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Introduction
This is ad-hoc meeting minutes for Rel-18 FR1 TRP TRS WI, chaired by Ruixin Wang (vivo).
Topic #1: Test methodology related issues
Sub-topic 1-1 Single-layer UL-MIMO TRP test method
Moderator: background information
· In WF R4-2321209, it was agreed that RAN4 Focus on performance metric discussion of two options with a goal to select a single metric as baseline in Rel-18. 
· Comparison criteria to assist in down-selection should be discussed in the next meetings

Issue 1-1-1: Performance metric for Coherent UE support multiple TPMI index 2~5  
· Proposals
· Option 1 (averaging TRPs) [vivo, CAICT, Huawei, HiSilcon, Xiaomi, OPPO, MediaTek, Google, Samsung]
· Option 2 (Max EIRPs) [Apple]
· Recommended WF
· Consider the comparison criteria in Table 1 below
· Selecting Option 1 as baseline performance criteria for coherent UL MIMO 
[bookmark: _Ref146631307]Table 1-1 in [R4-2401543]: Performance metric comparison
	Comparison criteria
	Option 1 (2 or 4 TPMI), averaging TRPs
	Option 2, Max EIRPs

	1. Testing time
	· Good
Save 50%~30% testing time
	· Bad


	2. Performance metric consistency
	· Good
Aligned with other 2Tx test cases (non-coherent UL MIMO and TxD TRP) defined in TR 38.870
Aligned with 1Tx test cases, the advantages of single-layer UL MIMO performance can be estimated.
	· Bad

not comparable with 1Tx and other 2Tx test cases


	3.	Regulatory impacts
	· Good
Aligned with FR1 regulatory radiated power measurement
	· Bad


	4. Statistical properties
	· Good
The averaged performance is close to the statistical performance of UE at a typical case in the field 
	· Bad
The max performance metric assumes a perfect network scheduling with ideal (smartest) algorithm of different gNB, which is a corner case
SRS-based TPMI has been precluded 

	5.Alignment with Other SDOs
	· Good
Aligned with CTIA spec and initial CCSA conclusions for 2Tx test case 
	· Bad
New metric, not adopted in any SDO 

	6.OEM antenna design 
	· Good
Antenna design to meet typical performance  
	· Bad
Antenna design assumes a perfect gNB indication, but this may never happen in real scenario

	7.Operator network deployment
	· Good
Typical UE performance for coverage budget estimation to guide network deployment
	· Bad
Performance of ideal case, can not be used for real network deployment

	8.Correlation effects removal
	· Good
Averaging method can cancel the TRP deviations introduced by the correlation effects in theory 
	· Bad
No consideration on antenna correlation effects on 2-TX TRP




Discussion:
Apple: this table 1 is from the contribution, but not full summary of this topic. Test time is no different between option 1 and option 2 if measure the same TPMI index case. Option 2 also support only 2TPMI index measurement for coherent UL MIMO.  The more accurate figures on test time variation between the new Option 1 (2 TPMIs) vs the Option 2 for coherent UL MIMO (4 TPMIs) are presented in our paper R4-2315382.
Keysight: The group never discuss Option 2 can support only two TPMI index measurement. Several contributions present the testing time reduction.
VDF:  what does good and bad mean?
Samsung: Only keep two TPMI for option1. Then the testing time reduction is clear.
MVG: We can also keep two TPMI for option 2. 
R&S: There is testing time different between 2 TPMI and 4TPMI, but may not be the value in the table. 
Apple: We agree 4 TPMI index case will have longer testing time than 2 TPMI measurements. In our understanding, max EIRP reflect the real case of UE in network. Option 2 enables the optimal UE radiated performance characterization based on available TPMI indexes defined by the network. Option 1 and Option 2 have no test time difference when same number of TPMIs are tested.
TIM/VDF: Max EIRP present more close to real scenario
Ad-hoc Chair: a question to operators. Is the max EIRP close to real scenario means SRS-based? Or artificially selected at each point?
Huawei: There is a delay for TPMI indication, could operators clarify? Max EIRP is the ideal case without delay of network indication and UE response? 
R&S: is the delay from power control of the gNB. 
Keysight: the observations in item antenna design goes to two different aspects. What is real scenario has been discussed for a long time. OTA conformance testing is not always close to real case of UE in the network. Option 1 is a good balance of conformance testing and UE performance. 

Agreements:
Option 2 can not be performed with only 2 TPMI index, if the UE support 4 TPMIs. 
Further discuss this week based on the aligned understanding of O1 and O2. 

Moderator’s summary of ad-hoc discussion for this topic:
In ad-hoc, the group uses the table 1-1 in [R4-2401543] as a starting point to collecting companies comments. Companies have different understandings on benefits of option 1 and option 2 for some of the comparison criteria listed in Table 1. Companies also have different understandings on option 1 and option 2 procedure, so aligned understanding first is important. 
To achieve that, more background information is provided here:
In RAN1 TS 38.211, if a UE support coherent UE capability, then all the 2Tx TPMI index (2~5) will be supported. Which means current Option 2 should measure all the 4 TPMI index. Option 1 can just measure 2 TPMI index. 

Table 6.3.1.5-1: Precoding matrix  for single-layer transmission using two antenna ports.
	TPMI index
	

(ordered from left to right in increasing order of TPMI index)

	0 – 5
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Besides, in RAN1 TS 38.214, regarding TPMI indication:
“The indicated SRI in slot n is associated with the most recent transmission of SRS resource identified by the SRI, where the SRS resource is prior to the PDCCH carrying the SRI.” 
There is no procedure and criteria defined in RAN1 spec on how to use which TPMI index for transmitting, this is pure gNB implementation behaviour. And no spec presents the TPMI index selection is for max power.
Furthermore, SRS-based TPMI selection OTA measurement has been precluded last meeting. Option 1 proponents do not agree option 2 artificially selecting best TPMI at each point presents real scenarios based on RAN1 spec.

Moderator’s suggestion for next step discussion this week:
Based on the current discussion, it is suggested to focus on two TPMI case of Option 1, and full TPMI case of option 2. 
· Option 1 (2 TPMIs)
· Option 2 (4 TPMIs) 

Moderator proposed WF for online session:
· Select Option 1 above as baseline/default performance metric for coherent UL MIMO to align with 1Tx and non-coherent case. Option 2 can be considered as optional metric to be captured in TR 38.870.
· RAN4 can further discuss whether it is valuable to capture non-coherent/coherent UL MIMO simulation results into TR 38.870. 


Issue 1-1-2: Abbreviations for Performance metric Option 1 and Option 2  
· Proposals
· Proposal 1: Consider a TRP metric with a subscript indicating the EIRP operations with respect to various TPMIs, i.e., TRPavg (avg for average EIRPTPMIx) for Option 1, Equation 1 (Option 1a) and Equation 2 (1b) and TRPenv (env for envelope of EIRPTPMIx) for Option 2, Equation 3. (Keysight)
· Recommended WF
· Check online whether the following updated P1 is agreeable, i.e.,
·  TRPavg_TPMI (avg for average EIRPTPMIx) for Option 1 and TRPenv_TPMI (env for envelope of EIRPTPMIx) for Option 2, to avoid confusion with final TRP_average in section 6.2.1 of TS 38.161.

Issue 1-1-3: Correction of phase error assumption agreed last meeting 
· Proposals
· Proposal 1: correct the range of variable PV in the annex of R4-2321209 from [0, 10(4/10)] to [10(0/10), 10(4/10)]. (Huawei)
·  Recommended WF
· This has been corrected via RAN4 reflector. Moderator expect it agreeable without discussion. 

Issue 1-1-4: confirmation of relative phase variation for coherent UL-MIMO 
· Proposals
· Proposal 1: For coherent UEs, the max 40° relative phase variation is applicable as the UL power measurements are typically performed over the 1 ms period. (Keysight)
· Recommended WF
· 1ms in TS 38.101-1 for MOP measurement is only minimum requirement, but how large real measurement time longer than 1ms is not confirmed. RAN4 should check the testing time at each point, and confirm the Max relative phase variation of coherent UL MIMO for OTA testing should be 40 or 360 degrees.
· This is also related to SRS scheme of gNB emulator, given 20ms is based on SRS period. 

Moderator: background information in TS 38.101-1
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Issue 1-1-5: Test mode for UL MIMO (including coherent/non-coherent UE) 
· Proposals
· Proposal 1: A test mode is not needed for coherent or non-coherent UL MIMO. (Keysight)
· Recommended WF
· Confirm proposal 1 

Issue 1-1-6: Measurement grid analysis for 2Tx  
· Proposals
· Proposal 1: RAN4 to confirm that the coarser measurement grids for both TRP and TRS in Table 5.1.1-1 and Table 5.2.1-1 of TR38.870 are applicable for coherent UL MIMO. (Samsung)
· Proposal 2: Regarding the simulation results of the TRP deviation, it is proposed to adopt 15-degree step size as constant measurement grid for 2Tx transmission test. (OPPO)
· Recommended WF
· 15-degree step size can be default measurement grid for 2Tx transmission test, and confirm coarser measurement grids for both TRP and TRS in Table 5.1.1-1 and Table 5.2.1-1 of TR38.870 are also applicable for coherent UL MIMO.

Issue 1-1-7: MU aspects for 2Tx cases 
· Proposals
· Proposal 1: Additional MU should be introduced by the variation of phase and power on the two antenna ports of DUT. (OPPO)
· Proposal 2: For coherent UE, the phase variation impact is negligible, no MU element is needed. For non-coherent UEs, the phase variation impact on the performance metric can be captured as an MU. (Keysight) 
· Recommended WF
· Consider additional MU element for non-coherent UL MIMO. FFS coherent UL MIMO.

Issue 1-1-8: Phase retrieval technique for coherent UL MIMO 
· Proposals
· Proposal 1: Encourage companies to comment on the practicality and reliability of this approach, described in R4-2400270. (Huawei)
· Proposal 2: if phase retrieval is not deemed usable, consider using EIRP measurement at a single or a few grid points to assess MU due to phase drift. (Huawei)
· Recommended WF
· Collecting views 

Issue 1-1-9: Alternative TRP integration for coherent UL MIMO  
· Proposals 
· Proposal 1: use weighted sum over the main beam for TPMI index 2-5 with angular range of [0, 90°]. (Huawei)
· Proposal 2: For single-layer uplink MIMO with two antennas, the radiated power  for elevation  and azimuth  can be defined as the average power of the best precoder given by

where  and  denote the received power measured when the antennas transmit separately. (Lenovo)
· Recommended WF
· Collecting views on above two approaches.

Issue 1-1-10: Performance metric for 4Tx coherent UL MIMO  
· Proposals 
· Proposal 1: It is proposed that the power  and  for the first and second antennas be measured when transmitting separately, and that the radiated power  for elevation  and azimuth  be defined as the average power for the best precoder given by. 

which can be evaluated numerically. (Lenovo)
· Recommended WF
· Out of scope of current Rel-18 WI. Collecting views.

Sub-topic 1-2 CRs
Issue 1-2-1: TP on CA band combinations 
· Proposals
· Proposal 1: Endorse the CR R4-2402368 on CA in section 4.3.5 of TR 38.870. (Huawei)
· Recommended WF
· Check and confirm

Issue 1-2-2: Performance metric for Coherent UL MIMO 
· Proposals
· Proposal 1: Endorse the CR on performance metric for Coherent UL MIMO. (Apple)
· Proposal 2: Endorse a CR on performance metric for Coherent UL MIMO based on decision of issue 1-1-1. (moderator)
· Recommended WF
· Proposal 2

Issue 1-2-3: General TRP TRS test method 
· Proposals
· Proposal 1: Endorse the CR R4-2401537 on correction of TRP TRS test method. (vivo)
· Recommended WF
· Check and confirm


Topic #2: Rel-18 TRP TRS requirements related issues
Sub-topic 2-1 Rel-18 AC lab alignment activity
Moderator: All the 8 volunteers test labs have performed the measurement of all the 4 LADs, it is expected to conclude AC lab alignment activity. 
Issue 2-1-1: Analysis and conclusion of RAN4 Rel-18 AC Lab alignment activity
· Proposals
· Proposal 1: Based on analysis in R4-2401539 and agreed pass fail limits, RAN4 conclude AC lab alignment activity with the following outcome: 
· all 8 labs are aligned at band n78. 
· 6 labs are aligned at band n28 (to be updated after Lab8 n28 results received)
· Recommended WF
· Conclude AC lab alignment activity this meeting.
Discussions:
TIM: for n28 we have less labs for measurements? We think test labs can do the retesting. Lab 1 should do BHH testing and submit to RAN4.
Keysight: what is the timeline, if these two labs do retesting?

Ad-hoc Agreement:
· Based on analysis in R4-2401539 and agreed pass fail limits, RAN4 conclude AC lab alignment activity with the following outcome: 
· all 8 labs are aligned at band n78. 
· 6 labs are aligned at band n28


Moderator: Analysis summary in R4-2401539:
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Figure 1: NR FR1 TRP and TRS AC lab alignment measurement results from each test lab (no n28 BHH results from lab1)
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Figure 2: NR FR1 TRP and TRS AC lab alignment analysis, deviation between each test lab and reference value (no n28 BHH results from lab1)


Issue 2-1-2: Updated AC Lab alignment activity
· Proposals
· Proposal 1: approve the following updated schedule:  
· FULL AC alignment activity should be completed in RAN4#110 meeting.  Pending logistics of the two more LADs being used for n28 lab alignment. Allow submission and finalization of n28 lab alignment beyond RAN4#110.
· Recommended WF
· Lab 1 mistakenly measured browsing mode for AC n28, retesting of LAD3 and LAD4 with talk mode before RAN4#110bis is needed.
· In case a lab can not be aligned, retesting is allowed before RAN4#110bis meeting.

Ad-hoc Agreement:
· Unaligned labs (lab1 and lab3) are allowed to do retesting before RAN4#110bis meeting. They can also contribute n28 measurement campaign results, the results can be considered as RAN4 data pool when lab alignment is confirmed. 

Sub-topic 2-2 RC Harmonization and lab alignment 
Issue 2-2-1: RC Lab alignment criteria 
· Proposals
· Proposal 1: Confirm the RC lab alignment pass/fail limits as 0.75*MU for both TRP and TRS, i.e., 0.75*1.9dB for TRP browsing mode, 0.75*2.08 for TRP talk mode, 0.75*2.28dB for TRS browsing mode, 0.75*2.43dB for TRS talk mode. (Moderator)
· Recommended WF
· Last meeting agreed 0.75 factor as starting point. Moderator expect above proposal agreeable without discussion.

Ad-hoc Agreement:
· Confirm the RC lab alignment pass/fail limits as 0.75*MU for both TRP and TRS, i.e., 0.75*1.9dB for TRP browsing mode, 0.75*2.08 for TRP talk mode, 0.75*2.28dB for TRS browsing mode, 0.75*2.43dB for TRS talk mode. 

Issue 2-2-2: RC Lab alignment outcome 
· Proposals
· Proposal 1: based on the analysis in R4-2401539, confirm the phase 1 RC lab alignment outcome, the 5 labs are well aligned with Reverb Chamber system. (Moderator)
· Recommended WF
· Check and confirm.
Moderator: Analysis summary in R4-2401539:
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Figure 2-3: NR FR1 TRP and TRS RC lab alignment analysis, deviation between each test lab and RC reference value (no RC results for Lab5, Lab7 and Lab8)

Discussion：
R&S: BH would be confused as beside head, but not hand only. Suggestion Browsing mode or hand only 
Samsung: What is the impact to other test labs those have not performed the RC testing? Is the reference value can be updated?

Ad-hoc Agreement:
· based on the analysis in R4-2401539, confirm the phase 1 RC lab alignment outcome, the 5 labs are well aligned with Reverb Chamber system
· After receiving last two labs’ RC results, the reference value will be updated, and the alignment outcome of all RC test labs should be rechecked and confirmed. 

Issue 2-2-3: updated RC Lab alignment schedule
· Proposals
·  Proposal 1: Extend the RC lab alignment activity to April RAN4#110bis meeting, with the following update of RC harmonization schedule. (vivo)
· Full RC harmonization activity is expected for completion in RAN4#110bis meeting.
· Recommended WF
· The schedule reflects status 

Ad-hoc Agreement:
· Full RC lab alignment activity is expected for completion in RAN4#110bis meeting. Last 2 RC labs are expecting to receive the LADs to their lab ASAP. 

Issue 2-2-4: RC vs AC harmonization criteria 
· Proposals
· Proposal 1: an RC lab is considered harmonized with AC if the differences between both TRP and TRS values from the RC lab and AC averages across participating AC labs come within the AC MU values for all lab alignment devices. (Huawei)
· Recommended WF
· Collecting views
Moderator: Analysis summary in R4-2401539:
[image: 图表, 条形图

描述已自动生成]
[image: 图表, 条形图

描述已自动生成]
Figure 2-4: RC vs AC measurement results of same device in each test lab (no RC results for Lab5, Lab7 and Lab8)
Discussion： 
Huawei: we propose to compare the averaged value of each device tested in RC and AC
Bluetest: agree with averaging approach for comparison. If compare specific device from different labs, there will be independent MU considerations. 
R&S: option 1 would hide the outliers. The reference should be based on AC resource. 

Ad-hoc Agreement:
AC results are reference for comparison. some initial options for further consideration
· Option 1: compare the averaged value of each method
· Option 2: compare the max deviation of RC and AC from each test lab
· Option 3: compare RC and AC from different test lab with same devices
Further discuss whether some of RC configurations should be clearly specified, if harmonization conclusion is reached. 

Sub-topic 2-3 Rel-18 TRP TRS measurement campaign 
Issue 2-3-1: updated working procedure for Rel-18 TRP TRS Performance Test Campaign to define requirements
· Proposals
· Proposal 1: Approve the following updated working procedure for TRP TRS Performance Test Campaign for Rel-18 TRP TRS WI, with the following updated part. (moderator)
· Year of production: from [second-half 2021 to 2024] this will be confirmed next meeting
· UE information disclosure: laboratories use the spreadsheet in [TBD]R4-2321191 to submit the device information
· Recommended WF
· Above update can be confirmed

Issue 2-3-2: Confirm TRP TRS measurement campaign 
· Proposals
· Proposal 1: Confirm the performance measurement campaign arrangement to collect RAN4 data pool. (vivo)
· [bookmark: _Hlk159572751]Browsing mode measurement campaign and requirements: measurement campaign and data collection started in after RAN4#110 meeting.
· Talk mode measurement campaign and requirements: measurement campaign and data collection started in after RAN4#110 meeting. 
· Collecting measurement results from aligned test labs in RAN4#110bis meeting, start the discussion of potential requirements. 
· Conclude final TRP TRS requirements in RAN4#111 meeting, close performance WI.
· Recommended WF
· Above update can be confirmed 

Moderator: in the agreed WF R4-2321099, an activity to collect feedback from test labs for performance campaign is needed.
Issue 2-4-2: Rel-18 TRP TRS measurement data pool
Agreements:
Rapporteur will initiate an activity among test labs and interested companies those are going to provide devices for measurement campaign, to collect the following information.
· The number of DUTs (minimum 3, maximum 15) for each band the aligned test lab expected to be able to measure and submit to RAN4. 
· Check how many samples interested companies planned to provide for each band (with support of UE pre-configuration for measurements). 
· Whether test lab will measure the provided device based on further decisions between two sides  
WI rapporteur had contacted with all test labs and collected the following feedback information:
Issue 2-3-3: Measurements plan shared by test labs for performance measurement campaign 
· Proposals
· Proposal 1: Check the latest feedback from test labs on their plan for performance measurement campaign in Table 2-1. Also check the latest status of interested operators on devices provisioning. (moderator)
· Recommended WF
· TBA. 

Table 2-1: Current plan from test labs on device measurement for RAN4 data pool
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Moderator proposed WF for online session:
· Based on current feedback of test labs, EU operators could hand carry and transfer devices to test labs during RAN4#110 and RAN#103 meeting.
· Test labs share the UE model information to MCC based on agreed working procedure as soon as possible. According to actual measurement progress in each test labs, each test lab can further update the UE information with MCC.
· Statistics of UE information can be shared by RAN4 secretary after post-processing to RAN4 reflector before RAN4#110bis meeting. 

Sub-topic 2-4 additional CBW for band n28/n41/n77/n78 requirements 
Issue 2-4-1: single requirements or 2 set of requirements in RAN4 and other certification bodies?
· Proposals
· Option 1: Single requirement each band in RAN4 spec, list scaling factor as a note for these band
· Option 2: Two sets of requirements for these bands in RAN4 spec
· Recommended WF
· Collecting views

Discussion:
Apple: option 2 would be more clear in the spec 
Huawei: If go with Option2, we do measurement or by scaling? 
Orange: We propose option 2. We should define additional requirement by scaling factor 
Samsung: We prefer option 1. We agreed we do not change CBW, by now we have agreed additional CBW. We prefer a single value in spec for certification. 
AT&T: We prefer additional CBW can be applied for more bands. Two CBW options in RAN4 spec 
Sony: If go with scaling factor, then OK to keep single requirements. 
Xiaomi: Agree with Samsung: single value in the spec for certification. 
Apple: scaling for option 2 is also feasible. 

Moderator proposed WF for online session:
· Specify single requirement based on current CBW in spec and measurement campaign (which means this is CBW requirement is default value), and add a note in the table that the requirement could be scaled to additional [x]MHz CBW based on scaling factor. The scaling factor is FFS. The detailed test parameter is FFS.

Issue 2-4-2: whether UE should pass both requirements?
· Proposals
· Option 1: UE pass either of the CBW requirements means UE pass this band
· Option 2: UE should pass both two sets of CBW requirements each band
· Option 3: not decided in RAN4, leave it to each certification body
· Recommended WF
· Collecting views

Moderator proposed WF for online session:
· Based on traditional certification process of OTA requirements. Passing single requirement per band of each UE is sufficient.

Issue 2-4-3: How to scale the defined large CBW to narrow CBW requirements?
· Proposals
· Option 1: Conducted requirement scaling can be used to derive requirements
· Option 2: others
· Recommended WF
· Collecting views

Ad-hoc Agreement:
· OTA Requirements for additional CBW should be defined based on scaling of current OTA requirements at that band. 

Issue 2-4-4: Testing time reduction method for two CBW measurement
· Proposals
· Option 1: Consider Time reduction techniques, e.g., Single point offset, study the feasibility
· Option 2: others
· Recommended WF
· Collecting views

Moderator proposed WF for online session:
· RAN4 further study the feasibility of single point offset method for different CBW measurements of same band. 

Issue 2-4-5: detailed test parameters for additional CBW
· Proposals
· Option 1: Case B in figure below (new CBW with different center frequency of original CBW)
· Option 2: Case C in figure below (new CBW with same center frequency of original CBW)
· Recommended WF
· Decision of Option 1 or 2 may need confirmation by some measurements.


Figure 1: two options for test parameter of alternative CBW 

Issue 2-4-6: A measurement activity among some test labs to confirm the above scaling factor and proper center frequency
· Proposals
· Option 1: needed
· Option 2: not needed
· Recommended WF
· Option 1

Issue 2-4-7: Limit the additional CBW only for bands n28/n41/n77/n78 without further extension and stated in the spec
· Proposals
· Option 1: Yes, only these 4 bands
· Option 2: No, will extend to future more NR bands
· Recommended WF
· Option 1

Sub-topic 2-5 RAN task of 2RX XR devices OTA requirements 
Issue 2-5-1: XR OTA test method
· Proposals
· Proposal 1: RAN4 should develop phantom-based XR test method. A measurement campaign is needed to analyze the performance gap of different UE type. (vivo)
· Recommended WF
· Collecting views

Issue 2-5-2: XR OTA requirements
· Proposals
· Proposal 1: To identify the OTA performance gap between XR and smartphone, the corresponding work should be well organized and proceed, which can be considered as part of Rel-19 scope in TRP TRS WI. (vivo)
· Recommended WF
· Collecting views

Sub-topic 2-6 Rel-18 TRP TRS requirements work 
Issue 2-6-1: Rel-18 TRP TRS measurement campaign data pool
· Proposals
· Proposal 1: RAN4 must guarantee an overall balance of the number of devices that will be provided by the vendors and the operators. (TIM)
· Recommended WF
· Collecting views

Issue 2-6-2: How to define TRP PC3 requirements based on PC2 
· Proposals
· Option 1: For TDD bands, specify PC3 TRP spec with 3dB offset based on corresponding PC2 TRP spec. (Samsung, Huawei)
· Option 2: Obtain the PC3 TRP requirement using a [2.5]dB offset from the PC2 requirement, i.e., TRP (PC3)=TRP (PC2) - [2.5] dB. (CAICT)
· Recommended WF
· Check and confirm

Issue 2-6-3: How to define TRS PC3 requirements based on PC2 
· Proposals
· Proposal 1: in TDD, TRS is the same for both PC2 and PC3. (Huawei)
· Recommended WF
· Same TRS requirements for PC2 and PC3. Moderator expect easy approval. 

Issue 2-6-4: Schedule of Rel-18 TRP TRS requirements.  
· Proposals
· Proposal 1: Current AC lab alignment activity and performance measurement campaign are progressing smoothly, which follows well the timeline of WI agreed in RAN plenary. (Moderator)
· Proposal 2: It is proposed to extend the WI of 6 months, with a new completion date set for the RAN4#106 meeting in December 2024. (TIM)
· Recommended WF
· No need to extend, current progress is good. Devices provider should ensure the on-time provision of devices to test lab for measurement campaign.
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6.4D.4 Requirements for coherent UL MIMO

For coherent UL MIMO, Table 6.4D.4-1 lists the maximum allowable difference between the measured relative power
and phase errors between different antenna connectors in any slot within the specified time window from the last
transmitted SRS on the same antenna connectors, for the purpose of uplink transmission (codebook or non-codebook
usage) and those measured at that last SRS. The requirements in Table 6.4D.4-1 apply when the UL transmission power
at each antenna connector is larger than 0 dBm for SRS transmission and for the duration of time window.

Table 6.4D.4-1: Maximum allowable difference of relative phase and power errors in a given slot
compared to those measured at last SRS transmitted

40 degrees 4dB 20 msec
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AC Lab alignment results- BHH TRS (dBm)
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Aspect / Feature

Table 1, total number of device planned for measurements in each test 

lab before April 2024, RAN4#110-bis, and (within them how many devices 

could be provided by EU operators)

Targets of Rel-18 Requirements

TRS  1Tx TRP PC3 1Tx TRP PC2

How many devices each test lab would like to measure and submit to RAN4 data 

pool before April 2024, RAN4#110-bis? 

Note 1

：

 PC3 measurement is not mandatory, given RAN4 agreed PC3 requirements will be defined based on PC2 (same band). If 

test lab has resources, PC3 measurement results can also be submitted.

Note 2:  Max 15 devices, each test lab can submit for each band.

Note 3: Operators (TIM, Vodafone and Orange) can provide total 18 devices for measurements, if 

test lab would like to perform the testing.

This is the test case targeted to be finalized in Rel-18

n1

n28

n41

n78
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