TRS testing of the same UE with aligned Tx configurations. Open to further discuss.


 
Sub-topic 2-2 TxD test method 
Issue 2-2-1: How to ensure TxD mode under OTA testing 
· Proposals
· Proposal 1: Stable TxD mode should be ensured during TRP OTA testing. An LS to RAN5 is needed to ask for potential solutions on how to stabilize the TxD configuration during conductive RF conformance testing. (vivo, Xiaomi)
· Recommended WF
· TBA

Issue 2-2-2: Phase impact when measure 2Tx TRP (general for TxD and TPMI-based TRP) 
· Proposals
· Proposal 1: Study the impact of phase difference between two antennas when measuring the TRP. (Qualcomm, OPPO, vivo)
· Proposal 2: TRP can be measured under TxD on as reasonable random phase differences up to 90 degrees between the two TxD transmit antennas produce 0.5 dB variation in TRP values. (Huawei)
· Recommended WF
· Above two proposals are not conflicted, share comments on both

Issue 2-2-3: Detailed TxD test configurations 
· Proposals
· Proposal 1: Devices supporting transmit diversity techniques such as CDD or similar can be measured with TxD on. (Huawei)
· Recommended WF
· TBA

Companies views’ collection
Sub topic 2-2  TxD test method
	Company
	Comments

	Huawei
	Issue 2-2-1: How to ensure TxD mode under OTA testing 
Section 6.2G in TS 38.521-1 v17.5 has specified TxD configuration. Would it be sufficient? if not, what else is missing?
Issue 2-2-2: Phase impact when measure 2Tx TRP (general for TxD and TPMI-based TRP) 
We support both proposal 1 and 2. On proposal 1, R4-2211563 presented simulation results under the assumption that total antenna efficiency values on the two transmit antennas do not change. We could look into the antenna phase impact on total antenna efficiency due to mutual coupling.
Issue 2-2-3: Detailed TxD test configurations 
As proponent, we support the proposal, which is validated by lab measurement.


	Xiaomi
	Issue 2-2-1: How to ensure TxD mode under OTA testing 
Support to send an LS. To Huawei, the intension is to try to clarify how to keep the UE under TXD mode during the test. Current TS 38.521 spec has not specify such procedure.
Issue 2-2-2: Phase impact when measure 2Tx TRP (general for TxD and TPMI-based TRP) 
Thanks Huawei for the simulation. We agree to further study the phase impact.
Issue 2-2-3: Detailed TxD test configurations 
We believe the test with TxD on is our goal to specify such test.


	Samsung
	Issue 2-2-1: How to ensure TxD mode under OTA testing 
It is helpful to learn more solutions to stabilize TxD mode. Anyhow RAN5 is focusing on conduction test which is different from OTA test, RAN5 input can be reference but should not block RAN4 discussion, i.e., if LS is sent to RAN5, it does not mean that RAN4 stop own work to wait for and to rely on RAN5 reply.
Issue 2-2-2: Phase impact when measure 2Tx TRP (general for TxD and TPMI-based TRP) 
For proposal 1, refinement is need to highlight the issue not caused by phase difference but caused by phase difference variation along with time:
Study the impact of phase difference variation between two antennas when measuring the TRP.

Issue 2-2-3: Detailed TxD test configurations 
Depends on Issue 2-2-2.


	CAICT
	Issue 2-2-1: How to ensure TxD mode under OTA testing 
Support the proposal.

	R&S
	Issue 2-2-1: How to ensure TxD mode under OTA testing 
Following Huawei’s comment, from TE point of view there are no means to ensure “stable TxD mode” beyond the signalling settings already defined in RAN5 test specification. 
Although, we do not oppose to request feedback from RAN5.
Issue 2-2-2: Phase impact when measure 2Tx TRP (general for TxD and TPMI-based TRP) 
We support Proposal 1, even though Proposal 2 already show some valuable results to determine the impact of phase difference.
In order to minimize the effect of the phase difference over time, there is also the option to increase the number of measured sub-frames in order to average out this effect. Current test procedure in TR 38.834 and TS 38.161 refer to TS 38.521-1, and thus the power measurement is performed only for one active sub-frame (1ms). 

	Huawei
	Issue 2-2-2: Phase impact when measure 2Tx TRP (general for TxD and TPMI-based TRP
In responding to comment from Samsung, R4-2215324 commented on the phase difference variation over time. However such a variation over time is likely to be minimum during a TRP measurement period because the causes of the variation are frequency drift and temperature changes, both of which are slow-changing within a TRP measurement period.

	Apple
	Issue 2-2-1: How to ensure TxD mode under OTA testing 
We don’t support Proposal 1, since it is not clear if a potential test mode for TxD devices can actually mitigate the issues related to TxD TRP.  Further discussion is needed to determine whether a stabilized TRP result is even feasible for TxD TRP testing.
Issue 2-2-2: Phase impact when measure 2Tx TRP (general for TxD and TPMI-based TRP) 
We propose a variant based on Proposal 1: 
Proposal 3: Feasibility test study based on the impact of phase difference between two antennas when measuring the TRP. A target pass/fail criteria needs to be defined.
We don’t support Proposal 2, a test lab can’t define the phase difference on the signal delivered to each antenna, besides, this phase difference can drift on non-coherent applications.
Issue 2-2-3: Detailed TxD test configurations 
We don’t support Proposal 1, the contribution R4-2215324 have several assumptions to draw this conclusion. The antennas topology/placement/distance on the study is unrealistic and minimizes the effect of antenna coupling and destructive interference.  In general, further study into the feasibility of TxD TRP is needed, as we commented to Issue 2-2-1.

	Qualcomm
	Issue 2-2-1: How to ensure TxD mode under OTA testing 
Share the similar view as Huawei. The signalling for TxD has been defined. What else we need the feedback from RAN5? What does stable TxD mode mean? Is it expected RAN5 to have some test to make sure UE is working in TxD mode during the testing? 
Issue 2-2-2: Phase impact when measure 2Tx TRP (general for TxD and TPMI-based TRP) 
Support P1. The evaluation can be done by simulation and/or measurement.
Issue 2-2-3: Detailed TxD test configurations 
Support P1 as the starting point.

	OPPO
	Issue 2-2-1: How to ensure TxD mode under OTA testing 
We support the proposal. Stable TxD mode on UE is the base for test methodology.
Issue 2-2-2: Phase impact when measure 2Tx TRP (general for TxD and TPMI-based TRP) 
We support P1. P2 is reasonable, however, whether the actual phase difference shift is less than 90 degrees is unknown.

	vivo
	Issue 2-2-1: How to ensure TxD mode under OTA testing 
Clarification on proposal 1, this is not asking for RAN5’s Test Mode supporting, but seeking more information on how to ensure stable TxD mode.
We also agree with Samsung that RAN4 can also keep discussions on potential solutions.



Sub-topic 2-3 RedCap test method 
Issue 2-3-1: TRP and TRS calculation for RedCap 
· Proposals
· Proposal 1: Adopt the same TRP and TRS calculation equation (in Clause 6.2.1 and 7.2.1 in TS 38.161 v17.0.0) for Handheld UE to calculate TRP and TRS for RedCap devices. 
· Recommended WF
· TBA

Issue 2-3-2: UE type for RedCap 
Moderator: In the WID [R4-222669], it is agreed to focus on wrist-worn device.
· RedCap devices (focused on wearable device only)
· Wrist-worn device as 1st priority
· Proposals
· Proposal 1: this WI should concentrate on defining test methodology and performance criteria for wrist worn watches. 
· Recommended WF
· Discuss and decide whether further limited to watch type for Wrist-worn device.

Issue 2-3-3: Test parameters for RedCap 
· Proposals
· Proposal 1: New measurement parameters for each NR band should be defined for FR1 RedCap TRP TRS OTA testing. 
· Recommended WF

Issue 2-3-4: Phantom for RedCap testing and requirements 
Moderator: in the Reply LS R4-2114591 from CTIA on phantom reference, CTIA has agreed the reference of phantoms for 3GPP test method development, forearm phantom was also highlighted in the Reply LS. 
· Proposals
· Proposal 1: Introduce forearm phantom for FR1 wearable device measurement and keep close coordination with CTIA on this topic via LS. (vivo, CAICT, Apple, Huawei, Qualcomm)
· Recommended WF

Issue 2-3-5: Test system for RedCap testing 
Moderator: in general, the test systems for smartphone can be reused for wearable device, but some additional considerations are needed. 
· Proposals
· Proposal 1: The legacy TRP/TRS test method and test system for smartphone can be reused for RedCap devices. (Qualcomm)
· Recommended WF

Companies views’ collection
Sub topic 2-3  RedCap test method
	Company
	Comments

	Huawei
	Issue 2-3-1: TRP and TRS calculation for RedCap 
We support proposal 1.
Issue 2-3-2: UE type for RedCap 
As proponent, we support proposal 1 because this simplifies test scenarios.Issue 2-3-3: Test parameters for RedCap 
We support proposal 1.
Issue 2-3-4: Phantom for RedCap testing and requirements 
We support proposal 1.
Issue 2-3-5: Test system for RedCap testing 
We support proposal 1.


	Xiaomi
	Issue 2-3-2: UE type for RedCap 
Agree with moderator that the “watch” definition might need to be clarified, e.g. if the wrist band will be considered.
Issue 2-3-4: Phantom for RedCap testing and requirements 
Support proposal 1.
Issue 2-3-5: Test system for RedCap testing 
Support proposal 1.


	Samsung
	Issue 2-3-1: TRP and TRS calculation for RedCap 
In theory it is natural to follow the equation for handheld UE, just one question, for forearm phantom, whether the performance difference between left and right obvious.


	CAICT
	We support all the proposals for topic 2-3.
For Issue 2-3-4, one question to be clarified: CTIA highlighted in the Reply LS that in addition to the head and hand phantoms, they also defined a forearm phantom. Does this mean that 3GPP can directly reference the forearm phantom sections in CTIA test plan with © CTIA Certification? Do not need to send LS again?
For Issue 2-3-5, we would appreciate if moderator can further clarify what other factors need to be considered when reusing the smartphone test systems for RedCap devices.

	R&S
	Issue 2-3-5: Test system for RedCap testing 
We support Proposal 1. We do not see any limitations for anechoic chamber method to support RedCap devices testing, nor with the testing using forearm phantom.
On the other hand, if alternate methods are studied (e.g. Reverb Chamber), these must consider the effect of different phantoms (e.g. chamber loading, number of samples to achieve statistical convergence…). 

	Huawei
	Issue 2-3-1: TRP and TRS calculation for RedCap 
In responding to the question from Samsung, the performance difference between left and right forearm phantom is likely to be small, but does exist due to impact on device antennas from different cross-section sizes in the forearm phantom. 

	Apple
	Issue 2-3-1: TRP and TRS calculation for RedCap 
We support Proposal 1.
Issue 2-3-2: UE type for RedCap 
We support Proposal 1. 
Issue 2-3-3: Test parameters for RedCap 
We support Proposal 1.
Issue 2-3-4: Phantom for RedCap testing and requirements 
As a proponent we support proposal 1.
Issue 2-3-5: Test system for RedCap testing 
We support proposal 1.

	Qualcomm
	We support the proposals in sub-topic 2-3

	OPPO
	Issue 2-3-1: TRP and TRS calculation for RedCap 
We support the proposal.
Issue 2-3-2: UE type for RedCap 
We support the proposal. Other types of RedCap devices can be 2nd priority for the WI.
Issue 2-3-3: Test parameters for RedCap 
We support the proposal.
Issue 2-3-4: Phantom for RedCap testing and requirements 
We support the proposal.
Issue 2-3-5: Test system for RedCap testing
We support the proposal.

	vivo
	Feedback to CAICT, for the additional phantom reference, WI Rapporteur is doing offline coordination with CTIA certification.  
For RedCap, we may need to consider at least new phantom positioning, and whether new measurement grid is needed (watch battery is a challenge for time-consuming OTA testing), other aspects may be further identified.



Sub-topic 2-4 CA  
Issue 2-4-1: Scope management for CA test methods 
Moderator: As guided by Vice Chair when discussed the Rel-18 WID in RAN plenary meeting, recorded in RP-222587, that
“we will prioritize the discussion on 1st priority work during RAN4 meetings on the other hand no exclusion of handling 2nd priority topics which should be contribution driven”
· Proposals
· Proposal 1: Follow guidance from Vice Chair when moderate the Rel-18 OTA WID discussion that CA test method can be discussed as 2nd priority based on contribution driven (Moderator)
· Proposal 2: RAN4 should conclude work on all first-priority methodology enhancement objectives before starting discussion related to TRP and TRS measurement of devices configured with UL/DL CA. 
· Recommended WF
· TBA

Issue 2-4-2: Band combinations for CA test methods 
· Proposals
· Proposal 1: RAN4 should make decision on proper 2DL/2UL CA band combinations for TRP and TRS OTA testing. A principle on how to select CA band combination is needed. (vivo)
· Proposal 2: CA combinations should be limited to two or three based on operators’ recommendations without avoiding MSD in TRS and include both 1 Tx and 2 Tx devices. (Huawei)
· Recommended WF
· TBA

Issue 2-4-3: Test procedure for CA 
· Proposals
· Proposal 1: For 2DL/2UL inter-band CA tests, similar test procedure as EN-DC can be adopted. (Qualcomm, vivo)
· For TRP measurement, configure NR carrier 1 as a constant power of 10dBm, while measuring NR carrier 2 at maximum output power, and vice versa. 
· For TRS measurement, the UL power configuration for NR carrier 1 and NR carrier 2 is 50%-50% power splitting and measure the TRP for each NR carrier.
· Recommended WF
· TBA

Companies views’ collection
Sub topic 2-4  CA test method
	Company
	Comments

	Huawei
	Issue 2-4-1: Scope management for CA test methods 
We support proposal 1 and 2.
Issue 2-4-2: Band combinations for CA test methods 
We support proposal 1 and 2.
Issue 2-4-3: Test procedure for CA 
We support proposal 1.


	Xiaomi
	Issue 2-4-1: Scope management for CA test methods 
Support proposal 1 and 2.
Issue 2-4-2: Band combinations for CA test methods 
Suggest to postpone the discussion.
Issue 2-4-3: Test procedure for CA 
Suggest to postpone the discussion.


	Samsung
	Issue 2-4-1: Scope management for CA test methods 
2nd priority is set for CA test methods considering large work load of R18 TRP TRS. Contribution driven is understandable, however, for UL CA case, more issues are expected, maybe focusing on DL CA firstly.
Issue 2-4-2: Band combinations for CA test methods 
For proposal 1, as commented in Issue 2-4-1, maybe focusing on DL CA firstly.
For proposal 2, we would like to know how to understand 2Tx under CA test, does that mean CC1@2Tx + CC2@2Tx or CC1@1Tx + CC2@1Tx ?
Issue 2-4-3: Test procedure for CA 
Generally it is good to align with ENDC. However, it is better to allow more time for further checking every detailed difference between ENDC and CA.


	R&S
	Issue 2-4-1: Scope management for CA test methods 
We support the moderator Proposal 1 based on leadership guidance.

Issue 2-4-3: Test procedure for CA 
With regards to proposal 1, we would like to get clarification on several topics:
· Is the intention to test TRP only when UL CA is supported?
· What is the rationale to perform TRP measurements sequentially with max power per carrier? For EN-DC, the main reason was the focus on NR radiated performance only, but for UL CA we understand the bands will be tested in single carrier mode (non-CA) and this UL CA will be tested in addition to those.
· Is the intention to test TRS only when UL CA is supported, or the case with 2DL/1UL will be also covered?

	Apple
	Issue 2-4-1: Scope management for CA test methods 
We prefer Proposal 2, since it gives clear guidance on how to structure the work and actually gives the best chance to conclude the work item on time.
Issue 2-4-2: Band combinations for CA test methods 
We suggest postponing band combination selection until Issue 2-4-1 is resolved.
Issue 2-4-3: Test procedure for CA 
We suggest postponing test procedure discussion until Issue 2-4-1 is resolved.

	Qualcomm
	Issue 2-4-1: Scope management for CA test methods 
We support P1 and P2
Issue 2-4-2: Band combinations for CA test methods 
Suggest postponing the discussion.
Issue 2-4-3: Test procedure for CA 
Suggest postponing the discussion.


	OPPO
	Issue 2-4-1: Scope management for CA test methods 
Support P1 and P2.
Issue 2-4-2: Band combinations for CA test methods 
Support P1 and P2.
Issue 2-4-3: Test procedure for CA 
Support P1.


	vivo
	Issue 2-4-1: Scope management for CA test methods 
We support Proposal 1.



Companies views’ collection for 1st round 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic 2-1 single-layer UL MIMO test methods
	Issue 2-1-1: Test parameter for single-layer UL MIMO TRP testing
Moderator: two companies support the proposal; one company thinks both DFT-s-OFDM and CP-OFDM.
Recommendations for 2nd round:
· Further discuss the potential parameter
Issue 2-1-2: Scope for single-layer UL MIMO TRP testing
Moderator: In general, most companies are supportive for all the proposals, but some detailed questions are raised for proposal 2. 
Tentative agreements:
· New Proposal 1: The overall goal is to enable single-layer UL MIMO TRP for all UEs supporting coherent UE and non-coherent UE configurations. Test configurations may/may not be the same, FFS.
· New Proposal 2: RAN4 further discuss whether UEs with at least one full power PA are in scope or not. Also consider different power class.
· Proposal 3: The scenario that needs to be considered is for mode-1 ULFPTx and for mode-2/mode-fullpower two antenna is scheduled for transmission. 
Recommendations for 2nd round:
· Confirm the above tentative agreements
Issue 2-1-3: Basic assumption for TPMI-based TRP testing
Moderator: most companies prefer proposal 1, one company thinks phase impact should be started first.
  Tentative agreements:
· New Proposal 1: TPMI-based TRP measurement (if adopted) can be performed with two antennas transmitting together as 1st priority. Phase impact should be studied.
· New Proposal 2: whether TPMI-based TRP measurement can be performed with individual antenna separately, is FFS. 
Recommendations for 2nd round:
· Confirm the above tentative agreements
Issue 2-1-4: Whether TPMI 0~1 should be considered for single-layer UL MIMO TRP testing
Moderator: all the companies support proposal 1. For other proposals, views are not converged.
Agreements:
Proposal 1: Consider to not adopting TPMI indexes 0 and 1 individually, since these single port antenna schemes are less relevant to 2Tx TRP. 
Recommendations for 2nd round:
· Further discuss other proposals

Issue 2-1-5: Proper fixed TPMI index for single-layer UL MIMO TRP testing
Moderator: for detailed TPMI, companies have different views. But seems it is the common understanding that the group will develop test configurations for UEs supporting non-coherent and coherent UL MIMO (tentative agreements in Issue 2-1-1). 
Recommendations for 2nd round:
· Further discuss other proposals

Issue 2-1-6: Dynamic TPMI selection for TRP testing
Moderator: companies have different understanding on this approach, further study is needed.
Recommendations for 2nd round:
· Further discuss this approach
Issue 2-1-7: 2Tx test method applicability (TRP)
Moderator: all the companies are supportive to proposal 1, but share different views on P2 and P3.
Agreements: 
Proposal 1: Applicability of TPMI-based TRP testing should be defined.
 Recommendations for 2nd round:
· Further discuss other proposals
Issue 2-1-8: TRP and TRS test configurations for UE configured with 2Tx
Moderator: companies have different views on TRS configurations.
Recommendations for 2nd round:
· Further discuss 


	Sub-topic 2-2 TxD test method
	Issue 2-2-1: How to ensure TxD mode under OTA testing 
Moderator: companies share different views on what information is needed from RAN5. 
  Recommendations for 2nd round:
· Further discuss 
Issue 2-2-2: Phase impact when measure 2Tx TRP (general for TxD and TPMI-based TRP) 
Moderator: companies are all generally OK with proposal 1, slightly different views on wording. 
Tentative agreements:
Proposal 1: Study the impact of phase variation between two antennas when measuring the TRP.
  Recommendations for 2nd round:
· Further check above tentative agreements 
· Further discuss whether a target pass/fail criteria needs to be defined for TxD method
· Further discuss proposal 2
Issue 2-2-3: Detailed TxD test configurations 
Moderator: views are diverged. 
Recommendations for 2nd round:
· Further discuss 

	Sub-topic 2-3 RedCap test method
	Moderator: companies are generally supportive to all the proposals, and share some detailed suggestions for few proposals.
Tentative agreements:
· Proposal 1: Adopt the same TRP and TRS calculation equation (in Clause 6.2.1 and 7.2.1 in TS 38.161 v17.0.0) for Handheld UE to calculate TRP and TRS for RedCap devices. 
· New Proposal 2: this WI should concentrate on defining test methodology and performance criteria for wrist worn watches. Further discuss and confirm the “watch” definition, following the same conclusion for “watch” in Rel-17 RedCap WI is needed.
· Proposal 3: New measurement parameters for each NR band should be defined for FR1 RedCap TRP TRS OTA testing. 
· New Proposal 4: Introduce forearm phantom for FR1 wearable device measurement and keep close coordination with CTIA on this topic, WI rapporteur coordinate with CTIA certification on whether new LS is needed . 
· New Proposal 5: The legacy TRP/TRS test method and test system for smartphone can be reused for RedCap devices as much as possible. Other aspects like new phantom positioning and new measurement grid should also be considered. 
Recommendations for 2nd round:
· Confirm the above tentative agreements




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Topic #3: Rever-chamber test method
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215322
	Huawei Tech.(UK) Co.. Ltd
	Proposal 1: the lab alignment criteria of 1.2dB for TRP and 1.5dB for TRS are used for harmonization between MPAC and RC.
Proposal 2: RC measurement should use at least 100 independent samples.
Proposal 3: perform RC tests according to Annex E.2 and Annex E.3 of [4], adopt text in Annex E.2 and Annex E.3 of [4] in TS 38.161 for RC tests after harmonization between MPAC and RC is achieved.


	R4-2215655
	Apple
	Proposal 1	
Adopt at least one aligned lab from FR1 TRP/TRS [4], as a reference for anechoic chamber test methodology.
Proposal 2	
Perform a RC based lab alignment with RC technology correspondent MU, prior to harmonize results with reference AC lab results. 
Proposal 3	
Adopt the same pass/fail criteria defined on AC FR1 TRP/TRS lab alignment for AC/RC harmonization.
Proposal 4	
Consider at least 4 PADs on the lab alignment activity, capable of evaluate bands n5, n41, n28, n78, and n79.
Proposal 5 
The RC lab alignment effort shall adopt anonymized PADs.
Proposal 6
	Volunteer AC & RC labs participants of this harmonization effort shall not share measured data among themselves, but submit it to the rapporteur for post-processing and pass/fail analysis.

	R4-2216107
	vivo
	Proposal 1: Continue the study of above aspects to ensure that Reverb-chamber system can be applicable to NR FR1 TRP TRS testing. 
Proposal 2: To ensure the smooth progress for harmonization activity of RC with reference method, the test method development for RC in RAN4 and RAN5 should be a stepwise approach, the full package of RC system to support 1Tx configuration under browsing mode should be finalized first. 
Proposal 3: Supportive of 2Tx case, RedCap and CA can be further discussed after there is clear understanding of enhancement of the reference method for those aspects. 

	R4-2216173
	Xiaomi
	Observation 1: The reverberation based test method has been captured already in TR 37.902.
Proposal 1: The already defined Reverberation based test method in TR 37.902 can be the starting point for TRP and TRS based test method.
Observation 2: With calibration, the test result of reverberation based test method is still the absolute TRP/TRS.
Proposal 2: To use the absolute TRP/TRS as figure of merit for the performance harmonization.
Observation 3: The LTE MIMO OTA harmonization test campaign has considered the test samples and MU of each test method to obtain an agreed harmonization pass/fail limit.
Proposal 3: To consider both the test samples and MU of each test method to obtain an agreed harmonization pass/fail limit.

	R4-2216447
	OPPO
	Observation 1: The reverberation chamber has already been used for SISO OTA measurement for over ten years, and are widely equipped among the industry chain.
Observation 2: The reverberation chamber method has been captured in several 3GPP specifications, with test methodology elaboration and test procedure description.
Proposal 1: The legacy reverberation chamber based method should be reused as much as possible, including test system and test procedure, and can be the baseline to develop the test parameters and test configurations of FR1 TRP and TRS.
Proposal 2: Approve the the Harmonization Activity framework in this contribution



Open issues summary
Sub-topic 3-1 Rationale behind RC method
Moderator: As agreed in the WF R4-2210677, the following aspects should be studied:
Issue 2-3-2: Testability aspects for Reverb-chamber based test method
Agreements:
RAN4 further study at least the following aspects for RC based test method:
· the minimum number of samples to achieve the statistically isotropic environment of RC system for NR FR1 testing
· the minimum distance for device placement in the RC where the fields are indeed statistically uniform, for NR FR1 frequency bands
· a unique “loading” approach to broaden the coherence bandwidth of the chamber
· how to verify UE TAS OFF in a RC based test system.
· the impact induced by increased channel bandwidth (100MHz) on NR FR1 TRP TRS testing
· other aspects are not precluded



Issue 3-1-1: Rationale study of RC method for NR
· Proposals
· Proposal 1: Continue the study of below aspects to ensure that Reverb-chamber system can be applicable to NR FR1 TRP TRS testing. 
· the minimum number of samples to achieve the statistically isotropic environment of RC system for NR FR1 testing
· the minimum distance for device placement in the RC where the fields are indeed statistically uniform, for NR FR1 frequency bands
· a unique “loading” approach to broaden the coherence bandwidth of the chamber
· how to verify UE TAS OFF in a RC based test system.
· the impact induced by increased channel bandwidth (100MHz) on NR FR1 TRP TRS testing
· other aspects are not precluded
· Recommended WF
· TBA

Issue 3-1-2: Test samples of RC method for NR
· Proposals
· Proposal 1: RC measurement should use at least 100 independent samples. 
· Recommended WF
· TBA

Companies views’ collection
Sub topic 3-1 Rationale behind RC method
	Company
	Comments

	Huawei
	Issue 3-1-1: Rationale study of RC method for NR
We support proposal 1.
Issue 3-1-2: Test samples of RC method for NR
As a proponent, we support proposal 1, which has been used in LTE RC tests.

	Xiaomi
	Issue 3-1-1: Rationale study of RC method for NR
Support proposal 1.
Issue 3-1-2: Test samples of RC method for NR
A clarification question: is the 100 samples for harmonization or for defining requirement?

	CAICT
	Issue 3-1-1: Rationale study of RC method for NR
Support proposal 1.
Issue 3-1-2: Test samples of RC method for NR
Support proposal 1.

	R&S
	Issue 3-1-1: Rationale study of RC method for NR
We support Proposal 1, and we would like to add the study of different human phantoms (e.g. forearm for wearables) to the different aspects listed under proposal 1.

	Huawei
	Issue 3-1-2: Test samples of RC method for NR
In responding to the question from Xiaomi, the 100 independent samples apply to both harmonization or defining requirement. Obviously, more samples can be used.

	Apple
	Issue 3-1-1: Rationale study of RC method for NR
We support proposal 1.
Issue 3-1-2: Test samples of RC method for NR
We don’t agree with the Proposal 1, RC isotropicity is dependent on the chamber implementation. We have an alternative proposal:
Proposal 2: All RC based measurement systems should provide evidences that reach statistic isotropy, including the minimum sampling number. RAN4 should also consider such a procedure as a potential chamber validation technique, with details to be further discussed.

	OPPO
	Issue 3-1-1: Rationale study of RC method for NR
We generally support the proposal. Our question is whether there are different conclusions on those aspects between NR FR1 and LTE. As some contributions mentioned, RC method has already been adopted in 3GPP specifications as alternative OTA test method. To save limited time budget, it’s better to focus on the aspects where difference existed between NR FR1 and LTE.
Issue 3-1-2: Test samples of RC method for NR
Support the proposal.

	vivo
	Issue 3-1-1: Rationale study of RC method for NR
Support proposal 1. Additional aspect proposed by R&S is also valuable.
Issue 3-1-2: Test samples of RC method for NR
We are ok to reuse 100 samples as starting point, but RAN4 need further study this aspect to check whether larger value is needed or not.




Sub-topic 3-2 Test method for RC 
Issue 3-2-1: RC work management  
Moderator: Proposal 1 and Proposal 2 for RC work management have been somehow reflected in Rapporteur ‘s proposed workplan in [R4-2216103].
· Proposals
· Proposal 1: To ensure the smooth progress for harmonization activity of RC with reference method, the test method development for RC in RAN4 and RAN5 should be a stepwise approach, the full package of RC system to support 1Tx configuration under browsing mode should be finalized first. 
· Proposal 2: Supportive of 2Tx case, RedCap and CA can be further discussed after there is clear understanding of enhancement of the reference method for those aspects.
· Proposal 3: perform RC tests according to Annex E.2 and Annex E.3 of [4], adopt text in Annex E.2 and Annex E.3 of [4] in TS 38.161 for RC tests after harmonization between MPAC and RC is achieved
· Recommended WF
· TBA

Issue 3-2-2: Test procedure for RC system  
Moderator: RC method was defined more than 10 year ago from TR 25.914, after that there were very few updates. Therefore, to adopt RC method for NR testing, many aspects of the text content should be supplemented and improved.
· Proposals
· Proposal 1: The already defined Reverberation based test method (including test system and test procedure) in TS 37.544 can be the starting point for TRP and TRS based test method discussion. (Xiaomi, OPPO) 
· Proposal 2: To adopt RC method for NR testing, many aspects of the text content should be supplemented and improved. (Moderator)
· Recommended WF
· TBA

Companies views’ collection
Sub topic 3-2 Test method for RC
	Company
	Comments

	Huawei
	Issue 3-2-1: RC work management  
We support all three proposals.
Issue 3-2-2: Test procedure for RC system
We support both proposal 1 and 2.


	Xiaomi
	Issue 3-2-1: RC work management  
Support the proposals.
Issue 3-2-2: Test procedure for RC system
Support the proposals.


	CAICT
	Issue 3-2-1: RC work management  
We support all the proposals.
Issue 3-2-2: Test procedure for RC system
We support both proposals.

	R&S
	Issue 3-2-1: RC work management  
We support proposals 1 and 2. 
Regarding proposal 3, we agree that TR 25.914 and TS 37.544 are taken as baseline for further study and text proposals but, as highlighted in Issue 3-2-2, many aspects need to be revised and updated. 
In order to avoid any confusion, MPAC should not be used as equivalent to Anechoic Chamber method because it is either:
· One implementation among several options for the Anechoic Chamber for OTA testing.
· or it can be understood as one of the methodology options for MIMO OTA.
Issue 3-2-2: Test procedure for RC system  
We support proposal 2, but we agree that TS 37.544 is taking as reference.

	Apple
	Issue 3-2-1: RC work management  
We support proposals 1 and 2. Proposal 3 can wait for the conclusion of AC/RC harmonization.
Issue 3-2-2: Test procedure for RC system
We support both proposals 1 and 2.

	OPPO
	Issue 3-2-1: RC work management  
We support Proposal 1/2/3.
Issue 3-2-2: Test procedure for RC system
We support Proposal 1/2. They are not conflict with each other. TS37.544 is the starting point, and supplement and improvement according to NR testing is required.

	vivo
	Issue 3-2-1: RC work management  
We support proposals 1 and 2. For Proposal 3, agree that can be starting point, but may not be reused directly. Similar views with R&S, some many aspects need to be revised and updated.
We also would like to clarify that RC test procedure should be concluded before AC&RC harmonization. 
Issue 3-2-2: Test procedure for RC system
We share similar views with R&S. Defined RC method in 544 can be something like starting point for further discussion.


 
Sub-topic 3-3 Harmonization activity between RC and AC 
Issue 3-3-1: Whether a dedicated lab alignment activity for RC method is needed before RC harmonization with AC  
· Proposals
· Proposal 1: Perform a RC based lab alignment with RC technology correspondent MU, prior to harmonize results with reference AC lab results. (Apple)
· Proposal 2: For saving time and devices delivery, alignment among labs for RC method, and harmonization between RC and AC can be performed in a single activity (Moderator).
· Recommended WF

Issue 3-3-2: Framework for RC harmonization with AC  
· Proposals
· Proposal 1: Adopt the follow aspects: (apple)
· Adopt at least one aligned lab from FR1 TRP/TRS [4], as a reference for anechoic chamber test methodology.
· Consider at least 4 PADs on the lab alignment activity, capable of evaluate bands n5, n41, n28, n78, and n79.
· The RC lab alignment effort shall adopt anonymized PADs
· Volunteer AC & RC labs participants of this harmonization effort shall not share measured data among themselves, but submit it to the rapporteur for post-processing and pass/fail analysis
· Proposal 2: To use the absolute TRP/TRS as figure of merit for the performance harmonization. (Xiaomi)
· Proposal 3: Adopt the following aspects: (OPPO) 
· The purpose of Harmonization Activity is to verify whether there is unexpected measurement deviation/offset between anechoic chamber based test method and reverberation chamber based test method.
· Test parameters and test configurations for the reverberation chamber based test methodology should be specified before Harmonization Activity start.
· Test labs joining in Harmonization Activity should be accredited under ISO 17025 (ISO 17025 accredited labs) and have any of 3GPP TS 37.544, 3GPP TS 38.161, CCSA YD/T 1484.6, and CTIA OTA Test Plan listed on its accreditation scope.
· Test cases for Harmonization Activity:
· Test bands: n41 and n78;
· Number of test cases: maximum 2 devices per-band, LADs used in Rel-17 Lab Alignment Campaign are preferred;
· Use scenario: Hand phantom only (Browsing mode), i.e., Hand Left and Hand Right;
· Hand Phantom: Wide Grip hand phantom;
· Operation mode: NR Standalone (SA)
· Power Class : PC2
· The minimum number of test labs:
· The minimum number of test labs with Reverberation chamber is 2;
· The minimum number of test labs with Anechoic chamber is 1, Rel-17 Aligned Labs are preferred;
· More lab volunteers are not precluded;
· Harmonization criteria:
· To conclude test methodology harmonizaiton requires all the reverberation chamber based lab volunteers satisfied with the harmonization criteria in Harmonization Activity.
· Proposal 4: others 
· Recommended WF
· Collect views

Issue 3-3-3: Pass/fail limits for RC harmonization  
· Proposals
· Proposal 1: Adopt the same pass/fail criteria of 1.2dB for TRP and 1.5dB for TRS for Rel-18 harmonization activity between RC and AC. (Huawei, Apple, OPPO)
· Proposal 2: To consider both the test samples and MU of each test method to obtain an agreed harmonization pass/fail limit. (Xiaomi)
· Proposal 3: others
· Recommended WF
· TBA

Companies views’ collection
Sub topic 3-3 Harmonization activity between RC and AC
	Company
	Comments

	Huawei
	Issue 3-3-1: Whether a dedicated lab alignment activity for RC method is needed before RC harmonization with AC  
We support both proposals. However proposal 2 is more efficient.
Issue 3-3-2: Framework for RC harmonization with AC 
We support all 3 proposals, but prefers proposal 3.
Issue 3-3-3: Pass/fail limits for RC harmonization  
We support proposal 1.


	
	

	Xiaomi
	Issue 3-3-1: Whether a dedicated lab alignment activity for RC method is needed before RC harmonization with AC  
Support proposal 2.
Issue 3-3-2: Framework for RC harmonization with AC 
For proposal 3, not sure if the test labs as well as the results are large enough.
Issue 3-3-3: Pass/fail limits for RC harmonization  
As proponent of proposal 2, we try to reuse the method for LTE MIMO OTA since the pass/fail criteria of 1.2 and 1.5dB are based on AC MU. We can further discuss this issue.


	CAICT
	Issue 3-3-1: Whether a dedicated lab alignment activity for RC method is needed before RC harmonization with AC  
We support proposal 2. 
We are willing to provide measurement results based on RC and aligned AC chambers for this harmonization activity. Perform alignment among RC labs and harmonization between RC and AC method in a single activity could avoid repeated delivery of devices and save time.
Issue 3-3-2: Framework for RC harmonization with AC 
For proposal 1, we support to adopt at least one aligned AC lab from FR1 TRP/TRS and submit the alignment/ harmonization results by anonymous approach. In addition, we propose to adopt a contribution driven approach similar to R17 FR1 TRP/TRS to submit c alignment/ harmonization results to RAN4.
Support proposal 2 and 3. In addition, we suggest involving both FDD and TDD bands for harmonization.
Issue 3-3-3: Pass/fail limits for RC harmonization  
Support proposal 1. Need to further clarify how to confirm that RC is harmonized with AC.
For example, for each band, compare the results of all devices measured by all aligned RC chambers with the reference MPAC value. If all results meet pass/fail limits, it is declared that the RC is harmonized with AC in this band. Many details need to be further clarified.

	Apple
	Issue 3-3-1: Whether a dedicated lab alignment activity for RC method is needed before RC harmonization with AC  
As a proponent we support Proposal 1
We don’t support Proposal 2, all RC volunteer labs should participate in its own Lab alignment, then only aligned RC labs would move forward to be benchmarked with a reference AC lab. Having all RC and AC participating jointly can result on declaring a single RC lab “aligned with AC”, while there’s no proof that there’s effectively an alignment among different RC implementations.
Issue 3-3-2: Framework for RC harmonization with AC 
As a proponent we support Proposal 1.
We support Proposal 2.
We don’t support Proposal 3 entirely, the adoption of low frequency bands are paramount to proper harmonize RC and AC, more units and volunteer labs are also required. 
Here are the parts that we can’t agree and suggest changes (yellow):
· Test labs joining in Harmonization Activity should be accredited under ISO 17025 (ISO 17025 accredited labs) and have any of 3GPP TS 37.544, 3GPP TS 38.161, CCSA YD/T 1484.6, and CTIA OTA Test Plan listed on its accreditation scope. 
[for clarification only] CTIA 01.21 Test Methodology, SISO, Reverberation Chamber, doesn’t have FR1 measurements on its scope, in fact CTIA doesn’t have a RC lab certified at the moment.

· Test cases for Harmonization Activity:
· Test bands: n5, n28, n41 and n78;
· Number of test cases: maximum minimum 2 4 devices per-band, LADs used in Rel-17 Lab Alignment Campaign are preferred;
· Use scenario: Hand phantom only (Browsing mode), i.e., Hand Left and Hand Right;
· Hand Phantom: Wide Grip hand phantom;
· Operation mode: NR Standalone (SA)
· Power Class : PC2
· The minimum number of test labs:
· The minimum number of test labs with Reverberation chamber is 25;

Issue 3-3-3: Pass/fail limits for RC harmonization  
As a proponent we support proposal 1.

	OPPO
	Issue 3-3-1: Whether a dedicated lab alignment activity for RC method is needed before RC harmonization with AC  
We support Proposal 2 from moderator.
Issue 3-3-2: Framework for RC harmonization with AC 
We support Proposal 2/3 as the framework which is aligned with Proposal 2 in Issue 3-3-1.
If the RC test method joining the lab alignment campaign and performance requirement developing activity together with AC, Apple’s changes is reasonable.
Issue 3-3-4: Pass/fail limits for RC harmonization  
We support Proposal 1.

	vivo
	Issue 3-3-1: Whether a dedicated lab alignment activity for RC method is needed before RC harmonization with AC  
Support proposal 2. For P1, we understand the RC alignment should be analysed separately. But the intention is that RC related activity (measurement results collection) should not be separated into different activities with time order.  
Issue 3-3-2: Framework for RC harmonization with AC 
Proposals can be merged and further discussed and refined.
Issue 3-3-3: Pass/fail limits for RC harmonization  
Proposal 1 can be a starting point, further discuss whether the value should be updated based on more studies on RC method and MU assessment.




Companies views’ collection for 1st round 
CRs/TPs comments collection
For TRs, CRs, LS, please provide comments directly.
	CR/TP number
	Comments collection

	
	

	
	

	
	


Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic 3-1 Rationale behind RC method
	Issue 3-1-1: Rationale study of RC method for NR
Moderator: companies support the continue study and propose additional aspects. One company also mentioned that to save limited time budget, it’s better to focus on the aspects where difference existed between NR FR1 and LTE.
Agreements:
· New Proposal 1: Continue the study of below aspects to ensure that Reverb-chamber system can be applicable to NR FR1 TRP TRS testing. 
· the minimum number of samples to achieve the statistically isotropic environment of RC system for NR FR1 testing
· the minimum distance for device placement in the RC where the fields are indeed statistically uniform, for NR FR1 frequency bands
· a unique “loading” approach to broaden the coherence bandwidth of the chamber
· how to verify UE TAS OFF in a RC based test system.
· the impact induced by increased channel bandwidth (100MHz) on NR FR1 TRP TRS testing
· the study of different human phantoms (e.g. forearm for wearables)
· other aspects are not precluded
Recommendations for 2nd round:
· N/A
Issue 3-1-2: Test samples of RC method for NR
Moderator: most companies are OK to consider reusing 100 samples as starting point and further discuss whether new value is needed. One company also point out that statistic isotropy should be verified, this has been considered in the TR skeleton with a dedicated sub-clause.
Tentative agreements:
New proposal 1: reuse 100 samples as starting point for NR, RAN4 need further study whether larger value is needed or not. 
Recommendations for 2nd round:
· Confirm the tentative agreements
· Further check the new proposal from Apple: Proposal 2: All RC based measurement systems should provide evidences that reach statistic isotropy, including the minimum sampling number. RAN4 should also consider such a procedure as a potential chamber validation technique, with details to be further discussed.

	Sub-topic 3-2 Test method for RC
	Issue 3-2-1: RC work management  
Moderator: all companies support P1 and P2. But for P3, depends on further discussion.
Agreements:
· Proposal 1: To ensure the smooth progress for harmonization activity of RC with reference method, the test method development for RC in RAN4 and RAN5 should be a stepwise approach, the full package of RC system to support 1Tx configuration under browsing mode should be finalized first. 
· Proposal 2: Supportive of 2Tx case, RedCap and CA can be further discussed after there is clear understanding of enhancement of the reference method for those aspects.
Recommendations for 2nd round:
· N/A
Issue 3-2-2: Test procedure for RC system  
Moderator: all companies support P2, and also agree RC method in 544 can be something like starting point for further discussion.
Tentative Agreements:
Merged Proposal: To adopt RC method for NR testing, many aspects of the text content should be supplemented and improved, with the understanding that defined Reverberation based test method (including test system and test procedure) in TS 37.544 can be a starting point for discussion.
Recommendations for 2nd round:
· Confirm the above proposal

	Sub-topic 3-3 Harmonization activity between RC and AC
	Issue 3-3-1: Whether a dedicated lab alignment activity for RC method is needed before RC harmonization with AC  
Moderator: companies share different views on RC lab alignment and harmonization activity.
Recommendations for 2nd round:
· Further discuss
Issue 3-3-2: Framework for RC harmonization with AC  
Moderator: companies share different views on RC harmonization framework.
Recommendations for 2nd round:
· Further discuss
Issue 3-3-3: Pass/fail limits for RC harmonization  
Moderator: majority views think the pass/fail limits in Rel-17 should be reused. One company thinks RAN4 should define a new one based on consideration of new MU of RC and other aspects.
Tentative Agreements:
New proposal: Adopt the same pass/fail criteria of Rel-17 AC lab alignment of 1.2dB for TRP and 1.5dB for TRS for Rel-18 harmonization activity between RC and AC as starting point. 
Further study whether RAN4 should define a new pass/fail limits based on test samples and MU of each test method for Rel-18 inter-method harmonization.
Recommendations for 2nd round:
· Check above tentative agreements



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.

Topic #4: Others (MU, testing time reduction and requirements related)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2215656
	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 should be included 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.
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 or n79, depending on operator request.
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) and then to aim for n28 and n77 or n79 as the second priority.
Observation 8:	For 2 Tx with UL MIMO, it is recommended to consider bands n41 and n78, with bands n28 and n77 or n79 as the second priority.
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.

Proposal 1:	It is proposed to take Observations 1 through 10 into account when defining the work scope for the performance part of the Rel-18 TRP/TRS work item.


	R4-2216473
	CAICT
	Observation 1: Compared with Rel-17 WI, the overall workload of TRP TRS OTA requirements development in the performance part of Rel-18 WI is huge.
Proposal 2: The priority of TRP TRS OTA requirements development should be considered, including spectrum bands, power classes, SA and EN-DC mode, use scenarios, transmit antenna numbers, device sizes and other factors.
Observation 2: By the end of August 2022, the spectrum band where the 5G devices support rate exceeds 50% in global market are n78, n41, n1, n77 and n28.
Observation 3: In the first half of 2022, the spectrum bands where the 5G device support rate exceeds 50% in Chinese market are n41, n78, n28 and n1.
Proposal 3: For UE with NR 1Tx, consider band n28 with PC3, n1, n77 with PC2 and PC3 as first priority (SA mode).
Proposal 4: For UE with NR 2Tx, band n41 and n78 with PC2 and SA mode are the first priority.
Observation 4: Due to the limited timeline in Rel-18 and the consideration of the whole task workload, it is necessary to balance the number of bands and phantom conditions.
Proposal 5a: Give priority to browsing mode in performance part and specify requirements to cover more bands as proposed in Proposal 2 and Proposal 3.
Proposal 5b: Consider both browsing mode and talk mode in parallel on the condition that further down selection of spectrum bands should be done based on Proposal 2 and Proposal 3.
Observation 3: In the second quarter of 2022, 81.6% of the mobile phones launched in the local market have more than 5 inches of screen, and 100% of the 5G phones have larger than 5 inches of screen, which also indicates that the width of 5G UEs is generally large.
Proposal 6: Only consider UE Size 1 (wide, width >72mm and ≤92mm) in Rel-18 WI.
Proposal 7: Further prioritization or down selection of other factors in requirements development is not precluded.


	R4-2215320
	Huawei Tech.(UK) Co.. Ltd
	[bookmark: _Hlk116035020]Proposal 1: adopt Table E.29-9 and Table E.29-10 in [2] as MU for TRP and TRS for RC measurement.
Proposal 2: adopt Table E.29-2 and Table E.29-6 in [2] as MU for TRP and TRS in talk mode or beside head and hand for anechoic chamber measurement.

	R4-2215539
	Keysight Technologies UK Ltd
	Observation 1: For very coarse measurement grids, the Clenshaw-Curtis quadrature has lower uncertainties compared to the sin(theta) quadrature
Observation 2: A significant reduction of TRP/TRS grid points is possible little or no increase in MU.
Observation 3: For very coarse EIS measurement grids, e.g., Dq=Df=60°, proper extrapolation is required to eliminate the mean errors, e.g., extrapolate the final grid point at the pole by averaging two EIRPs near the pole.
Proposal 1: Consider the pattern shapes presented in this contribution representative for UEs in scope of this WI [3] below 3 GHz.
Proposal 2: Decide whether the presented patterns are representative for UEs in scope of the latest WI [3] for above 3 GHz or whether new patterns need to be considered, e.g., OEMs to provide measurements or simulations of antenna patterns with very fine grids.
Proposal 3: For coarse measurement grids utilizing 62 grid points or less, e.g., Dq=Df=45° with 26 grid points or Dq=Df=60° with 14 grid points, consider only the Clenshaw-Curtis quadrature.
Proposal 4: Adopt the proposed constant-step size grids for TRP/TRS summarized in Table 6 for handheld UEs, first priority of [3], and consider even coarser grids for other UE types, e.g., RedCap devices.

	R4-2215653
	Apple
	Observation 4:	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 5:	Investigate possible test time reduction using alternate Test Procedures for FR1 TRP/TRS Measurements:
Observation 6:	Investigate possible Test time reduction by optimization of test cases:
Proposal 8:	RAN4 to further evaluate test time savings approaches starting with the items in observations 4, 5 and 6. As needed, liaising shall be pursued with other SDOs where leverage of test methods is deemed possible.

	R4-2216108
	vivo
	Proposal 1: A stepwise approach for MU work should be adopted to ensure the group can gather efforts to finalize the urgent targets first. The following order can be considered:
1. Supplement of 1Tx case MU assessment for AC, e.g. free space and talk mode. Meanwhile, developing MU assessment for 1Tx case with browsing mode for RC system; 
2. MU work for enhanced scope for AC, e.g. MU 2Tx, which is potentially aiming for Rel-18 TRP TRS requirement work. 
3. MU work for other test cases, e.g., AC for RedCap with forearm phantom, and CA test case (if new MU budget is needed);
4. MU work for RC test methodology for other test cases; 
Proposal 2: Keep the same Rel-17 coordinator-based approach for MU work management in Rel-18 WI.

	R4-2216109
	vivo
	Proposal 1: RAN4 can further discuss the detailed test procedure and applicability of single point offset approach to reduce overall TRP TRS OTA testing time. 
Proposal 2: RAN4 should further discuss whether larger step size can be used for SISO OTA testing, e.g. 30 degree for TRP and 45/60 degree for TRS. Some measurement uncertainty analysis is needed.
Proposal 3: Other OTA testing time reduction solutions/methods are encouraged for further discussion. 

	R4-2216110
	vivo
	LS to RAN5 on MU work of Rel-18 FR1 TRP TRS WI



Open issues summary
Sub-topic 4-1 MU assessment for TRP TRS in Rel-18
Moderator: in Rel-18, RAN5 is also serving as 2nd responsible group of WI, for MU work. 
Proposal 1 is also reflected in the workplan. 
Issue 4-1-1: MU work management in Rel-18
· Proposals
· Proposal 1: A stepwise approach for MU work should be adopted to ensure the group can gather efforts to finalize the urgent targets first. The following order can be considered:
1. Supplement of 1Tx case MU assessment for AC, e.g. free space and talk mode. Meanwhile, developing MU assessment for 1Tx case with browsing mode for RC system; 
2. MU work for enhanced scope for AC, e.g. MU 2Tx, which is potentially aiming for Rel-18 TRP TRS requirement work. 
3. MU work for other test cases, e.g., AC for RedCap with forearm phantom, and CA test case (if new MU budget is needed);
4. MU work for RC test methodology for other test cases; 
· Proposal 2: Keep the same Rel-17 coordinator-based approach for MU work management in Rel-18 WI. 
· Recommended WF
· TBA

Issue 4-1-2: detailed MU assessment
Moderator: Similar to Rel-17 approach, in Rel-18, detailed MU contributors’ description, distribution and values, should also be RAN5 outcome. 
· Proposals
· Proposal 1: adopt Table E.29-9 and Table E.29-10 in [2] as MU for TRP and TRS for RC measurement.
· Proposal 2: adopt Table E.29-2 and Table E.29-6 in [2] as MU for TRP and TRS in talk mode or beside head and hand for anechoic chamber measurement. 
· Recommended WF
· TBA

Issue 4-1-3: LS on MU work management
Moderator: Share comments on the MU LS to RAN5 directly in Section 4.3.1. 

Companies views’ collection
Sub topic 4-1 MU assessment for TRP TRS in Rel-18
	Company
	Comments

	Huawei
	Issue 4-1-1: MU work management in Rel-18
We support both proposals, but prefer proposal 1.
Issue 4-1-2: detailed MU assessment 
As proponent, we support both proposals as the MU values were derived from LTE tests.

	CAICT
	Issue 4-1-1: MU work management in Rel-18
Support proposal 1 and 2.

	R&S
	Issue 4-1-1: MU work management in Rel-18
We support both proposals.
Issue 4-1-2: detailed MU assessment
Following moderator recommendation, we think it is more efficient to treat MU technical aspects directly in RAN5 as done during the Rel-17 WI, so we can ensure a common approach is followed. 
For instance, the MU tables and descriptions in TS 37.544 were used as basis for the Rel-17 WI MU work in RAN5, but several terms were revised either to reflect changes due to NR FR1 or introduce updates to reflect state-of-the-art equipment and/or procedures.

	Apple
	Issue 4-1-1: MU work management in Rel-18
In general, RC related MU work should be put on hold until the harmonization activity between RC and AC is concluded.
The prioritization aspect in proposal 1 is useful and can be leveraged and merged into a new proposal 3. However, keeping in mind the large scope in Rel18, MU for alternate methods like RC MU or pertaining to Redcap UEs where test methodology itself is not finalized, need not be included at this stage for MU assessment. Regarding R&S comment on treating MU technical aspects directly in RAN5, this is not feasible from process point of view since it is critical to capture RAN4’s preliminary assessment of MU values for the new configurations in the RAN4 TR as RAN5 will not discuss any Rel18 aspects until much later.
· Proposal 3: Follow Rel-17 coordinator-based approach for MU work management in Rel-18 WI with prioritization of MU assessment in the following order
· 1Tx case MU assessment for AC (reference method) talk mode and any refinements in MU assessment for new bands considered under 1Tx case new bands for AC (reference method) browsing mode.
· MU work for enhanced scope for AC (reference method), i.e  2Tx, which is part of Rel-18 TRP TRS requirement work. 
Issue 4-1-2: detailed MU assessment 
RC related MU work should be put on hold until the harmonization activity between RC and AC is concluded.  Thus, we don’t support Proposal 1, since it does not consider the harmonization effort as a pre-requisite.
Proposal 2 is fine to adopt as a baseline, although RAN4 should check whether frequency dependent parameters, such as QoQZ, can be applicable for the wider frequency range considered in FR1 vs LTE.  Specifically, we are interested in checking whether the MU elements need an update for the lowest NR band (612 MHz, which is the new APT600 MHz band, at least if we consider handheld UEs) and the highest NR band (7125 MHz, which is band n96).

	OPPO
	Issue 4-1-1: MU work management in Rel-18
For the first bullet of Proposal 1, we prefer to revise the wording as below:
“Supplement of 1Tx case MU assessment for AC, e.g. free space and talk mode. Meanwhile, developing MU assessment for 1Tx case for RC system with browsing mode and other usage scenario, e.g. free space and talk mode;”
Other bullet and Proposal 2 are supported.


	vivo
	Issue 4-1-1: MU work management in Rel-18
Support to keep the same MU work management as Rel-17.
Issue 4-1-2: detailed MU assessment 
Agree with R&S comments，MU assessment is RAN5 responsibility. And also would like to highlight that MU work for RC should be defined before concluding harmonization activity, given this is also important aspect for harmonization and test method applicability discussion. 



Sub-topic 4-2 Testing time reduction for TRP TRS in Rel-18
Issue 4-2-1: General views on Testing time reduction for TRP TRS
· Proposals
· Proposal 1: RAN4 can further discuss the detailed test procedure and applicability of single point offset approach to reduce overall TRP TRS OTA testing time. 
· Proposal 2: RAN4 should further discuss whether larger step size can be used for SISO OTA testing, e.g. 30 degree for TRP and 45/60 degree for TRS. Some measurement uncertainty analysis is needed.
· Proposal 3: Other OTA testing time reduction solutions/methods are encouraged for further discussion. 
· Proposal 4:	RAN4 to further evaluate test time savings approaches starting with the items in observations 4, 5 and 6. As needed, liaising shall be pursued with other SDOs where leverage of test methods is deemed possible.
· Recommended WF
· TBA

Issue 4-2-2: Reduced measurement grid for TRP TRS OTA
· Proposals
· Proposal 1: Consider the pattern shapes presented in this contribution representative for UEs in scope of this WI [3] below 3 GHz. 
· Proposal 2: Decide whether the presented patterns are representative for UEs in scope of the latest WI [3] for above 3 GHz or whether new patterns need to be considered, e.g., OEMs to provide measurements or simulations of antenna patterns with very fine grids.
· Proposal 3: For coarse measurement grids utilizing 62 grid points or less, e.g., ==45° with 26 grid points or ==60° with 14 grid points, consider only the Clenshaw-Curtis quadrature.
· Proposal 4: Adopt the proposed constant-step size grids for TRP/TRS summarized in Table 6 for handheld UEs, first priority of [3], and consider even coarser grids for other UE types, e.g., RedCap devices.
· Recommended WF
· TBA

Companies views’ collection
Sub topic 4-2 Testing time reduction for TRP TRS in Rel-18
	Company
	Comments

	XXX
	Issue 4-2-1: General views on Testing time reduction for TRP TRS
Issue 4-2-2: Reduced measurement grid for TRP TRS OTA


	Apple
	On both 4-2-1 and 4-2-2, we are fine to take all proposals into account to start the work.  If necessary, prioritization or downselection of test time reduction methods could be considered in the future.

	OPPO
	Issue 4-2-1: General views on Testing time reduction for TRP TRS
Support the four proposals. 
Issue 4-2-2: Reduced measurement grid for TRP TRS OTA
Thanks for KS’s great effort on simulation and analysis. For Proposal 1, flip-phone seems not common smartphone design for today’s market. Bar-phone is more popular mechanical design. Even though, it is reliable that the antenna pattern of flip-phone will have similar shape with that of bar-phone under the same frequency range. Simulations based on Bar phone antenna pattern is preferred.

	vivo
	Generally, support all the proposals.
For testing time reduction, we may not need to reference some defined test methods in other test plans, so not sure whether LS is needed or not currently.
Many thanks to Keysight for the analysis of measurement gird reduction. For antenna pattern >3GHz to perform measurement grid analysis, encourage companies to share more results.  



Sub-topic 4-3 Performance framework in Rel-18
Moderator: The performance framework should be started and decided in Performance part WI. It is encouraged to collect views in this meeting.
Issue 4-3-1: views on Performance part framework
· Proposals
· Proposal 1:	It is proposed to take Observations 1 through 10 into account when defining the work scope for the performance part of the Rel-18 TRP/TRS work item. (Apple R4-2215656) 
· Proposal 2:	It is proposed to take Proposals 1 through 7 into account when defining the work scope for the performance part of the Rel-18 TRP/TRS work item. (CAICT R4-2216473) 
· Recommended WF
· TBA

Companies views’ collection
Sub topic 4-3 Performance framework in Rel-18
	Company
	Comments

	XXX
	Issue 4-3-1: views on Performance part framework


	CAICT
	Issue 4-3-1: views on Performance part framework
We support proposal 2 as proponent. And generally, we can also support proposal 1.

	Apple
	Issue 4-3-1: views on Performance part framework
As proponent, we support Proposal 1

	vivo
	Issue 4-3-1: views on Performance part framework
Some aligned views can be collected as starting point.



Companies views’ collection for 1st round 
CRs/TPs comments collection
For TRs, CRs, LS, please provide comments directly.
	CR/TP number
	Comments collection

	R4-2216110
(LS on MU work management)
	

	
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic 4-1 MU assessment for TRP TRS in Rel-18
	Issue 4-1-1: MU work management in Rel-18
Moderator: majority companies are OK with stepwise approach and also OK to reuse same Rel-17 approach. One company suggest to perform preliminary MU assessment in RAN4, but this is not aligned with WID.
Tentative agreements:
· Merged Proposal: Keep the same Rel-17 coordinator-based approach for MU work management in Rel-18 WI. A stepwise approach for MU work should be adopted to ensure the group can gather efforts to finalize the urgent targets first. The following order can be considered:
1. Supplement of 1Tx case MU assessment for AC, e.g. free space and talk mode. Meanwhile, developing MU assessment for 1Tx case with browsing mode for RC system; 
2. MU work for enhanced scope for AC, e.g. MU 2Tx, which is potentially aiming for Rel-18 TRP TRS requirement work. 
3. MU work for other test cases, e.g., AC for RedCap with forearm phantom, and CA test case (if new MU budget is needed);
4. MU work for RC test methodology for other test cases; 
Recommendations for 2nd round:
· Check the above tentative agreements
Issue 4-1-2: detailed MU assessment
Moderator: companies have different understanding on MU value. Preliminary MU assessment is RAN5 responsibility as agreed in WID.
Recommendations for 2nd round:
· N/A

	Sub-topic 4-2 Testing time reduction for TRP TRS in Rel-18
	Issue 4-2-1: General views on Testing time reduction for TRP TRS
Moderator: companies support the proposals. With the understanding that the LS to other SDOs may/may not be needed.
Agreements:
· Proposal 1: RAN4 can further discuss the detailed test procedure and applicability of single point offset approach to reduce overall TRP TRS OTA testing time. 
· Proposal 2: RAN4 should further discuss whether larger step size can be used for SISO OTA testing, e.g. 30 degree for TRP and 45/60 degree for TRS. Some measurement uncertainty analysis is needed.
· Proposal 3: Other OTA testing time reduction solutions/methods are encouraged for further discussion. 
· Proposal 4:	RAN4 to further evaluate test time savings approaches starting with the items in observations 4, 5 and 6. if needed, RAN4 can send LS to other SDOs for more information.
Recommendations for 2nd round:
· N/A
Issue 4-2-2: Reduced measurement grid for TRP TRS OTA
Agreements:
· Proposal 1: Consider the pattern shapes presented in this contribution representative for UEs in scope of this WI [3] below 3 GHz. 
· Proposal 2: Decide whether the presented patterns are representative for UEs in scope of the latest WI [3] for above 3 GHz or whether new patterns need to be considered, e.g., OEMs to provide measurements or simulations of antenna patterns with very fine grids.
· Proposal 3: For coarse measurement grids utilizing 62 grid points or less, e.g., ==45° with 26 grid points or ==60° with 14 grid points, consider only the Clenshaw-Curtis quadrature.
· Proposal 4: Adopt the proposed constant-step size grids for TRP/TRS summarized in Table 6 for handheld UEs, first priority of [3], and consider even coarser grids for other UE types, e.g., RedCap devices.
Recommendations for 2nd round:
· N/A

	Sub-topic 4-3 Performance framework in Rel-18
	Issue 4-3-1: views on Performance part framework
Moderator: The performance framework should be decided in Performance part WI, suggest to collect more information and views from companies.
Recommendations for 2nd round:
· Further discuss




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2216110
(LS on MU work management)
	 “to be revised”
No comments received, the revised LS just need to update the Tdoc number of workplan and TR skeleton in Reference.



Discussion on 2nd round (if applicable)
[bookmark: _GoBack]Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.


Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on FR1 TRP TRS
	vivo
	

	
	
	
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2215320
	
	MU for Reverberation Chambers and BHH
	Huawei Tech.(UK) Co.. Ltd
	Noted
	

	R4-2215322
	
	on test methodology for reverberation chambers
	Huawei Tech.(UK) Co.. Ltd
	Noted
	

	R4-2215323
	
	On the work scope of CA and RedCap
	Huawei Tech.(UK) Co.. Ltd
	Noted
	

	R4-2215324
	
	On TRP Measurement under TxD
	Huawei Tech.(UK) Co.. Ltd
	Noted
	

	R4-2215539
	
	Test Time Reduction using Coarser TRP/TRS Measurement Grids
	Keysight Technologies UK Ltd
	Noted
	

	R4-2215653
	
	On TRP TRS methodology enhancements
	Apple
	Noted
	

	R4-2215654
	
	LS on the availability of wrist phantoms for OTA testing of wearable devices
	Apple
	Noted
	

	R4-2215655
	
	On reverberation chamber harmonization with the reference methodology
	Apple
	Noted
	

	R4-2215656
	
	On TRP TRS requirement development prioritization
	Apple
	Noted
	

	R4-2215704
	
	Initial discussion of TRP TRS on NR 2Tx UE
	Samsung
	Noted
	

	R4-2216103
	
	Workplan of Rel-18 TRP TRS WI
	vivo
	To be Revised
	

	R4-2216104
	
	TR 38.870 Skeleton for enhanced TRP TRS test methods
	vivo
	To be Revised
	

	R4-2216105
	
	LS on 3GPP NR TRP TRS OTA requirements
	vivo
	To be Revised
	

	R4-2216106
	
	Discussion on Anechoic Chamber test methodology
	vivo
	Noted
	

	R4-2216107
	
	Discussion on Reverberation Chamber test methodology
	vivo
	Noted
	

	R4-2216108
	
	Discussion on MU work management
	vivo
	Noted
	

	R4-2216109
	
	Views on testing time reduction methodologies
	vivo
	Noted
	

	R4-2216110
	
	LS to RAN5 on MU work of Rel-18 FR1 TRP TRS WI
	vivo
	To be Revised
	

	R4-2216172
	
	on the Anechoic chamber test methodology
	Xiaomi
	Noted
	

	R4-2216173
	
	on the Reverberation chamber test methodology
	Xiaomi
	Noted
	

	R4-2216414
	
	Discussion on enhancement of UE TRP and TRS
	Qualcomm Incorporated
	Noted
	

	R4-2216446
	
	Considerations on TRPTRS test methodology for 2Tx UE
	OPPO
	Noted
	

	R4-2216447
	
	For reverberation chamber test methodology
	OPPO
	Noted
	

	R4-2216473
	
	General views on Rel-18 TRP TRS OTA WI
	CAICT
	Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
