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1 < Topic #1: General >
1.1 < Sub-topic 1-1 Workplan>
Agreements: 
· Proposal 1: Approve the workplan in R4-2217455 for FR1 TRP TRS WI.
1.2 < Sub-topic 1-2 TR skeleton>
Agreements: 

· Proposal 1: Approve the TR skeleton in R4-2217456 for TR 38.870.

1.3 < Sub-topic 1-3 LS out on Rel-17 TRP TRS requirements >
Agreements: 

· Proposal 1: Approve the LS of R4-2217457 to OTA related groups to keep communication on the status of 3GPP FR1 TRP TRS.

2 < Topic #2: Anechoic chamber test methodology >
2.1 Sub-topic 2-1 single-layer UL MIMO test methods
Issue 2-1-1: Test parameter for single-layer UL MIMO TRP testing

Proposal:

· Option 1:
DFT-s-OFDM is selected for TRP test of NR 2Tx UEs.

· Option 2:
CP-OFDM is selected for TRP test of NR 2Tx UEs.

· Option 3: both 

Agreements:

· TBA
Moderator: One company support to keep both.
Issue 2-1-2: Scope for single-layer UL MIMO TRP testing
Agreements:
· Proposal 1: The overall goal is to enable single-layer UL MIMO TRP for all UEs supporting coherent UE and non-coherent UE configurations. Test configurations may/may not be the same, FFS.

· Proposal 2: RAN4 further discuss whether UEs with at least one full power PA are in scope or not. Also consider different power class.

· Proposal 3: The scenario that needs to be considered is for mode-1 ULFPTx and for mode-2/mode-fullpower two antenna is scheduled for transmission. 

Issue 2-1-3: Basic assumption for TPMI-based TRP testing
Agreements:
· Proposal 1: TPMI-based TRP measurement (if adopted) can be performed with two antennas transmitting together as 1st priority. Phase impact should be studied.

· Proposal 2: whether TPMI-based TRP measurement can be performed with individual antenna separately, is FFS.
Issue 2-1-4: Whether TPMI 0~1 should be considered for single-layer UL MIMO TRP testing
Agreements:
· Proposal 1: Consider to not adopting TPMI indexes 0 and 1 individually, since these single port antenna schemes are less relevant to 2Tx TRP.

Issue 2-1-5: Proper fixed TPMI index for single-layer UL MIMO TRP testing

Moderator Proposal: for each TPMI-based TRP testing, single TPMI index should be configured. Detailed TPMI index for UE is FFS, RAN4 should also study proper single fixed TPMI index or different TPMI index for coherent and non-coherent UEs. 
Huawei proposal: whether a single TPMI index can be used to measure TRP in UL MIMO is FFS.
The reason is that a single TPMI implies (a) TRP is independent of phase difference between two transmit antennas and (b) mutual coupling from various TMPI values does not impact TRP. Neither (a) nor (b) is confirmed during this meeting. We should not draw conclusion at the beginning of the WI. A safe option is to average all TPMI values, albeit this is more time consuming.
Agreements: TBA
Moderator: clarification is added, TPMI index can be different for different UE capability. FFS details
Issue 2-1-6: Dynamic TPMI selection for TRP testing
Proposal 1: Define a methodology to optimize EIRP based on TPMI selection, FFS.

Agreements: TBA
Moderator: companies share negative views for dynamic TPMI-based TRP testing
Issue 2-1-7: 2Tx test method applicability (TRP)

Agreements: 

· Proposal 1: Applicability of TPMI-based TRP testing should be defined.

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

Agreements: 

Proposal 1: RAN4 should decide whether TRP and TRS test methods and requirements should be defined based on the same set of configurations, i.e., 1Tx TRP and TRS, 2Tx TRP and TRS. FFS applicability of test methods and requirements
2.2 Sub-topic 2-2 TxD test method

Issue 2-2-1: How to ensure TxD mode under OTA testing

Proposal:

· RAN4 further discuss how to ensure stable TxD mode under OTA testing. An LS to RAN5 to seek more information is helpful for RAN4 discussion on this topic.
Agreements: TBA
Moderator: companies share positive views on LS to RAN5 for more information. 
Issue 2-2-2: Phase impact when measure 2Tx TRP (general for TxD and TPMI-based TRP)
Agreements:

· Proposal 1: Study the impact of phase variation between two antennas when measuring the TRP.

2.3 Sub-topic 2-3 RedCap test method

Agreements: 

· Proposal 1: Adopt the same TRP and TRS calculation equation (in Clause 6.2.1 and 7.2.1 in TS 38.161 v17.0.0) for Handheld UE to calculate TRP and TRS for RedCap devices. 

· Proposal 2: this WI should concentrate on defining test methodology and performance criteria for wrist worn watches. Further discuss and confirm the “watch” definition, following the same conclusion for “watch” in Rel-17 RedCap WI is needed.

· Proposal 3: New measurement parameters for each NR band should be defined for FR1 RedCap TRP TRS OTA testing. 

· Proposal 4: Introduce forearm phantom for FR1 wearable device measurement and keep close coordination with CTIA on this topic, WI rapporteur coordinate with CTIA certification on whether new LS is needed . 

· Proposal 5: The legacy TRP/TRS test method and test system for smartphone can be reused for RedCap devices as much as possible. Other aspects like new phantom positioning and new measurement grid should also be considered. 

2.4 Sub-topic 2-4 CA

Issue 2-4-1: Scope management for CA test methods 

Agreements: 

· Proposal 1: Follow guidance from Vice Chair when moderate the Rel-18 OTA WID discussion that CA test method can be discussed as 2nd priority based on contribution driven 

· Proposal 2: RAN4 should firstly conclude work on all first-priority methodology enhancement objectives.
Moderator: Yellow highlighted agreements in this file are tentative agreements after 1st round for confirmation. Share your views if you have comments on specific issue
	Company
	Comments for topic 2 issues

	
	

	
	


3 < Topic #3: Reverb-chamber test method >
3.1 Sub topic 3-1 Rationale behind RC method
Issue 3-1-1: Rationale study of RC method for NR
Agreements:
· Proposal 1: Continue the study of below aspects to ensure that Reverb-chamber system can be applicable to NR FR1 TRP TRS testing. 

· the minimum number of samples to achieve the statistically isotropic environment of RC system for NR FR1 testing

· the minimum distance for device placement in the RC where the fields are indeed statistically uniform, for NR FR1 frequency bands

· a unique “loading” approach to broaden the coherence bandwidth of the chamber

· how to verify UE TAS OFF in a RC based test system.

· the impact induced by increased channel bandwidth (100MHz) on NR FR1 TRP TRS testing

· the study of different human phantoms (e.g. forearm for wearables)
· other aspects are not precluded

Issue 3-1-2: Test samples of RC method for NR
Agreements:
· Proposal 1: reuse 100 samples as starting point for NR, RAN4 need further study whether larger value is needed or not. 

3.2 Sub-topic 3-2 Test method for RC 
Issue 3-2-1: RC work management
Agreements:
· Proposal 1: To ensure the smooth progress for harmonization activity of RC with reference method, the test method development for RC in RAN4 and RAN5 should be a stepwise approach, the full package of RC system to support 1Tx configuration under browsing mode should be finalized first. 

· Proposal 2: Supportive of 2Tx case, RedCap and CA can be further discussed after there is clear understanding of enhancement of the reference method for those aspects.

Issue 3-2-2: Test procedure for RC system  

Agreements:
· Proposal 1: To adopt RC method for NR testing, many aspects of the text content should be supplemented and improved, with the understanding that defined Reverberation based test method (including test system and test procedure) in TS 37.544 can be a starting point for discussion.

Sub-topic 3-2 Test method for RC 
Issue 3-3-1: Whether a dedicated lab alignment activity for RC method is needed before RC harmonization with AC  
· Proposals

· Proposal 1: Perform a RC based lab alignment with RC technology correspondent MU, prior to harmonize results with reference AC lab results. (Apple)

· Proposal 2: For saving time and devices delivery, alignment among labs for RC method, and harmonization between RC and AC can be performed in a single activity (Moderator).

· Recommended WF

Moderator:P2 as starting point. further discuss detailed framework for RC in future meetings. 
Issue 3-3-2: Framework for RC harmonization with AC  
· Proposals

· Proposal 1: RAN4 should further discuss harmonization framework for RC with AC. Encourage companies to finalize RC test method first.
· Recommended WF

Moderator: Agree above general proposal
Issue 3-3-3: Pass/fail limits for RC harmonization  

Agreements:
· Proposal 1: Adopt the same pass/fail criteria of Rel-17 AC lab alignment of 1.2dB for TRP and 1.5dB for TRS for Rel-18 harmonization activity between RC and AC as starting point. 

· Proposal 2: Further study whether RAN4 should define a new pass/fail limits based on test samples and MU of each test method for Rel-18 inter-method harmonization.
Moderator: Yellow highlighted agreements in this file are tentative agreements after 1st round for confirmation. Share your views if you have comments on specific issue
	Company
	Comments for topic 3 issues

	Huawei
	Support proposal 1

	
	


4 < Topic #4: Others >
4.1 Sub topic 4-1 MU assessment for TRP TRS in Rel-18

Agreements:
· Proposal 1: Keep the same Rel-17 coordinator-based approach for MU work management in Rel-18 WI. A stepwise approach for MU work should be adopted to ensure the group can gather efforts to finalize the urgent targets first. The following order can be considered:
1. Supplement of 1Tx case MU assessment for AC, e.g. free space and talk mode. Meanwhile, developing MU assessment for 1Tx case with browsing mode for RC system; 

2. MU work for enhanced scope for AC, e.g. MU 2Tx, which is potentially aiming for Rel-18 TRP TRS requirement work. 

3. MU work for other test cases, e.g., AC for RedCap with forearm phantom, and CA test case (if new MU budget is needed);

4. MU work for RC test methodology for other test cases; 

4.2 Sub-topic 4-2 Testing time reduction for TRP TRS in Rel-18
Issue 4-2-1: General views on Testing time reduction for TRP TRS
Agreements:

· Proposal 1: RAN4 can further discuss the detailed test procedure and applicability of single point offset approach to reduce overall TRP TRS OTA testing time. 

· Proposal 2: RAN4 should further discuss whether larger step size can be used for SISO OTA testing, e.g. 30 degree for TRP and 45/60 degree for TRS. Some measurement uncertainty analysis is needed.

· Proposal 3: Other OTA testing time reduction solutions/methods are encouraged for further discussion. 

· Proposal 4:
RAN4 to further evaluate test time savings approaches starting with the items in observations 4, 5 and 6. if needed, RAN4 can send LS to other SDOs for more information.

Issue 4-2-2: Reduced measurement grid for TRP TRS OTA

Agreements:

· Proposal 1: Consider the pattern shapes presented in R4-2215539 representative for UEs in scope of Rel-18 FR1 TRP TRS WI below 3 GHz. 

· Proposal 2: Decide whether the presented patterns are representative for UEs in scope of the WI for above 3 GHz or whether new patterns need to be considered, e.g., OEMs to provide measurements or simulations of antenna patterns with very fine grids.
· Proposal 3: For coarse measurement grids utilizing 62 grid points or less, e.g., ==45° with 26 grid points or ==60° with 14 grid points, consider only the Clenshaw-Curtis quadrature.
· Proposal 4: Adopt the proposed constant-step size grids for TRP/TRS summarized in Table 6 for handheld UEs, first priority of Rel-18 FR1 TRP TRS, and consider even coarser grids for other UE types, e.g., RedCap devices.
· Table 6: Proposed Minimum Number of Grid Points for TRP/TRS with constant-step size grids

	Test Metric
	Quadrature
	 [°]
	Min. Number of Grid Points
	Additional MU [dB]
	Fraction of Test Points 

	TRP
	Sin(theta) & Clenshaw-Curtis
	30
	62
	0
	62/266 ~ 1/4.3

	TRS
	Clenshaw-Curtis
	45
	26
	0.08
	26/62 ~ 1/2.4 


5 Reference 
[1] R4-22xxx, Email discussion summary for [104-bis-e][326] NR_FR1_TRP_TRS_enh, Moderator (vivo)

