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Introduction
This email summary covers the discussions for Rel-18 FR1 TRP TRS WI.
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

	Keysight
	Thorsten Hertel
	Thorsten.Hertel@keysight.com

	Qualcomm
	Bin Han
	binhan@qti.qualcomm.com

	OPPO
	Qifei Liu
	liuqifei@oppo.com

	R&S
	Jose M. Fortes
	Jose.Fortes@rohde-schwarz.com

	Samsung
	Bozhi Li
	Bozhi.li@samsung.com

	MVG
	Kim Rutkowski
	kim.rutkowski@mvg-world.com

	AT&T
	Ron Borsato
	ronald.borsato@att.com

	TIM
	Alessandro Trogolo
	alessandro.trogolo@telecomitalia.it

	CAICT
	Siting Zhu
	zhusiting@caict.ac.cn



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

	R4-2304018

	RAN5
	LS response on UE TxD for OTA testing.

	R4-2304023

	GSMA TSGAP
	Action 
GSMA TSGAP would like to kindly ask 3GPP RAN4 to update their test specs to include the TRS with 20MHz and 10MHz CBW as described above. 

	R4-2304034
	Huawei, HiSilicon, Samsung
	Text proposal for Annex C on environment in TR 38.870

	R4-2304028
	Huawei Tech.(UK) Co.. Ltd
	Proposal 6: In consultation with RAN5, keep the current bandwidth configuration for TRS measurement. Also consider the draft LS reply in the appendix of R4-2304028.

	R4-2305102
	vivo
	3GPP TR 38.870 v0.3.0

	R4-2305106
	vivo
	Reply LS to GSMA TSGAP on NR Bandwidth for OTA TRS testing

	R4-2305531
	CAICT, vivo
	TP on general aspects

	R4-2304343
	Apple
	Proposal 5:	RAN4 should introduce the 20 MHz TRS requirement for n78 by rescaling the existing value.  An applicability rule should be included in TS38.161 to consider this requirement fulfilled if the UE is verified based on the existing 100 MHz CBW configuration.

Proposal 6:	RAN4 should consider the GSMA CBW request for n28 when developing the related requirements.

	R4-2305532
	CAICT
	Proposal 1: Maintain the existing test configuration for OTA TRS testing, no need to update 3GPP test specification.
If there is a strong demand from outside 3GPP, a compromise approach is to update the test configuration to include 20MHz CBW for n78 TRS testing as an alternative operating bandwidth configuration for information.

	R4-2304344
	Apple
	
Proposal 1:	With significant technical work remaining before the prioritized core objectives of the Rel-18 TRP/TRS work item can be concluded, and with no recent progress on CA methodology apparent, it is reasonable to remove the scope for CA methodology for TRP/TRS methodology.



Open issues summary
Sub-topic 1-1 Reply LS to GSMA
Moderator: in the LS, GSMA suggests to change 3GPP NR SISO OTA test parameters same as LTE, i.e. 20MHz high band and 10MHz low band.
Issue 1-1-1: Test parameters for 3GPP NR TRP/TRS OTA testing
· Proposals
· Option 1: Change current 3GPP NR TRP/TRS OTA testing parameters to 20MHz high band, and 10MHz low band, as suggested in LS [R4-2304023]
· Option 2: keep current test parameters, no changes
· Recommended WF

Issue 1-1-2: If RAN4 does not change the test parameter, whether GSMA recommended parameters can be selected as additional set of test parameters in 3GPP TR38.870, for information
· Proposals
· Option 1: Yes, the suggest parameter can be listed in TR 38.870 Annex as additional informative parameters.
· Option 2: No. keep single parameter for each band in 3GPP.
· Recommended WF

Issue 1-1-3: If RAN4 does not change the test parameters, whether RAN4 should specify a new set of requirements with 20MHz for n41/n78 in 3GPP TS 38.161, scaled by 100MHz value
· Proposals
· Option 1: Yes, the 20MHz requirements should be added in TS 38.161, scaled from 100MHz value. An applicability rule should be included in TS38.161 to consider this requirement fulfilled if the UE is verified based on the existing 100 MHz CBW configuration.
· Option 2: No. keep single value, i.e. requirements for 100MHz configuration.
· Recommended WF

Companies views’ collection
Sub topic 1-1 Reply LS to GSMA 
	Company
	Comments

	Huawei
	Issue 1-1-1: keep the current bandwidth configuration, if necessary, add a note stating TRS under different bandwidth values can be derived.
Issue 1-1-2: keep the current bandwidth configuration, if necessary, add a note stating TRS under different bandwidth values can be derived.
Issue 1-1-3: keep the current bandwidth configuration, if necessary, add a note stating TRS under different bandwidth values can be derived.

	Qualcomm
	Issue 1-1-1: Test parameters for 3GPP NR TRP/TRS OTA testing
Keep the current bandwidth. The additional CBW of 20MHz should be requested by operator. 
Issue 1-1-3: If RAN4 does not change the test parameters, whether RAN4 should specify a new set of requirements with 20MHz for n41/n78 in 3GPP TS 38.161, scaled by 100MHz value
Option 2. It should not be directly scaled by 100MHz value considering the RB configurations for 100MHz and 20MHz are different.

	OPPO
	Issue 1-1-1: 
Support Option 2, keep current test parameters.
Issue 1-1-2 & Issue 1-1-3:
The GSMA suggested parameters can be listed in TS38.161 Annex for information. But we do not support new requirements added directly based on 100MHz configuration scaling.

	Xiaomi
	Issue 1-1-1: 
Support Option 2, keep current test parameters.
Issue 1-1-2 & Issue 1-1-3:
Support option 2. 

	R&S
	Although we have no preference for using either channel BW, it has to be noted that the alignment with other SDOs (e.g. CTIA OTA WG) is recommended. That would ensure an easier adoption by certification organizations (e.g. GCF). 
In that sense, CTIA implemented an update of the set of CBW per band, and the RB allocation accordingly, in OTA Test Plan Version 5.0.x as described in LS received last meeting (R4-2303745). The new configuration aligns the CBW usage between LTE and NR FR1 (10MHz BW for FDD bands and 20MHz BW for TDD bands).

	Samsung
	Issue 1-1-1: 
Support Option 1. For n41 n78, it is acceptable to scale the requirements for 20MHz CBW, and a requirement applicability can be specified; for n28, it is preferred to adopt 10MHz CBW.
 

	vivo
	Issue 1-1-3:
Clarification question on P1, if 20MHz requirement is specified, then the corresponding test parameters should also be added in spec?

	Apple
	Issue 1-1-1: prefer Option 2; in the LS response to GSMA we provide the note suggested by Huawei
Issue 1-1-2: prefer Option 2
Issue 1-1-3: prefer Option 1 in the LS response to GSMA; the specification should not include this CBW, as it is not a 3GPP agreed test scenario

	AT&T
	Issue 1-1-1: 
Support Option 1. It is important for operators to have consistent test configurations in order to reduce certification testing burden. AT&T did request to use the smaller CBWs in Rel-17 timeframe as they are more appropriate for antenna performance evaluation since the allocations can be closer to the bandedges. We also highlight the LS from CTIA Certification in R4-2303745 as mentioned by R&S given that it provides more detail on the actual DL and UL allocations for TRP and TRS testing.

	CAICT
	Issue 1-1-1: 
For n41 and n78, whose requirements have been specified in R17, we support option 2. For frequency bands that have not yet undergone commercial data collection in 3GPP, it is worth considering updating the testing configuration for low-frequency bands in accordance with LS's suggestion.
Issue 1-1-2: 
Support option 1.
Issue 1-1-3: 
Does operators’ request can be satisfied by adopting option 1?



Sub-topic 1-2 LS on UE TxD for OTA testing
Issue 1-2: views on RAN5 reply LS on UE TxD for OTA testing
· Proposals
· Proposal 1: collect companies views on RAN5 reply LS.
· Recommended WF
· 

Companies views’ collection
Sub topic 1-2 views on RAN5 reply LS on UE TxD for OTA testing
	Company
	Comments

	Huawei
	Issue 1-2: RAN5 reply LS is consistent with UE behaviour as noted in R4-2304028.


	Qualcomm
	Issue 1-2: views on RAN5 reply LS on UE TxD for OTA testing
The RAN5 reply LS confirmed that there is no specifical test function for TxD MoP testing.

	Xiaomi
	Issue 1-2:
We share similar understanding with Qualcomm. In this case we might need to follow similar understanding i.e. do not specify a “TXD on hold” status for UE under test.

	Samsung
	Issue 1-2: views on RAN5 reply LS on UE TxD for OTA testing
The RAN5 reply LS mentioned that MOP is summed power of two antenna ports, that means TRP of TxD = TRP1 + TRP2 by mapping conductive power processing to radiative power processing. How TRP1 and TRP2 could be obtained respectively without using test mode?

	Vivo
	Issue 1-2: views on RAN5 reply LS on UE TxD for OTA testing
Based on RAN5 TxD testing, no specific UE setting is required for OTA test. 

	Huawei
	Replying to comment from Samsung, RAN5 performs conducted tests by “summing the mean power of the UE at each antenna connector in the channel bandwidth”. In other words, RAN5 procedure does not measure TRP.

	Apple
	Issue 1-2: With RAN5 confirming that no test mode is used to perform conducted measurements of MOP for TxD UEs, it is quite clear that the issue with destructive superposition of signals can become a significant challenge for the radiated verification of output power for TxD devices.



Sub-topic 1-3 scope of CA testing
Moderator: this topic has been discussed in last RAN plenary, but not consensus.
Issue 1-3: CA scope
· Proposals
· Proposal 1: With significant technical work remaining before the prioritized core objectives of the Rel-18 TRP/TRS work item can be concluded, and with no recent progress on CA methodology apparent, it is reasonable to remove the scope for CA methodology for TRP/TRS methodology. (Apple)
· Recommended WF
· 

Companies views’ collection
Sub topic 1-3 views on CA scope 
	Company
	Comments

	Huawei
	Issue 1-3: CA test should use the combinations in Table 5.2.2-1 of TS38.161. If still no progress by RAN4 #110, perhaps CA test could be deferred to R19.


	Qualcomm
	Ok with proposal 1

	OPPO
	Considering current progress on CA testing, we support P1 to remove CA methodology from the WI scope.

	Xiaomi
	Ok with the proposal.

	Samsung
	Ok with the proposal.

	vivo
	CA test method can be deprioritized, but dropping the scope is not OK to us. CA test procedure is quite simple. Key issue is how to select CA band combinations. 

	Apple
	Issue 1-3: With no other contributions on CA scope test methodology this meeting, it seems Proposal 1 could be agreed this meeting.

	CAICT
	Ok with the proposal.



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

	R4-2304034 (TP on environmental condition)
	vivo: support the TP

	
	Company B

	
	

	R4-2305106
(Reply LS to GSMA)
	Qualcomm: It is recommended operators to bring the specific request on CBW of bands to 3GPP RAN4. Then RAN4 could consider to include the operator’s request in the corresponding WI

	
	Apple: Recommend removing the paragraph “Meanwhile, RAN4 is discussing whether an additional set of configurations for NR bands (e.g. 20 MHz CBW in high and mid bands, and 10 MHz in low bands) could be added in the TR 38.870 as informative examples.”

	
	AT&T: See comments in Issue 1-1-1.

	R4-2305531（TP on general part）
	Samsung: CBW is under discussion, better waiting for discussion outcome.

	
	vivo: support the TP

	
	CAICT: support the TP as proponent. We can review and endorse the general part first and decide whether to update the frequency band configurations accordingly based on the outcome of the discussion.


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 Reply LS to GSMA
	Issue 1-1-1: Test parameters for 3GPP NR TRP/TRS OTA testing
Moderator: 8 companies support option 2. 2 companies support option 1. 
Tentative agreements: keep current test parameters
Recommendations for 2nd round: check and confirm the tentative agreements
Issue 1-1-2: If RAN4 does not change the test parameter, whether GSMA recommended parameters can be selected as additional set of test parameters in 3GPP TR38.870, for information
Moderator: 4 companies support option 2. 2 companies support option 1.
Tentative agreements: keep single parameter for each band in 3GPP
Recommendations for 2nd round: check and confirm the tentative agreements
Issue 1-1-3: If RAN4 does not change the test parameters, whether RAN4 should specify a new set of requirements with 20MHz for n41/n78 in 3GPP TS 38.161, scaled by 100MHz value
Moderator: majority thinks option 2. RAN4 should further discuss how to address GSMA request.
Tentative agreements: RAN4 further discuss how to address GSMA request.
Recommendations for 2nd round: check and confirm the tentative agreements

	Sub-topic #2 LS on UE TxD for OTA testing
	Issue 1-2: views on RAN5 reply LS on UE TxD for OTA testing
Moderator: 6 companies think test mode is not needed based on RAN5 LS. One company support test mode.
Tentative agreements: test mode is not needed for TxD TRP OTA testing.
Recommendations for 2nd round: check and confirm the tentative agreements

	Sub-topic #3 scope of CA testing
	Issue 1-3: CA scope
Moderator: 6 compnaies support P1. 2 companies think RAN4 can further check until RAN4#110.
Tentative agreements: further check CA test method progress until RAN4#110.
Recommendations for 2nd round: check and confirm the tentative agreements



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  

	R4-2304034 (TP on environmental condition)
	agreeable

	R4-2305106
(Reply LS to GSMA)
	to be revised

	R4-2305531（TP on general part）
	to be revised



Discussion on 2nd round (if applicable)
Discuss the WF/TP/LS directly

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

	R4-2304028
	Huawei Tech.(UK) Co.. Ltd
	Observation 1: The standard deviation in EIRP over a TRP measurement in this test is under 0.4 dB and is reasonable compared to the TRP MU budget.
Proposal 1: Use the average of EIRP standard deviation from [M=10] devices to determine the testability of TRP under TxD with [N=15] fixed points and the EIRP measurement duration at each point is at least [T=10] minutes.
Proposal 4: add a side condition of “fullCoherent” as defined in TS 38.331for TRP measurement under UL MIMO TMPI 2-5. TRP measurement for UL MIMO TMPI 2-2 under “oncoherent” or “partialCoherent” is FFS.
Proposal 5: Option 3 in WF (R4-2302917) is the most appropriate metric for UL MIMO TRP.

	R4-2304343
	Apple
	Observation 1:	The coherent MIMO and non-coherent MIMO codebooks (Cases 1 and 2) achieve 50%-tile gains which exceed the simple power combining and demonstrate additional gains due to constructive superposition of signals.
Observation 2:	The case of fixed TPMI=2 marginally exceeds the single antenna radiated output power baseline.
Observation 3:	The difference between Case 1 and Case 3 of 4.8 dB represents the potential underestimation of the UE’s ability to deliver power to the gNB, if a UE capable of coherent MIMO were verified using the fixed TPMI approach.

Proposal 1:	RAN4 should de-prioritize the fixed TPMI option (Option 1) from further consideration of the radiated output power test method for UL MIMO devices.
Proposal 2:	RAN4 should define a spherical coverage metric to quantify the radiated UL MIMO performance of UEs, assuming the best TPMI is selected at each EIRP test point, with further details on how to select the percentile and pass/fail values FFS.
Proposal 3:	Referring to the WF, our preference is Option 4, and we are fine to further evaluate Option 2.
Proposal 4:	RAN4 should determine how to resolve the destructive superposition problem associated with testing radiated output power of TxD UEs before making any further conclusions related to the TxD radiated output power method.  If this issue cannot be resolved, then the radiated output power requirement for TxD UEs might not be a feasible requirement to define.


	R4-2304828
	Samsung
	Observation 1:	TRP of TAS UE and TRP of FR2 UE already are measured with static radiation pattern by TAS off and beam locked mode respectively.
Observation 2:	Without special configuration, all these scenarios show dynamic radiation pattern including TAS, TxD, UL MIMO, and FR2.
Observation 3:	To specify TRP for TxD and UL MIMO with dynamic radiation pattern while specifying TRP for TAS and FR2 with static radiation pattern, cause confusion to the TRP concept.
Proposal 1:	For each multi-TX scenario, test method for legacy TRP should be prioritized. RAN4 should not jump to new envelope combined TRP test method discussion when legacy TRP test method is not available yet for TxD and UL MIMO.
[bookmark: _Hlk132452689]Proposal 2:	It is proposed to adopt test mode for legacy TRP of TxD, so that phase variation between antennas could be eliminated by either fixing the phase in simultaneous transmission or testing each antenna one by one sequentially.
Proposal 3:	It is proposed to adopt TPMI index 2 for legacy TRP of single layer UL MIMO.
Proposal 4:	Before discussing the new TRP concept for UL MIMO, envelop combined TRP concept should be aligned for all multiple antenna UE supporting dynamic radiation pattern including TAS, TxD, UL MIMO and even FR2.
Above observation and proposals can be summarized in following table:
	Multi-TX scenarios
	Legacy TRP
	Envelop combined TRP

	TAS
	TRP = max (TRP1, TRP2)
	TAS off
	FFS
	TAS on

	TxD
	To be defined
	Test mode
	FFS
	TxD on

	UL MIMO
	To be defined
	TPMI index 2
	FFS
	Dynamic TPMI

	FR2
	TRP with fixed beam
	Beam locked
	FFS
	Beam unlocked


Proposal 5:	If new envelop combined TRP concept would be introduced, no new TRP requirements are needed.

	R4-2305108
	vivo, CTIA Certification
	TP on forearm phantom

	R4-2305527
	Xiaomi
	Observation 1: The dynamic method has been discussed in antenna switching scenario.
Observation 2: Due to the switching mechanism and repeated ability of test, the test method is not standardized in Rel-17.
Observation 3: By sweeping the all applicable TPMI, it can solve the implementation mechanism and the repeated ability of test.
Observation 4: Directly choosing the average of maximum of all the TPMI results of each test point seems cannot represent the real performance of such UE
Proposal 1: To further study the test method for 1 layer UL MIMO.

	R4-2305607
	Qualcomm Incorporated
	Proposal 1: RAN4 to study the impact of phase difference variation for TxD TRP based on measurement data assuming 2Tx transmit simultaneously.
Proposal 2: RAN4 should not change the traditional TRP definition when defining UL MIMO radiated output power requirement.
Observation 1: Option 1 and Option 3 can be considered as the TRP-like metric in compliance with traditional TRP definition.
Observation 2:  Option 2 and Option 4 can be considered as new metric for the UL MIMO radiated output power requirement. 
Proposal 3: RAN4 to decide whether to define UL MIMO radiated output power requirement with a new metric.
Observation 3: If RAN4 decides to define a new metric, Option 4 is preferable since this option will not cause misunderstanding of traditional TRP definition.

	R4-2305701
	MediaTek Inc. vivo, CAICT
	Observation 1: 2TX TRP value with a single specific TPMI index is randomized by the phase difference between the two antennas, thus it is not suitable to be the merit of 2TX TRP level.
Observation 2: Multiple TRP values with different TPMI indices can be averaged to remove randomness, e.g., the average of TRP values with TPMI 2 and 3, the average of TRP values with TPMI 4 and 5, and the average of TRP values with TPMI 2,3,4, and 5.
Proposal: Introduce and adopt option 2A: 
· Define TRP for one-layer UL MIMO with TPMI 2-5 as the average of two TRP values with TPMI 2 and 3, or 4 and 5.


	R4-2305610
	OPPO
	Proposal 1: It is proposed to clearly specify the TRP definition as TRP is a measure of how much power the DUT actually radiates.
Proposal 2: RAN4 should decide whether the TRP definition covers the situation of the DUT with dynamic/un-constant antenna pattern.

	R4-2305615
	OPPO
	Proposal 1: It is proposed to down-select the options to Option 1 and Option 2 for further discussion on the metric of UL-MIMO radiated power.
Proposal 2: The choose of performance metric of UL-MIMO radiated power depends on the conclusion of whether the dynamic antenna pattern is in the scope of TRP TRS work item or not. If it’s out of the scope, Option 1 should be chosen. Otherwise, Option 2 is used.



Open issues summary
Sub-topic 2-1 TRP definition
Issue 2-1: TRP definition   
· Proposals
· Proposal 1: It is proposed to clearly specify the TRP definition as TRP is a measure of how much power the DUT actually radiates. (OPPO)
· Proposal 2: RAN4 should decide whether the TRP definition covers the situation of the DUT with dynamic/un-constant antenna pattern. (OPPO)
· Proposal 3: Before discussing the new TRP concept for UL MIMO, envelop combined TRP concept should be aligned for all multiple antenna UE supporting dynamic radiation pattern including TAS, TxD, UL MIMO and even FR2. (Samsung)
	Multi-TX scenarios
	Legacy TRP
	Envelop combined TRP

	TAS
	TRP = max (TRP1, TRP2)
	TAS off
	FFS
	TAS on

	TxD
	To be defined
	Test mode
	FFS
	TxD on

	UL MIMO
	To be defined
	TPMI index 2
	FFS
	Dynamic TPMI

	FR2
	TRP with fixed beam
	Beam locked
	FFS
	Beam unlocked


· Proposal 4: For each multi-TX scenario, test method for legacy TRP should be prioritized. RAN4 should not jump to new envelope combined TRP test method discussion when legacy TRP test method is not available yet for TxD and UL MIMO. (Samsung)
· Proposal 5: If new envelop combined TRP concept would be introduced, no new TRP requirements are needed. (Samsung)
· Proposal 6: RAN4 should not change the traditional TRP definition when defining UL MIMO radiated output power requirement. (Qualcomm)
· Recommended WF

Companies views’ collection
Sub topic 2-1 TRP definition discussion 
	Company
	Comments

	Huawei
	Issue 2-1: Regarding Proposal 1, Annex A 3.3.2 of TS 38.161 states that “The TRP of the DUT is measured by sampling the radiated transmit power of the DUT with three-dimensional scan at various locations surrounding the device”. Clearly TRP is defined as power radiated from DUT. Therefore, no change or clarification on TRP definition is needed. On Proposal 2-6, TRP tests should include both TxD and UL MIMO. Otherwise, there would be a performance gap. If test such as TxD proves to be impractical due to radiation pattern changes during TRP measurement period, alterative test method should be provided.


	Qualcomm
	Issue 2-1: TRP definition   
TRP should be defined based on the static/unchanged antenna pattern. The EIRP envelop combined value is confusing for the legacy TRP requirement for FR1 and FR2.

	OPPO
	Issue 2-1:
To our understanding, the main concern in this issue is whether dynamic antenna pattern should be included in the WI scope. Our view is the legacy TRP concept is based on constant antenna pattern during EIRP sweep on the sphere. so neither envelop combined TRP nor some kinds of spherical coverage will be considered in R18 WI.

	Xiaomi
	Issue 2-1:
We share similar understanding of the proposals. Firstly we might need to clearly define the TRP definition which might also influence the FR2 RF requirement for both UE and even BS. And then we can further discuss other kinds new test metrics using similar spherical scan method in future release.

	R&S
	Issue 2-1: TRP definition
The traditional definition for TRP assumes single antenna Tx scenario, just because it has been the base implementation so far but looking at Rx, where the receiver diversity is common since a long time, it was not an issue to define TRS as the integration of individual EIS measurements although the original definition in TR 25.914 refers to the “the power available at the antenna output”.
Therefore, we think the new situation for UL MIMO (and eventually TAS and TxD if the current concerns can be resolved) qualifies for a revision of the TRP definition as listed in Proposals 1 and 2. In this sense, we also agree with Proposal 5 since the so called “envelope combined TRP” can be compared directly to the traditional TRP and is effectively showing the radiated performance improvement of a multi-Tx scenario. 

With regards to the table in Proposal 3, we don’t think FR2 should be listed in the discussion given the specific nature of beamforming antenna arrays. For FR2, TRP became a spectrum efficiency metric with a max requirement to ensure that, in combination with the minimum EIRP in beam peak direction, the power transmitted by the UE was in the intended direction and limiting the interference out of the main direction. 

	Samsung
	Issue 2-1: TRP definition
Agree with companies’ comments that TRP definition need to be clarified. If there would be new TRP concept, we should prioritize the legacy TRP concept in this release, i.e., TRP concept based on static radiation pattern. 
Before discussing the new TRP concept for UL MIMO, envelop combined TRP concept should be aligned for all multiple antenna UE supporting dynamic radiation pattern including TAS, TxD, UL MIMO and even FR2. 
And we don't prefer new concept which would bring new requirements. i.e., even there would be new concept, it should share same requirements with legacy TRP.

	vivo
	Issue 2-1:
In general, we support the OTA TRP should be total radiated power of the static antenna pattern. Assuming the OTA testing time is fast enough (all the EIRPs can be measured at the same time), then each TRP is the static power of a fixed antenna pattern (from single antenna or multi-antennas), even under dynamic condition.
But we are open to discuss a proper configuration for UL-MIMO radiated performance, given this not only about TRP definition but also related to how to present a more realistic UE performance.   

	Apple
	Issue 2-1
To Proposal 1: A UE configured with UL MIMO radiates power directionally, which is dependent on the configured TPMI.  In our understanding, the problem statement is to evaluate the UE’s radiated UL MIMO capability in the presence of all possible and applicable TPMI configurations.
To Proposal 3: it is not clear why FR2 is included in the table; FR2 is not in the scope of this work item.  We also don’t understand why TxD and UL MIMO are mixed into the same table:  the challenges associated with testing these configurations are quite different.  In the case of UL MIMO, a radiated power test with fixed TPMI does not have a clear rationale:  what is the relevance of this test result?
Disagree with Proposal 4, The legacy methodology doesn’t address the destructive interference issue
Can’t support Proposal 5, TRP measurements should reflect real case scenarios. Therefore, the requirements are still based on network requirements and independent of test methodology
Can’t support Proposal 6 as described, despite the TRP calculation remains valid, multi antenna TRP requires a dedicated data-points collection methodology


Sub-topic 2-2 2Tx test method
Issue 2-2-1: TPMI-index configuration for singe-layer UL-MIMO TRP test 
· Proposals (Options in WF R4-2302917)
· Option 1: Surface integral of measured EIRP, given fixed TPMI = 2 (NOTE: this metric is TRP-like if normalized by the radiated power of an ideal isotropic radiator) (Samsung, OPPO)
· Option 2: Surface integral of measured EIRP, given TPMI is swept over all applicable TPMI according to the UE capability, and EIRP is selected as the maximum. (Apple, OPPO)
· Option 3: Surface integral of measured EIRP for each TPMI swept over all applicable TPMI according to the UE capability to obtain TRP-like metric for each TPMI and then average the TRP-like metrics. (Huawei)
· Define TRP for one-layer UL MIMO with TPMI 2-5 as the average of two TRP values with TPMI 2 and 3, or 4 and 5. (MTK, vivo, CAICT)
· Option 4: Spherical coverage CDF of measured EIRP, given TPMI is swept over all applicable TPMI according to the UE capability, and EIRP is selected as the maximum. (Apple, Qualcomm?)
· Option 5: Further study. (Xiaomi)
· Recommended WF

Issue 2-2-2: Side condition for UL-MIMO TRP  
· Proposals
· Proposal 1: add a side condition of “fullCoherent” as defined in TS 38.331for TRP measurement under UL MIMO TMPI 2-5. TRP measurement for UL MIMO TMPI 2-2 under “nonCoherent” or “partialCoherent” is FFS. (Huawei)
· Recommended WF

Issue 2-2-3: Test method for TxD 
· Proposals
· Proposal 1: Use the average of EIRP standard deviation from [M=10] devices to determine the testability of TRP under TxD with [N=15] fixed points and the EIRP measurement duration at each point is at least [T=10] minutes. (Huawei)
· Proposal 2: RAN4 should determine how to resolve the destructive superposition problem associated with testing radiated output power of TxD UEs before making any further conclusions related to the TxD radiated output power method.  If this issue cannot be resolved, then the radiated output power requirement for TxD UEs might not be a feasible requirement to define. (Apple)
· Proposal 3: It is proposed to adopt test mode for legacy TRP of TxD, so that phase variation between antennas could be eliminated by either fixing the phase in simultaneous transmission or testing each antenna one by one sequentially. (Samsung)
· Recommended WF

Issue 2-2-4: Phase variation study for TxD 
· Proposals
· Proposal 1: RAN4 to study the impact of phase difference variation for TxD TRP based on measurement data assuming 2Tx transmit simultaneously. (Qualcomm)
· Recommended WF

Companies views’ collection
Sub topic 2-2 2TX test methods 
	Company
	Comments

	Huawei
	Issue 2-2-1: option 3 should be selected because it keeps the TRP definition unchanged and also the duration for measuring TPMI 2,3,4,5 and TPMI 2,3 or 4,5 would be similar because most time is taken by mechanical movement.
Issue 2-2-2: support this as proponent.
Issue 2-2-3: support proposal 1 as proponent. Regarding proposal 2, the problem is not destructive superposition, but phase variation during the measurement period. Proposal 3 can be a backup option if proposal 1 shows that the range of variation of TRP under TxD is not acceptable 
Issue 2-2-4: support this because that is what proposal 1 suggests.


	MediaTek
	Issue 2-2-1: TPMI-index configuration for singe-layer UL-MIMO TRP test
We support Option 3 and with one pair of TPMIs instead of all four TMPIs. Regarding the testing time reduction from 4 to 2, our understanding is that under current TEs where TRP is measured for TPMI by TPMI, the testing time could be reduced. However, if there is a new TE which supports multiple TPMIs at each grid, then either 4 or 2 TPMIs will make small difference.
Issue 2-2-2: Side condition for UL-MIMO TRP
Fine with Proposal 1.                   
Issue 2-2-3: Test method for TxD
More studies may be required on how to test TxD.
Issue 2-2-4: Phase variation study for TxD
Fine with Proposal 1.

	Qualcomm
	Issue 2-2-1: TPMI-index configuration for singe-layer UL-MIMO TRP test
For TRP requirements, we are fine with either option 1 or option 3.
If RAN4 decides to define a new metric, we are OK with option 4. In addition, if RAN4 goes with a new metric, e.g. Option 4, do we need to specify a separate TRP requirement or not?
Issue 2-2-2: Side condition for UL-MIMO TRP
OK with Proposal 1.                   
Issue 2-2-3: Test method for TxD
We have concern about defining a new test mode for TxD TRP testing. For other proposals, need more discussion.
Issue 2-2-4: Phase variation study for TxD
Support Proposal 1.

	OPPO
	Issue 2-2-1: TPMI-index configuration for singe-layer UL-MIMO TRP test
Our preference is Option 1. 
Issue 2-2-2: Side condition for UL-MIMO TRP
Fine with the proposal.
Issue 2-2-3: Test method for TxD
We generally support P1 for further study on the TxD test method.
Issue 2-2-4: Phase variation study for TxD
Support the proposal which is aligned with P1 of Issue 2-2-3.

	Xiaomi
	Issue 2-2-1: TPMI-index configuration for singe-layer UL-MIMO TRP test
Option 1 is agreeable at this stage while other options can be FFS. 
Issue 2-2-2: Side condition for UL-MIMO TRP
Fine with the proposal.
Issue 2-2-3: Test method for TxD
We generally support P2 at this stage since we don’t have quite good solution for the phase variance.
Issue 2-2-4: Phase variation study for TxD
Support the proposal.

	R&S
	Issue 2-2-1: TPMI-index configuration for singe-layer UL-MIMO TRP test
We support option 2. And just to clarify, option 2 does not involve any adaptative precoding but just a swept over all applicable TPMI for each measured EIRP at each point in the grid. Therefore, there is no concern that different test system implementations (e.g. DL through test or link antenna) could affect the result. In practice, options 2 and 3 will be tested in the same way, but just the calculation of the final result is different (max vs. average EIRP at each grid point).

Issue 2-2-3: Test method for TxD
We agree with Proposal 1 to further study the effect phase difference. 
Issue 2-2-4: Phase variation study for TxD
We agree with Proposal 1, for which Proposal 1 in Issue 2-2-3 could be a suitable method for the further study.

	Samsung
	Issue 2-2-1: TPMI-index configuration for singe-layer UL-MIMO TRP test
Support option 1 no matter if there would be new TRP concept.
Option 4 can be precluded as it is out of scope.
Option 3 takes much longer time but no much difference.
Option 2 depends on outcome of new concept discussion.
 
Issue 2-2-2: Side condition for UL-MIMO TRP
If option 1 is agreed in issue 2-2-1, i.e. TPMI index 2 is adopted, then this proposal may not be necessary.
.
Issue 2-2-3: Test method for TxD
Support proposal 3. That is the only way to fix the phase variance in our understanding.

Issue 2-2-4: Phase variation study for TxD
We don't support the proposal. TxD has just been specified in core requirement in Rel-17 and there is few devices in the market. Measurement of few devices precludes the possibility of future new implementations of TxD.

	vivo
	Issue 2-2-1: TPMI-index configuration for singe-layer UL-MIMO TRP test
In our understanding, the UE can not be configured with different TPMI index at different EIRP direction in the real network. The TPMI index configuration will always control all the EIRPs at 3D directions instantaneously. So selecting the different TPMI index at each EIRP direction to get a “TRP” seems not reasonable.
Given 2Tx UL-MIMO also belongs to beamforming, so similar concept of FR2 spherical coverage (peak EIRP at each direction) could be further discussed. But we need to understand whether the peak EIRPs CDF could provide more information of UE performance under real network condition.
In short, we support option 3, but 2 TPMI index is sufficient, i.e. sub-bullet in O3.

Issue 2-2-2: Side condition for UL-MIMO TRP
If the test method just needs vendors to declare whether the required specific TPMI index (e.g. 2 and 3) can be configured or not, then not sure whether we need to add the side condition.                   
Issue 2-2-3: Test method for TxD
Based on RAN5 LS, no specific configurations on UE is needed. RAN4 can further discuss whether legacy TRP test method should be optimized to support TxD measurement to get a more stable TRP results. for example, longer EIRP testing time at each point to get a more stable TRP, or several-times TRP testing to average a more stable TRP, similar to UL-MIMO TRP with several TPMI-index approach, option 3 in issue 2-2-1.
In our understanding, phase issue is similar for TxD and UL-MIMO. TPMI index will not 100% ensure the phase. 
Issue 2-2-4: Phase variation study for TxD
Further study is OK.

	MVG
	Issue 2-2-1: TPMI-index configuration for singe-layer UL-MIMO TRP test
Prefer option 2
Issue 2-2-3: Test method for TxD
Proposal 1: Concerned that measuring EIRP is with the DUT at a fixed position therefore cannot predict the variation during a TRP measurement when the phone is moving relative to the link antenna.
Proposal 2:  Support
Issue 2-2-4: Phase variation study for TxD
Proposal 1: Support

	Apple
	Issue 2-2-1
Supports Proposal 4 and Proposal 2, as a proponent
Don’t support Proposals 1 and 3 since it doesn’t corresponds with real UE OTA performance
Issue 2-2-2
We agree that the requirement on radiated power and corresponding side conditions should differentiate full coherent from non-coherent UEs.  For fullCoherent, we agree that TPMI indeces 2-5 are applicable; for nonCoherent, TPMI indeces 0-2 are applicable; for partialCoherent FFS.
Issue 2-2-3
Supports Proposal 2, as a proponent
Issue 2-2-4
Supports the Proposal 1

	Ericsson
	Issue 2-2-1: options 2 and 4 appear better approaches for verifying the performance in the field
Issue 2-2-3: Proposal 2. This is a key issue that was also discussed when TxD was specified.
Issue 2-2-4: we support Proposal 1.

	CAICT
	Issue 2-2-1:
We support the sub-bullet of option 3 as a proponent.
One point that needs to be confirmed is whether it is feasible for the UEs to traverse TPMI=2, 3, 4 and 5 in each test point direction. At present, we believe the most feasible solution is to configure the TPMI index sequentially and perform a 3D spherical scan under each TPMI index.





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 TRP definition
	Issue 2-1: TRP definition   
Moderator: companies think it is valuable to align understandings on TRP definition in RAN4, but have different interpretations and proposals.
More discussion and constructive WF is needed.
Recommendations for 2nd round: further discuss 

	Sub-topic#2-2 2Tx test method
	Issue 2-2-1: TPMI-index configuration for singe-layer UL-MIMO TRP test 
Option 1(Qualcomm. OPPO, Xiaomi, Samsung); option 2 (R&S, MVG, Apple, Ericsson); Option 3 (Huawei, MTK, vivo, CAICT); option 4 (Apple)
Recommendations for 2nd round: further discuss 
Issue 2-2-2: Side condition for UL-MIMO TRP  
5 supports. One think if single TPMI index 2 is selected, not needed. 
Tentative agreements:
 add a side condition of “fullCoherent” as defined in TS 38.331for TRP measurement under UL MIMO TMPI 2-5. TRP measurement for UL MIMO TMPI 2-2 under “nonCoherent” or “partialCoherent” is FFS.
Recommendations for 2nd round: check and confirm the tentative agreements

Issue 2-2-3: Test method for TxD 
Companies have different views on TxD test method. Proposal 1 get more supporter, which may be starting point for further study purpose.
Tentative agreements: 
Use the average of EIRP standard deviation from [M=10] devices to determine the testability of TRP under TxD with [N=15] fixed points and the EIRP measurement duration at each point is at least [T=10] minutes, as starting point for TxD testing study.
Recommendations for 2nd round: check and confirm the tentative agreements

Issue 2-2-4: Phase variation study for TxD 
All the companies support proposal 1.
Agreements: 
RAN4 to study the impact of phase difference variation for TxD TRP based on measurement data assuming 2Tx transmit simultaneously. 




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)
focus on WF discussion

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

	R4-2304027
	EMITE, BlueTest, Huawei, HiSilicon
	Proposal 1: review and correct the spatial uniformity test procedure proposal in appendix 1 of R4-2304027.
Proposal 2: the minimum CBW of RC should be [5] times of Sub-Carrier Spacing.
Proposal 3: review and correct the CBW test procedure proposal in appendix 2 of R4-2304027.

	R4-2304468
	EMITE, BlueTest, Huawei, HiSilicon
	discusses different coherence bandwidth of RC definitions

	R4-2305004
	EMITE, BlueTest, Huawei, HiSilicon
	Proposal:	Coherence bandwidth (CBW) of a Reverberation Chamber (RC) shall be large enough with respect to subcarrier spacing (SCS).
Observation:	Considering CBW definition as in [3-5], the minimum CBW of RC to avoid ISI yields to:by substituting the inequality by a factor of 10.
Proposal:	Defining the minimum CBW of RC as (at least) 5 times the subcarrier spacing (SCS).

	R4-2305103
	vivo
	Observation 1: IEC-based field uniformity of RC method is defined with E field (V/m), which is not widely used for OTA test system. The definition of isotropy definition (d) given in equation B.1 of [IEC 61000-4-21: EMC, Part 4; Section 21] can not be used directly.
Observation 2: The harmonization activity is to study and confirm the applicability of RC method, but not to identify alignment between specific RC test lab with Reference AC method.
Proposal 1: Update the equation B.1 to support Power-based verification method for RC isotropy. FFS whether the 3dB pass/fail limits should be updated accordingly.
Proposal 2: The RC harmonization activity should be started after the completion of the test method (including finalization of preliminary MU assessment). 
Proposal 3: The collection of volunteered test labs for RC harmonization activity can be started in RAN4#106-bis meeting.
Proposal 4: RAN4 should make decision on using Rel-17 browsing mode test cases or new Rel-18 talk mode test cases for RC harmonization.
Proposal 5: Approve the following high-level aspects for RC harmonization activity:
1. At least [3-5] RC labs are needed to ensure the statistical analysis of harmonization outcome
2. Adopt the same test cases of Rel-18 AC lab alignment activity, i.e. same bands and talk mode 
3. The measurement results will be analyzed to show RC lab alignment outcome and RC vs AC harmonization conclusion
4. FFS whether same pass/fail limits for RC lab alignment and RC vs AC harmonization



Open issues summary
Sub-topic 3-1 Test method for RC 
Issue 3-1-1: spatial uniformity and verification for RC
· Proposals
· Proposal 1: review and correct the spatial uniformity test procedure proposal in appendix 1 of R4-2304027. (EMITE, BlueTest, Huawei, HiSilicon)
· Proposal 2: Update the equation B.1 to support Power-based verification method for RC isotropy. FFS whether the 3dB pass/fail limits should be updated accordingly. (vivo)
· Recommended WF

Issue 3-1-2: Minimum Coherence bandwidth of RC 
· Proposals
· Proposal 1: Coherence bandwidth (CBW) of a Reverberation Chamber (RC) shall be large enough with respect to subcarrier spacing (SCS), the minimum CBW of RC should be at least 5 times of Sub-Carrier Spacing. (EMITE, BlueTest, Huawei, HiSilicon)
· Recommended WF

Issue 3-1-3: Test procedure to verify Coherence bandwidth of RC
· Proposals
· Proposal 1: review and correct the CBW test procedure proposal in appendix 2 of R4-2304027. (EMITE, BlueTest, Huawei, HiSilicon)
· Recommended WF

Companies views’ collection
Sub topic 3-1 Test method for RC
	Company
	Comments

	Huawei
	Issue 3-1-1: support proposal 1 as proponent, Appendix 1 in proposal 1 did use power based formulation for RC isotropy.
Issue 3-1-2: support proposal 1 as proponent
Issue 3-1-3: support the proposal as proponent


	R&S
	Issue 3-1-1: spatial uniformity and verification for RC
It seems that Proposal 1 is already considering the request in Proposal 2 regarding the adaptation to a power-based verification, but we still see some missing items that require further clarification: 
· The study how to define the MU with regards to the isotropy / spatial uniformity is still missing.
· The proposal in Appendix 1 of R4-2304027 refers to “4 corner points” for a cylindrical volume and “8 corner points” for a cubic volume, but it’s not clear how the actual test volume is defined based on those points, or how a rotation (e.g. turntable) is involved in the measurements. 
Issue 3-1-2: Minimum Coherence bandwidth of RC 
We appreciate the analysis in R4-2305004 regarding the Coherence Bandwidth related to the subcarrier spacing. The overall rationale describes that, in case of a communication system being based on OFDM, the UE demodulation of the OFDM signal is not affected by a coherence bandwidth smaller than the total channel bandwidth. Thus, we could assume that the receiver performance (i.e. sensitivity, TRS) is not affected, but it is not clear how the frequency response of the channel created by the reverberation chamber over a wide channel bandwidth (up to 100MHz in NR FR1) may affect the characterization of the UE antenna performance (both TRP and TRS). 
In our understanding, if Proposal 1 is agreed, there must be an assessment of the influence of the frequency response into the wider channel bandwidths.

Issue 3-1-3: Test procedure to verify Coherence bandwidth of RC
Given the proposal on Issue 3-1-2 (Coherence BW = 5*SCS = 5*60kHz = 300kHz) we don’t understand why the test procedure proposal call out for [100 MHz] as default value for the frequency range. 
In addition, the procedure talks about “a metric to determine the correlation in frequency within a given working volume”, but the test procedure or the equation does not define any measurements through the volume.

	vivo
	Issue 3-1-1: thanks to Huawei for the clarification, if power-based validation is considered in P1, then we are OK. One more clarification question is the agreed 3dB pass/fail limits is also power domain, or not?
Issue 3-1-2: generally OK. Suggest to keep 5 in []. If issues identified in further harmonization activity, then this value can be updated.  


	Huawei
	Issue 3-1-1: replying to the comment from vivo, the 3dB pass/fail limit is also power based.

	Apple
	Issue 3-1-1: 
Can’t support Proposal 1 as written, we would like to see clearly stated that test procedure for spatial uniformity takes into account the RC chamber loading. There’s prior art indicating that such test condition can’t be oversighted.
Can’t support Proposal 2 as written, it should follows the same premisses, simply updating the equation B1 from IEC 61000-4-21, isn’t sufficient since the test condition described in this reference defines unloaded RC


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

Issue 3-2-2: Harmonization framework  
· Proposals
· Proposal 1: Approve the following high-level aspects for RC harmonization activity. (vivo)
· At least [3-5] RC labs are needed to ensure the statistical analysis of harmonization outcome
· Adopt the same test cases of Rel-18 AC lab alignment activity, i.e. same bands and talk mode 
· The measurement results will be analyzed to show RC lab alignment outcome and RC vs AC harmonization conclusion
· FFS whether same pass/fail limits for RC lab alignment and RC vs AC harmonization
· Recommended WF

Issue 3-2-3: Collect Volunteers for Harmonization activity  
· Proposals
· Proposal 1: volunteers can share their interests on harmonization activity. (moderator)
· Recommended WF

Companies views’ collection
Sub topic 3-2 Harmonization activity for RC
	Company
	Comments

	Huawei
	Issue 3-2-1: support both proposal 1 and 2
Issue 3-2-2: support proposal 1 
Issue 3-2-3:

	OPPO
	Issue 3-2-1: 
support P1 and P2
Issue 3-2-2: 
Generally support the proposal. 
For the first bullet, it is recommended that the minimum number of RC labs required is 3.
Issue 3-2-3:

	vivo
	Issue 3-2-3: Collect Volunteers for Harmonization activity 
Encourage companies to share lab name and contact information if they have interests to join RC harmonization activity.

	Apple
	Issue 3-2-2
We would like to see emphasized that the measurement results used to correlate RC with AC, will be taken from (physically) same devices tested on aligned ACs

	CAICT
	Issue 3-2-1:
Support both proposals.
Issue 3-2-2:
We basically agree with the proposal, but note that AC has already completed the lab alignment based on browsing mode in R17, therefore we suggest the alignment between RC and AC should be based on both browsing and call modes to ensure full alignment of the test chambers.



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 Test method for RC
	Issue 3-1-1: spatial uniformity and verification for RC
Companies still think the content in proposal 1 is not comprehensive enough, more details are needed.
Suggest to revise the contribution of R4-2304027, to further refine the wording in Annex, to see in 2nd round whether it could be agreeable.
Recommendations for 2nd round: revise R4-2304027, and discuss on revision directly 
Issue 3-1-2: Minimum Coherence bandwidth of RC 
Companies are generally OK with proposal 1, with [5], as starting point for further checking. One company raise the issue of influence of the frequency response into the wider channel bandwidths.
Tentative agreements: 
Coherence bandwidth (CBW) of a Reverberation Chamber (RC) shall be large enough with respect to subcarrier spacing (SCS), the minimum CBW of RC should be at least 5 times of Sub-Carrier Spacing. Further study an assessment of the influence of the frequency response into the wider channel bandwidths in RAN4.
Recommendations for 2nd round: check and confirm the tentative agreements 
Issue 3-1-3: Test procedure to verify Coherence bandwidth of RC
Companies raise issues in contribution R4-2304027. Suggest a revision of R4-2304027 to further update the content.
Recommendations for 2nd round: revise R4-2304027, and discuss on revision directly 


	Sub-topic#3-2 Harmonization activity between RC and AC
	Issue 3-2-1: General for Harmonization of RC vs AC 
Companies support the proposals.
Agreements: 
· The RC harmonization activity should be started after the completion of the test method (including finalization of preliminary MU assessment). 
· The collection of volunteered test labs for RC harmonization activity can be started in RAN4#106-bis meeting. 
Issue 3-2-2: Harmonization framework  
Companies are generally support the proposal. One company thinks both browsing mode and talk mode are needed, one company thinks same devices should be used.
Tentative agreements:
· Approve the following high-level aspects for RC harmonization activity. (vivo)
· At least 3 RC labs are needed to ensure the statistical analysis of harmonization outcome
· Adopt the same test cases of Rel-17 and/or Rel-18 AC lab alignment activity, i.e. same bands, browsing mode and/or talk mode 
· The measurement results will be analyzed to show RC lab alignment outcome and RC vs AC harmonization conclusion
· FFS whether same pass/fail limits for RC lab alignment and RC vs AC harmonization
Recommendations for 2nd round: check and confirm the above tentative agreements 
Issue 3-2-3: Collect Volunteers for Harmonization activity  
No feedback in 1st round discussion. More views collection is needed.
Recommendations for 2nd round: further collecting views



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)
focus on WF discussion

Topic #4: MU and testing time reduction 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2305104
	vivo
	Observation 1: The MU for sampling grid has been considered in the MU assessment for TRP and TRS. No new MU element for coarser sampling grid in needed.
Proposal 1: MU element description in Clause B.2.12 for Coarse sampling grid should be updated to include the MU values for 15 degrees, 30 degrees, and 45 degrees sampling grids. Test labs can assess different MU values for band <3GHz and >3GHz based on the utilized measurement grids.   
Proposal 2: The Coarse sampling grid MU value in Table B.4.1-2 and Table B.5.1-2 should be updated as following:

	R4-2305105
	vivo
	Text proposals to capture new measurement grids into TS 38.161

	R4-2305785

	Keysight Technologies UK Ltd
	TP on Test reductions with Measurement Grids



Open issues summary
Sub-topic 4-1 Measurement grids 
Issue 4-1: MU update for measurement grids
· Proposals
· Proposal 1: MU element description in Clause B.2.12 for Coarse sampling grid should be updated to include the MU values for 15 degrees, 30 degrees, and 45 degrees sampling grids. Test labs can assess different MU values for band <3GHz and >3GHz based on the utilized measurement grids. (vivo)
· Proposal 2: The Coarse sampling grid MU value in Table B.4.1-2 and Table B.5.1-2 should be updated as following. (vivo)
· Recommended WF
· TBA
Companies views’ collection
Sub topic 4-1 MU update for new measurement grids
	Company
	Comments

	Keysight
	The proposed MUs are not quite aligned with the results previously presented and endorsed, e.g., 0.15dB and 0.25dB should be aligned more closely with the simulated results. The MU for 45deg TRS grids requires the mean error to be taken into account which needs to be done in RAN5. 

	R&S
	Issue 4-1: MU update for measurement grids
We agree to proposal 1 to list the different options in clause B.2.12.
Even though, only one value should be used in the preliminary MU tables Table B.4.1-2 and Table B.5.1-2 to show what is the baseline configuration, providing only one expanded MU value. 

	MVG
	Proposal 1: support




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

	R4-2305105
(new grid to TS)
	Keysight: It is suggested to align R4-2305105 with content in R4-2305785, e.g., replace tables with weights with the actual Clenshaw-Curtis weight expression. Additionally, the TP in Clause A.3.5.2 seems to suggest that sin(theta) weighting is applicable for TIS with 45deg step size in Table A.3.5.2-2 even though the TP previously correctly stated that 45deg grid for TRS can only leverage CC weights. It is suggested to remove Table A.3.5.2-2 entirely to avoid confusion. The necessary extrapolation for 45deg in case of positioner blocking is missing. 

	
	

	
	

	R4-2305785
(new grid to TR)
	Moderator: The TP should be updated, using TR 38.870 v0.2.0 as a basis.

	
	Keysight: TR 38.870 v0.2.0 was used as a basis but an incorrect reference was used for [1], it should be 38.870 instead of 38.834. 

	
	R&S: given the proposals in Issue 4-1 and the negligible difference in MU between the two options analyzed to extrapolate the grid point at=180° either using 8 existing measurements at=135° or with two new grid points at=165°, we would like to include both options in the TP.
Please see the proposed updates in the draft TP shared on the drafts folder.

	
	MVG:  Support R&S statements above.

	
	Keysight: the proposed extrapolation approach is based on meeting agreements and the WF from the last meeting. We prefer not to allow the extrapolation using the last cut for >3GHz. 

	
	

	
	

	
	



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 Measurement grids 
	Issue 4-1: MU update for measurement grids
Companies support P1. But for P2, the MU value needs more discussion. Given there is related TPs discussion, the MU value can be covered in TP.
Tentative agreements: 
MU element description in Clause B.2.12 for Coarse sampling grid should be updated to include the MU values for 15 degrees, 30 degrees, and 45 degrees sampling grids. Test labs can assess different MU values for band <3GHz and >3GHz based on the utilized measurement grids
Recommendations for 2nd round: check and 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  

	R4-2305105
(new grid to TS)
	to be revised 

	R4-2305785
(new grid to TR)
	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”.
Focus on TPs and WF discussion 
Topic #5: Requirements work
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304345
	Apple
	Observation 1:	Disclosing the number of models tested by the labs is not feasible to implement, since it would require the disclosure of exact device model lists tested in each lab.
Observation 2:	It is feasible for the neutral party to summarize the number of vendors per lab, without disclosing the vendor names, in a report to 3GPP.
Observation 3:	It is feasible for the neutral party to summarize the percentage of tested devices per vendor, without disclosing the device model and vendor names, in a report to 3GPP.  Only the complete list to be shared publicly (no per lab list or information).
Observation 4:	It is feasible for the neutral party to summarize the percentage of models per production year, without disclosing the device model and vendor names, in a report to 3GPP.  Only the complete list to be shared publicly (no per lab list or information).
Observation 5:	Power class information is already provided in the lab reports as part of the performance requirement framework, and it is not necessary to additionally collect this information via the neutral party.

Proposal 1:	RAN4 should continue to use the same neutral observer for the collection of additional device pool information for the Rel-18 OTA data as it had already been agreed to do for the Rel-17 OTA data.
Proposal 2:	It is proposed to continue to use the Rel-17 Template for Device Information Collection in the development of Rel-18 OTA requirements without any further modification.

	R4-2304028
	Huawei Tech.(UK) Co.. Ltd
	Proposal 2: the relationship in TRP between PC2 and PC3 can be defined as TRP(PC3) = TRP(PC2) – 3dB.
Proposal 3: focus on SA mode as the first priority.
Proposal 6: In consultation with RAN5, keep the current bandwidth configuration for TRS measurement. Also consider the draft LS reply in the appendix of R4-2304028.

	R4-2304344
	Apple
	Observation 1:	It is now clarified that both PC2 and PC3 requirements are needed in bands where PC2 is defined; however, in Rel-17 only PC2 TRP requirements were specified for bands n41 and n78.  The objective to specify PC3 TRP requirements for these bands needs to be added to the Rel-18 WID.
Observation 2:	It is now clarified that RAN4 will specify both browsing and talk mode requirements per band; however, in Rel-17 only browsing mode requirements were specified for bands n41 and n78.  The objective to specify talk mode OTA requirements for these bands needs to be added to the Rel-18 WID.
Observation 3:	Lab alignment procedures and performance requirement work for band n28 did not conclude in the Rel-17 work item, and OTA requirements for this band need to be defined in Rel-18.
Observation 4:	As recommended by RAN4, RedCap requirement work needs to be postponed to a future release of the TRP/TRS work due to the lack of availability of RedCap devices for measurement.

Proposal 1:	With significant technical work remaining before the prioritized core objectives of the Rel-18 TRP/TRS work item can be concluded, and with no recent progress on CA methodology apparent, it is reasonable to remove the scope for CA methodology for TRP/TRS methodology.
Proposal 2:	The Rel-18 TRP/TRS work item shall aim to complete full coverage of band n28, n41, and n78 requirements, including performance objectives which were not concluded in Rel-17, and it shall also aim to define requirements for band n77.
Proposal 3:	RAN4 should reach a decision on the exact scope of the performance phase of the Rel-18 TRP/TRS activities in order to allow lab alignment and measurement campaigns to proceed without delay.
Proposal 4: 	Update the Rel18 TRP TRS Work Plan [4] with details on lab alignment framework and focus over next two RAN4 meetings.

	R4-2305107
	vivo
	Proposal: Approve the updated working procedure for Rel-18 TRP TRS requirements in Section 3 of this contribution.

	R4-2305186
	TELECOM ITALIA S.p.A.
	Observation 1: The statistical sample set must be sufficiently representative. Therefore, a comprehensive set of information describing the statistical sample is necessary to evaluate its validity.
Proposal 1: It is proposed to consider the following information in the framework of the performance part:
· Total number of devices
· Total number of models
· Total number of devices’ vendors
· Percentage of devices per vendor
· Percentage of devices per Power Class
· Percentage of devices per each supported band
· Percentage of devices per year of production
· Percentage of the devices that are certified by PTCRB and GCF
· Percentage of the devices per market level (i.e. entry, medium or high level)
· Percentage of devices that are commercially available

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

	R4-2305533
	CAICT
	Observation 1: Testing in SA mode is sufficient for UEs that support both SA and EN-DC modes, and there is no need for these UEs to perform testing in EN-DC mode.
Proposal 1: Prioritize SA mode for performance requirements development.
Proposal 2: Consider requirements for 1Tx configuration as 1st priority and 2Tx configuration as 2nd priority in R18 WI.
Proposal 3: R18 should prioritize completing the requirement development for the bands that were not completed in R17 phase, including n28, and completing the scenarios where the requirement development for n41 and n78 was not covered, i.e., in PC2 and talk mode.
Proposal 4: The priority ranking of new bands introduced in R18 can be determined based on the feedback from the operators, including n1, n3, n5, n7, n8, and n77.

	R4-2305612
	OPPO
	Proposal: It is proposed to require volunteer labs satisfying the statistical criteria of the measured devices before submitting the data to the campaign data pool.



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

Issue 5-1-2: neutral observer for collecting UE information for Rel-18 
· Proposals
· Proposal 1: RAN4 should continue to use the same neutral observer for the collection of additional device pool information for the Rel-18 OTA data as it had already been agreed to do for the Rel-17 OTA data. neutral observer can forward them to the RAN4 group after anonymizing the sensitive data (TELECOM ITALIA, Apple)
· Recommended WF

Issue 5-1-3: How to manage UE information disclosure activity for Rel-18 
· Proposals
· Proposal 1: It is proposed that each device model will be identified by a generic label, e.g. “Model A”, “Model B”, etc. If different laboratories will measure the same device model (not necessarily the same physical device), this will be anyway identified under the same label. For example, with reference to Proposal 1, 4 devices of the same model will count as 4 measured devices and 1 measured model. (TELECOM ITALIA)
· Proposal 2: The information reported in the Proposal 1 will be provided by the WI rapporteur together with the curves analysis of the measurements results. (TELECOM ITALIA)
· Proposal 3: Same UE information disclosure for Rel-18 MIMO OTA enhancement WI. (TELECOM ITALIA)
· Proposal 4: It is proposed to require volunteer labs satisfying the statistical criteria of the measured devices before submitting the data to the campaign data pool. (OPPO)
· Proposal 5: It is proposed to continue to use the Rel-17 Template for Device Information Collection in the development of Rel-18 OTA requirements without any further modification. (Apple)
· Recommended WF

Companies views’ collection
Sub topic 5-1 UE information collection
	Company
	Comments

	OPPO
	Issue 5-1-2:
Support the proposal.
Issue 5-1-3:
We support P4 and P5, and we think they are not conflict with each other.

	Samsung
	Issue 5-1-3:
We support P5.

	vivo
	Issue 5-1-1, 5-1-2 and 5-1-3:
Generally, the UE information collection decision should highly dependent on the feedback from volunteered test labs. It should be noted that if too strict UE information disclosure requirement is required, then the measurement results collection activity might be blocked, and the progress of Rel-18 requirement work will be impacted/delayed.


	Apple
	Issue 5-1-1
As we highlighted in our contribution, introducing additional device information reporting requirements beyond those agreed in the Rel-17 template do not seem feasible to us.  Thus, we prefer Proposal 4: continue to use the Rel-17 Template for Device Information Collection in the development of Rel-18 OTA requirements without any further modification
Issue 5-1-2
Support Proposal 1
Issue 5-1-3
Support Proposal 5

	AT&T
	Issue 5-1-1:
Support Proposals 1, 2, and 3.
Issue 5-1-2:
Support Proposal 1.
Issue 5-1-3:
We support Proposals 1, 2, and 3.

	TIM
	Issue 5-1-1 and 5-1-3:
The two main points that the contribution from TIM want to address are: i) transparency of the performance part framework and ii) the statistical confidence of the measurement campaign. The Rel-17 Template for Device Information Collection partially covers point i) but we think that further relevant information should be added such as the ones listed in the Proposal 1 of Issue 5-1-1 (we are open to discuss one by one in order to understand which are the concerns for the device vendors), On the contrary, the approach used for Rel-17 does not cover at all the point ii). With such approach the information’s are not provided in an aggregated way (i.e. disaggregated on laboratory basis) and therefore it will not be possible to evaluate the statistical confidence (pending the definition of the proper thresholds). For example, with the disaggregated approach, two (or more) different device models could be tagged in the same way, e.g. “Model A”, (the same apply to the device vendors) thus making not applicable to check the statistical confidence of the measurement campaign (the two devices should be instead tagged as “Model A” and “Model B”). We would like to clearly understand which are the main concerns about this approach since there was no clear explanation.
Issue 5-1-2:
Support Proposal 1.

	CAICT
	Issue 5-1-1:
We share similar concerns with vivo that due to the complex process review of information disclosure, excessively strict UE information disclosure requirements may reduce the willingness of voluntary labs to contribute test results, making data collection and requirement development challenging.
Issue 5-1-2:
Support Proposal 1.




Sub-topic 5-2 Framework for Rel-18 TRP TRS requirements
Issue 5-2-1: lab alignment 
· Proposals
· Proposal 1: RAN4 should reach a decision on the exact scope of the performance phase of the Rel-18 TRP/TRS activities in order to allow lab alignment and measurement campaigns to proceed without delay. (Apple)
· Recommended WF

Issue 5-2-2: SA or EN-DC requirements
· Proposals
· Proposal 1: Prioritize SA mode for performance requirements development. (CAICT)
· Recommended WF

Issue 5-2-3: 1Tx and 2Tx for requirements
· Proposals
· Proposal 1: Consider requirements for 1Tx configuration as 1st priority and 2Tx configuration as 2nd priority in R18 WI. (CAICT)
· Recommended WF

Issue 5-2-4: Band prioritization 
· Proposals
· Proposal 1: R18 should prioritize completing the requirement development for the bands that were not completed in R17 phase, including n28, and completing the scenarios where the requirement development for n41 and n78 was not covered, i.e., in PC2 and talk mode. (CAICT)
·  Proposal 2: The priority ranking of new bands introduced in R18 can be determined based on the feedback from the operators, including n1, n3, n5, n7, n8, and n77. (CAICT) 
· Proposal 3: The Rel-18 TRP/TRS work item shall aim to complete full coverage of band n28, n41, and n78 requirements, including performance objectives which were not concluded in Rel-17, and it shall also aim to define requirements for band n77. (Apple)
· Recommended WF

Issue 5-2-5: Updated framework for Rel-18 TRP TRS requirements 
· Proposals
· Proposal 1: Approve the updated working procedure for Rel-18 TRP TRS requirements in Section 3 of R4-2305107. (vivo) [also copied here]
2.1 Working procedure for Rel-18 AC Lab Alignment Campaign 
1. The purpose of Lab Alignment Campaign is to ensure there is no unexpected lab deviation and establish full trust and confidence on the results.
2. Test labs are invited to participate to the lab alignment and test campaign, the following conditions should be fulfilled:
a. Participating lab should be accredited under ISO 17025 (ISO 17025 accredited labs) and have any of 3GPP TS 37.544, CCSA YD/T 1484.6, and CTIA OTA Test Plan listed on its accreditation scope. 
b. Participating lab should have anechoic chamber(s) ready to support testing based on 3GPP TS 38.161.
c. Participating lab should have sufficient test resource to provide the on-time measurement results without delay.
3. Test methodology:
a. Test plan: 3GPP TS 38.161;
4. Test cases for Lab Alignment Campaign:
a. Test bands: n28, n78; one low and one high band is sufficient
b. Number of test cases per band: BHHL and BHHR at low/mid/high channel; 
c. Use scenario: Head and Hand phantom (Talk mode), i.e., BHHL and BHHR
d. Hand Phantom: Wide Grip hand 
e. Operation mode: NR Standalone (SA)
f. Number of Tx chain: UE with 1Tx as phase 1, 2Tx as phase 2 can be started after UL-MIMO TRP test method is concluded.
5. Lab Alignment Device (LAD):
a. Reuse LADs (LAD1 and LAD2) from Rel-17 lab alignment activity 
6. Test results submitting:
a. Using the same worksheet template in [TBD] to submit the measurement results
b. The measurement results should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed)
c. Results shall not be shared between labs before submitting to RAN4 meetings or sharing in the RAN4 reflector. Comparison and lab alignment analysis should only be done in RAN4 meetings/discussions
7. Lab alignment criteria:
a. The pass/fail criteria are defined as the maximum deviation between the measurement result and the reference value
b. Confirm the reference value derived based on the per-band per-PC averaging approach (linear average with dBm) of lab alignment data pool from ≥3 labs submitted before [TBD] as baseline.
c. Apparent outliers will not be considered in averaging process. The value deviates over 1.5*MU from all the other lab’s results should be identified as apparent outlier.
d. Pass/fail limit for lab alignment should be defined as X*MU (X is TBD) as baseline. MU value is the expanded MU for BHH (to be defined in RAN5).
e. The summation form for TRP and TRS lab alignment should keep consistent during the calculation process of TRP TRS lab alignment from each company i.e. sin weights approach. Only traditional approach (15-degrees TRP and 30-degrees TRS) should be used during lab alignment activity to reduce unnecessary uncertainty.
f. How to treat late submission results and confirm the alignment: TBD
8. Test lab procedures:
0. LAD delivery scheme 
1. Decide LAD delivery scheme after all the test lab and LAD information being confirmed (after the confirmation of volunteered labs).
0. LAD measurement time in each test lab: finalize LAD measurement within [TBD] workdays, and deliver to next lab ASAP with LAD delivery In/Out information shared in reflector.
0. Encourage test labs to share resulting combined MU based on their own systems

2.2 Working procedure for TRP TRS Performance Test Campaign 
1. The purpose of Test Campaign is to collect devices results for the permitted labs after lab-alignment activity for the definition of the FR1 TRP TRS requirements.
2. Test cases for TRP TRS Performance Test Campaign:
a. Test bands: Table 1 as starting point; 
b. Use scenarios: Both Browsing mode (Hand phantom only), i.e., Hand Left and Hand Right; and Talk mode (head and hand phantom), i.e., BHHL and BHHR
c. Hand Phantom: Wide Grip Hand, PDA hand is not precluded if sufficient devices are available
d. Operation mode: SA with 1Tx [and EN-DC] as phase 1. SA with 2Tx as phase 2. FFS further down selection of SA vs EN-DC is needed.
3. Commercial Device (Smartphone) selection criteria for TRP TRS Performance Test Campaign:
a. DUT size: Size 1(width >72mm and ≤92mm) as 1st priority; Size 2 as 2nd priority  
b. DUT capability: support for Bands [TBD] those listed in the WID is preferred, but devices supporting only a subset of the above bands can equally be used in the measurement campaign for such supported bands
c. The following selection criteria can also be considered:
1. Year of production: [2020-2023]
2. Brand variety
3. Price range (to capture different price segment, including High/Mid/Low-end products)
4. Popularity
5. Number of bands supported
d. Power Class: Both PC2 and PC3; depends on corresponding band, for bands support PC2 and PC3, both requirements are needed.
4. Test results submitting:
a. UE information disclosure. At least all the supported bands information and production year should be shared 
i. Other UE information disclosure (and thresholds) depends on further discussions, which can be added based on agreements. 
b. Using the same worksheet template in [TBD] to submit the measurement results for Rel-18 3GPP TRP TRS performance data pool.
c. The measurement results should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed)
d. The allowed maximum number of submitted devices from each lab is [15] (depends on how many test labs will join the activity)
e. Only the results from aligned labs will be considered for specifying requirements
f. The progress in each lab are encouraged to share on the RAN4 reflector (for example - how many devices have been measured and on which bands)
g. TRP and TIS Quantities based on Clenshaw-Curtis quadrature and traditional sin(theta) weighting are both allowed during Performance campaign test. This information should be provided from each test lab when submitting measurement results.
5. Specify TRP TRS requirements:
a. Minimum number of devices for defining requirements for each band, each device size, each power class (requirement will not be specified if measurement results is less than): [15, 30, or 50]  
b. Performance part of the work will proceed in a contribution-driven manner. Start with one type of device width requirement which is most efficient to collect enough results in Rel-18.
c. Method of limits derivation: per-band Data driven approach
d. The value at [TBD] percentile of the CDF curve could be selected as the starting point for minimum requirement discussion
e. FFS how to specify PC3 requirement for a band supporting both PC2 and PC3
6. Test lab procedures
a. Tx Antenna switching: test lab should make sure the testing follows the TAS OFF procedure, i.e., lock the UE antenna to primary antenna yielding best TRP. Assistants from OEM may be needed. 
b. Time-averaging algorithm (TAA): if supported by UE, test lab should make sure TAA should be disabled. Assistants from OEM or chipset vendor may be needed. TAA OFF can be based on UE declaration.
c. FFS [For UE support PC2 at one band, PC3 should not be tested.]
d. Newly defined Coarser measurement grid can be used for TRP TRS measurement

Table 1: targeted TRP/TRS requirements for Rel-18
	Aspect  / Feature
	TRS 
	1Tx TRP PC3
	1Tx TRP PC2
	2Tx Rad Power

	
	Browse
	Talk
	Browse
	Talk
	Browse
	Talk
	Browse
	Talk

	AC Test method and prelim MU
	R17
	R18 MU
	R17
	R18 MU
	R17
	R18 MU
	R18
	R18

	n1
	72 < w ≤ 92 mm
	R18
	R18
	R18
	R18
	R18
	R18
	
	

	
	56 ≤ w ≤ 72 mm
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	
	

	n3
	72 < w ≤ 92 mm
	R18
	R18
	R18
	R18
	
	
	
	

	
	56 ≤ w ≤ 72 mm
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	
	
	
	

	n5
	72 < w ≤ 92 mm
	R18
	R18
	R18
	R18
	
	
	
	

	
	56 ≤ w ≤ 72 mm
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	
	
	
	

	n7
	72 < w ≤ 92 mm
	R18
	R18
	R18
	R18
	
	
	
	

	
	56 ≤ w ≤ 72 mm
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	
	
	
	

	n8
	72 < w ≤ 92 mm
	R18
	R18
	R18
	R18
	
	
	
	

	
	56 ≤ w ≤ 72 mm
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	
	
	
	

	n28
	72 < w ≤ 92 mm
	R18
	R18
	R18
	R18
	
	
	
	

	
	56 ≤ w ≤ 72 mm
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	
	
	
	

	n41
	72 < w ≤ 92 mm
	R17
	R18
	R18
	R18
	R17
	R18
	R18 2p
	R18 2p

	
	56 ≤ w ≤ 72 mm
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	R18 2p

	n77
	72 < w ≤ 92 mm
	R18
	R18
	R18
	R18
	R18
	R18
	R18 2p
	R18 2p

	
	56 ≤ w ≤ 72 mm
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	R18 2p

	n78
	72 < w ≤ 92 mm
	R17
	R18
	R18
	R18
	R17
	R18
	R18 2p
	R18 2p

	
	56 ≤ w ≤ 72 mm
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	R18 2p

	n79
	72 < w ≤ 92 mm
	R18
	R18
	R18
	R18
	R18
	R18
	
	

	
	56 ≤ w ≤ 72 mm
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	R18 2p
	
	


Note: FFS whether n1/n3/n5/n7/n8/n79 is listed as 1st priority for Rel-18 requirements

· Recommended WF

Companies views’ collection
Sub topic 5-2 framework
	Company
	Comments

	Huawei
	Issue 5-2-1: support proposal 1
Issue 5-2-2: support proposal 1, which is also proposed in R4-2304028.
Issue 5-2-3: support proposal 1.
Issue 5-2-4: support proposal 1, 2 and 3
Issue 5-2-5: support proposal 1


	Samsung
	Issue 5-2-1: lab alignment
support proposal 1
Issue 5-2-2: SA or EN-DC requirements
support proposal 1, .
Issue 5-2-3: 1Tx and 2Tx for requirements
We think 2TX can be removed. There is not sufficient 2TX devices, in addition we think TxD and UL MIMO should be treated equally. it is not practical to perform measurement campaign for 2TX in this release.
Issue 5-2-4: Band prioritization
support proposal 1 and 3. About down-selection, in general we think new NR bands should be prioritized than re-farming bands. And the total band numbers should be restricted within a reasonable amount.
Issue 5-2-5: Updated framework for Rel-18 TRP TRS requirements
It is supposed to be updated according to outcome of previous issues, especially regarding 2TX and band prioritization aspects.
In addition, about the minimum device numbers for measurement campaign, it is suggested to change from “[15, 30, or 50]” to “[30, or 50]” for the time being.


	vivo
	Issue 5-2-1: support proposal 1
Issue 5-2-2: support to prioritize SA mode measurement results collection. But RAN4 also need to figure out how to define EN-DC requirements. this can be considered in issue 5-2-5.
Issue 5-2-3: instead of prioritization, we would like to say 1Tx requirements as phase 1 and 2Tx requirement as phase 2, after the finalization of 2Tx test methods. this can be considered in issue 5-2-5.
Issue 5-2-4: more operators feedback on first set of bands for Rel-18 requirements is needed. this can be considered in issue 5-2-5. 


	Apple
	We have the following suggested updates to the “2.2 Working procedure” part:
Paragraph 2d: remove EN-DC, given Issue 5-2-2 recommended WF
Paragraph 3b: explicitly reference the new Rel-18 requirement coverage (replace TBD)
Paragraph 5d: assuming the PC3/PC2 relationship from Issue 5-3-1 is agreeable, we suggest replacing the FFS with the following text: The relationship in TRP between PC2 and PC3 can be defined as TRP(PC3) = TRP(PC2) – 3dB

Issue 5-2-1: support proposal 1 as proponent
Issue 5-2-2: support proposal 1
Issue 5-2-3: support proposal 1; we note that from lab alignment perspective, this can be accomplished by kicking off lab alignment based on 1 Tx first and follow up with 2 Tx lab alignment, if the test methodology discussion converges in time
Issue 5-2-4: support proposal 3 as proponent
Issue 5-2-5: Support Proposal 1 with additional clarifications that will add clarity to the priority and scope of Rel18 Lab Alignment and Performance Test campaign. The suggested clarifications are needed now since lab alignment is planned to start post RAN4#107 (May 2023)



Sub-topic 5-3 Rel-18 TRP TRS requirements
Issue 5-3-1: PC3 requirements (if the band support PC2) 
· Proposals
· Proposal 1: the relationship in TRP between PC2 and PC3 can be defined as TRP(PC3) = TRP(PC2) – 3dB. (Huawei)
· Recommended WF

Companies views’ collection
Sub topic 5-3 Requirements
	Company
	Comments

	Huawei
	Issue 5-3-1: support proposal 1 as proponent

	OPPO
	Issue 5-3-1:
We prefer the TRP requirements for each Power class are derived based on measurement campaign, rather than mathematical derivation.

	Samsung
	Issue 5-3-1: PC3 requirements (if the band support PC2) 
For band n41 and n78, we are fine to specify PC3 TRP based on calculation, detailed delta value FFS; Other bands can be derived by measurement campaign.

	vivo
	Issue 5-3-1:
For each band support both PC2 and PC3, we suggest to define the requirements based on PC2 measurement results first. And PC3 requirement can be derived based on proposal 1. 

	Apple
	Issue 5-3-1: support proposal 1

	CAICT
	Issue 5-3-1:
We support that using the TRP (PC2)-delta (dB) to obtain the TRP requirements of PC3 is a feasible approach, but further discussion is need since there is no measurement results at such stage to validate that if 3dB is a reasonable delta value.



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#5-1 UE information disclosure for Rel-18 TRP TRS requirement 
	Issue 5-1-1: Disclosed UE information (and thresholds) for Rel-18 TRP TRS requirement work
Companies have different views on this issue, more feedback from volunteer labs are need. Further discuss next meeting.
Recommendations for 2nd round: N/A.
Issue 5-1-2: neutral observer for collecting UE information for Rel-18 
Tentative agreements:
RAN4 should continue to use the same neutral observer for the collection of additional device pool information for the Rel-18 OTA data as it had already been agreed to do for the Rel-17 OTA data. neutral observer can forward them to the RAN4 group after anonymizing the sensitive data.
Recommendations for 2nd round: check and confirm

Issue 5-1-3: How to manage UE information disclosure activity for Rel-18 
Views are diverged, more discussion is needed. Issue 5-1-1 should be concluded first.


	Sub-topic#5-2 Framework for Rel-18 TRP TRS requirements
	Companies share views on issue Issue 5-2-1, Issue 5-2-2, Issue 5-2-3, Issue 5-2-4, Issue 5-2-5.
Tentative agreements:
· RAN4 should reach a decision on the exact scope of the performance phase of the Rel-18 TRP/TRS activities in order to allow lab alignment and measurement campaigns to proceed without delay.
· Prioritize SA mode measurement for performance requirements development. RAN4 should also figure out how to define EN-DC requirements based on SA results.
· Consider requirements for 1Tx configuration as phase 1 and 2Tx configuration as phase 2 for developing R18 requirement.
Band list can be further discussed in issue 5-2-5. The working procedure contribution will be revised.
Recommendations for 2nd round: 
· check and confirm above tentative agreements.
· Revise R4-2305107, for further discussion and endorsement


	Sub-topic#5-3 Rel-18 TRP TRS requirements
	Issue 5-3-1: PC3 requirements (if the band support PC2) 
Moderator: Companies are generally OK with proposal 1. But also share views measurement results are needed to confirm the 3dB. One company think PC3 should be measurement based on pure new measurement campaign.
Tentative agreements: 
After specifying the PC2 requirements based on measurement campaign, RAN4 can consider to specify the PC3 requirement for that band, based on the 3dB offset, i.e. TRP(PC3) = TRP(PC2) – 3dB. Measurement results to further confirm this 3dB PC2-PC3 gap is encouraged.
Recommendations for 2nd round: 
· check and confirm 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  

	
	

	
	



Discussion on 2nd round (if applicable)
Focus on WF discussion 

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

	
	WF on FR1 TRP TRS
	vivo
	Capture agreements

	
	
	
	

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2304027
	
	Proposals for spatial uniformity and CBW test procedures in RC
	EMITE, BlueTest, Huawei, HiSilicon
	To be revised
	To discuss the detailed procedure in Annex 

	R4-2304028
	
	on TRP TRS test aspects
	Huawei Tech.(UK) Co.. Ltd
	Noted 
	

	R4-2304034
	
	Text proposal for Annex C on environment in TR 38.870
	Huawei, HiSilicon, Samsung
	agreeable
	

	R4-2304343
	
	On TRP TRS test methodology
	Apple
	Noted
	

	R4-2304344
	
	On TRP TRS performance phase priorities
	Apple
	Noted
	

	R4-2304345
	
	On device pool information for Rel-18 TRP TRS work
	Apple
	Noted
	

	R4-2304468
	
	Discussion on Coherence bandwidth of RC
	EMITE, BlueTest, Huawei, HiSilicon
	Noted
	

	R4-2304828
	
	Discussion on TRP concept and test method for multi-antenna UE
	Samsung
	Noted
	

	R4-2305004
	
	On the minimum coherence bandwidth of RC
	EMITE, BlueTest, Huawei, HiSilicon
	Noted
	

	R4-2305102
	
	3GPP TR 38.870 v0.3.0
	vivo
	For email approval
	

	R4-2305103
	
	Discussions on RC test method and Harmonization activity
	vivo
	Noted
	

	R4-2305104
	
	MU for measurement grids
	vivo
	Noted
	

	R4-2305105
	
	Discussions on Measurement grids for spec 38.161
	vivo
	Noted
	

	R4-2305106
	
	Reply LS to GSMA TSGAP on NR Bandwidth for OTA TRS testing
	vivo
	To be revised
	

	R4-2305107
	
	Updated working procedure for Rel-18 TRP TRS requirements
	vivo
	To be revised
	

	R4-2305108
	
	TP to TR 38.870 on forearm phantom
	vivo,CTIA Certification
	Return to
	

	R4-2305167
	
	Device’s information disclosure for FR1 TRP-TRS and MIMO OTA
	TELECOM ITALIA S.p.A.
	Noted
	

	R4-2305186
	
	Device’s information disclosure for FR1 TRP-TRS and MIMO OTA
	TELECOM ITALIA S.p.A.
	Noted
	

	R4-2305527
	
	Further discussion on 2TX configuration
	Xiaomi
	Noted
	

	R4-2305531
	
	TP to TR 38.870 on General parts
	CAICT,vivo
	To be revised
	

	R4-2305532
	
	TRP TRS test methodology
	CAICT
	Noted
	

	R4-2305533
	
	Discussion on FR1 TRP TRS requirements priority
	CAICT
	Noted
	

	R4-2305607
	
	Discussion on enhancement of test method for TRP and TRS
	Qualcomm Incorporated
	Noted
	

	R4-2305610
	
	Discussion on concept and definition of TRP
	OPPO
	Noted
	

	R4-2305612
	
	On disclosure of UE information
	OPPO
	Noted
	

	R4-2305615
	
	On performance metric for UL-MIMO radiated power
	OPPO
	Noted
	

	R4-2305701
	
	Further discussion on FR1 single layer UL-MIMO 2Tx SISO OTA TRP
	MediaTek Inc. vivo, CAICT
	Noted
	

	R4-2305785
	
	TP on Test reductions with Measurement Grids
	Keysight Technologies UK Ltd
	To be revised
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	



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
