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Introduction
This email summary covers the discussion for General aspects, SA test methodology and configuration, EN-DC test methodology and configuration, and performance requirement related work of TRP TRS WI, i.e., AI 6.2.1, 6.2.2.1, 6.2.2.2, 6.2.3.
Topic #1: General and Work plan 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200733
	Samsung
	Adding detailed test parameters for band n77 and n78

	R4-2200975
	vivo
	Adding detailed test parameters for band n28/n41/n77/n78/n79, and also EN-DC combination principle and example bands.

	R4-2200449
	Apple
	Proposal 2:	It is proposed to define the configurations and frequency test points to be used for EN-DC TRP/TRS; Tables 1 and 2 provide examples for further discussion.

	R4-2200981
	vivo
	Update the Workplan by removing Apr 2020 meeting.

	R4-2201606
	ROHDE & SCHWARZ
	Observation 1: Either RAN5 or RAN4 shall define the MU evaluation from the QoQZ validation measurements.
Proposal 1: RAN4 to capture the quality of quiet zone procedure in clause 7.4 of TR 38.834 using the procedure defined in clause D.1 of TR 38.827 as reference and ensuring measurements on both theta and phi axes are defined.

	R4-2201649
	ROHDE & SCHWARZ
	Approve TP on MU Annex

	R4-2200971
	vivo
	Reserved TS

	R4-2202049
	OPPO
	Reserved TR


Open issues summary
Sub-topic 1-1 General
Issue 1-1-1: Updated Workplan
· Proposals
· Proposal: Approve the updated workplan in R4-2200981
· Recommended WF

Issue 1-1-2: RAN5 MU work
· Proposal
· RAN4 to capture the quality of quiet zone procedure in clause 7.4 of TR 38.834 using the procedure defined in clause D.1 of TR 38.827 as reference and ensuring measurements on both theta and phi axes are defined.
· Recommended WF

Sub-topic 1-2 Frequency configurations for each band
Issue 1-2-1: Band configurations for n28/n41/n77/n78/n79
Moderator:  The proposed configuration in R4-2200733 is subset of that in R4-2200975 with aligned understanding of reusing the common parameters in TS 38.508-1 and TS 38.521-1.   
· Proposals
· Approve band configurations of n28/n41/n77/n78/n79 in R4-2200975.
· Recommended WF

Issue 1-2-2: EN-DC combination principle
Moderator:  Based on the agreements last meeting, the EN-DC combination principle is further refined in R4-2200975.   
· Proposals
· Approve the following selection principle for EN-DC band combinations:
· Principle of EN-DC combinations selection for TRP TRS OTA testing: 
1)	Focus on the performance of the NR carrier and do not consider multiple permutations between different LTE bands and NR band under test, i.e., for each NR band, only select one EN-DC band combination.  
2)	Consider only those EN-DC configurations which have no MSD impact on either LTE or NR, i.e., the selected EN-DC combination should be no MSD issue identified in TS 38.101-3 Section 7.3B.2.3 (Inter-band EN-DC within FR1).
· Recommended WF

Issue 1-2-3: Example EN-DC combination 
· Proposals
· Proposal 1: Example configurations in R4-2200449;
· Table 1: Example configurations for EN-DC TRP/TRS
	Configuration
	UL Harmonic MSD
	Cross-band MSD
	2UL IMD MSD
	Harmonic mixing MSD
	Comments

	DC_2A_n41A
	No
	Yes, not specified
	No
	No
	Set B2 UL to PCMAX - 10dB

	DC_3A_n28A
	No
	No
	No
	No
	

	DC_1A_n78A
	No
	No
	No
	No
	IMD4 to B1 DL. Set B1 UL to PCMAX - 10dB

	DC_1A_n79A
	No
	No
	No
	No
	



· Table 2: Frequency test points for EN-DC TRP/TRS
	Configuration
	LTE UL frequencies (MHz)
	LTE DL frequencies (MHz)
	NR UL frequencies (MHz)
	NR DL frequencies (MHz)
	Comments

	
	L
	M
	H
	L
	M
	H
	L
	M
	H
	L
	M
	H
	

	DC_2A_n41A
	1850 + CBW/2
	1880
	1910 - CBW/2
	1930 + CBW/2
	1960
	1990 - CBW/2
	2496 + CBW/2
	2593
	2690 - CBW/2
	2496 + CBW/2
	2593
	2690 - CBW/2
	Set B2 UL to PCMAX - 10dB

	DC_3A_n28A
	1710 + CBW/2
	1747.5
	1785 - CBW/2
	1805 + CBW/2
	1842.5
	1880 - CBW/2
	703 + CBW/2
	725.5
	748 - CBW/2
	758 + CBW/2
	780.5
	803 - CBW/2
	

	DC_1A_n78A
	1920 + CBW/2
	1950
	1980 - CBW/2
	2110 + CBW/2
	2140
	2170 - CBW/2
	3300 + CBW/2
	3550
	3800 - CBW/2
	3300 + CBW/2
	3550
	3800 - CBW/2
	IMD4 to B1 DL. Set B1 UL to PCMAX - 10dB

	DC_1A_n79A
	1920 + CBW/2
	1950
	1980 - CBW/2
	2110 + CBW/2
	2140
	2170 - CBW/2
	4400 + CBW/2
	4700
	5000 - CBW/2
	4400 + CBW/2
	4700
	5000 - CBW/2
	



· Proposal 2: example EN-DC combinations in R4-2200975  
Table 4.3-3: Measurement parameters for inter-band EN-DC band combinations (two bands)
	EN-DC
configuration
	E-UTRA configurations
	NR configurations

	DC_3A_n28A
	Note1
	Note2

	DC_2A_n41A
	Note1
	Note2

	DC_13A_n78A
	Note1
	Note2

	DC_5A_n79A
	Note1
	Note2

	Note 1: As per TR 37.902 [10], Section 6.4 (Measurement frequencies).
Note 2: As per Table 4.3-1 and Table 4.3-2 in this technical report.



· Recommended WF
· Considering DC_3A_n28A and DC_2A_n41A are aligned proposals. Encourage companies share views on selection of n78/n79 related combinations.
· Finalize the band combination 1st round.
Companies views’ collection for 1st round 
Open issues 
Sub-topic 1-1 General
	Company
	Comments

	MediaTek
	Issue 1-1-1: Updated Workplan 
Thanks for the updated workplan based on the latest RAN4 meeting arrangement. We have on special concern.


 
Sub-topic 1-2 Sub-topic 1-2 Frequency configurations for each band 
	Company
	Comments

	Samsung
	Issue 1-2-1: Band configurations for n28/n41/n77/n78/n79
There seems some error for band n78 in R4-2200975. So R4-2200975 could be revised by merging the n78 channel number and frequency from R4-2200733.
Moreover, the “UL RB Allocation (Inner Full, LCRB @ RBstart)” in the table for TRS should be change to “UL RB Allocation (Inner Full, LCRB @ RBstart)”
Issue 1-2-2: EN-DC combination principle
Support the proposals
Issue 1-2-3: Example EN-DC combination
Support the recommended WF about DC_3A_n28A and DC_2A_n41A
For n78 and n78, Proposal 1 (LTE band B1) is preferred since B1 is more popular supported by UE.

	R&S
	Issue 1-2-2: EN-DC combination principle
The additional text from the agreement reached last meeting seems useful to clarify the purpose, although we think there is a gap on 2). What would happen for a UE that only supports EN-DC band combo(s) identified with MSD issues? 
To solve it, we propose the following re-wording:
2)	For UE supporting multiple EN-DC band combinations for the same NR band, consider only those EN-DC configurations which have no MSD impact on either LTE or NR, i.e., the selected EN-DC combination should be no MSD issue identified in TS 38.101-3 Section 7.3B.2.3 (Inter-band EN-DC within FR1).

Issue 1-2-3: Example EN-DC combination
We think Proposal 2 is easiest to implement and maintain, although it might be useful to highlight those band combinations that are identified to have MSD issues like described in previous issue so the band selection is clear. 
With regards to the Pcmax information presented in Proposal 1 (R4-2200449), shouldn’t be configuration of the LTE max power be the same no matter the EN-DC band combination?

	AT&T
	Issue 1-2-2: EN-DC combination principle
OK with the principles for Rel-17. Following these proposals for Rel-17 should not preclude future requirements which may consider different EN-DC combinations. UE antenna tuning is modified based on operating bands in the combination as well as the type of EN-DC combination based on band support across different frequency regions. 3GPP may find that these aspects need to be assessed in the future.
Issue 1-2-3: Example EN-DC combination
The table needs to be clearly identified as an example table (Table 4.3-3). The core specification should provide a decision tree to ultimately determine the one EN-DC combination to utilize based on the set of EN-DC combinations supported by the UE. There is no guarantee that the one combination listed for each NR band case is supported by every UE. In addition, there is no example listed for band n77 even though there are test points defined.

	Apple
	Issue 1-2-2: EN-DC combination principle
We are fine with this proposed refinement of the agreement from the last meeting
Issue 1-2-3: Example EN-DC combination
We suggest merging both sets of proposed combinations into a single list for further review and decision in the next meeting.

	OPPO
	Issue 1-2-2: EN-DC combination principle
Support R&S’s rewording proposal.
Issue 1-2-3: Example EN-DC combination
A clarification question : how to use example configurations for EN-DC measurement ? For example, as recommended WF ‘Considering DC_3A_n28A and DC_2A_n41A are aligned proposals’, does it mean that the anchor of n28 is setting as B3 and n41’s anchor is B2 ?

	vivo
	Issue 1-2-1: Band configurations for n28/n41/n77/n78/n79
Thanks to Samsung for the carefully checking. The revision will be updated accordingly.
Issue 1-2-2: EN-DC combination principle
We are OK with the refined wording from R&S. 
Issue 1-2-3: Example EN-DC combination
To R&S: the LTE power will be fixed 10dBm no matter the EN-DC band combination.
To OPPO: the understanding is correct.


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2200733
(n77/n78)
	Samsung: as our comments in Issue 1-2-1, this contribution can be merged.

	
	

	
	

	R4-2200975
(SA and EN-DC band)
	Samsung: as our comments in Issue 1-2-1, this contribution can be revised by merging R4-2200733

	
	Vivo: the contribution will be revised based on comments from Samsung.

	
	

	R4-2201649
(MU Annex)
	



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 1-1 General
	Issue 1-1-1: Updated Workplan 
Agreements: 
· The updated Workplan of FR1 TRP TRS WI in R4-2200981 is approved.
Recommendations for 2nd round:
· N/A
Issue 1-1-1: RAN5 MU work  
Agreements: 
RAN4 to capture the quality of quiet zone procedure in clause 7.4 of TR 38.834 using the procedure defined in clause D.1 of TR 38.827 as reference and ensuring measurements on both theta and phi axes are defined.
Recommendations for 2nd round:
· N/A

	Sub-topic 1-2 Frequency configurations for each band
	Issue 1-2-1: Band configurations for n28/n41/n77/n78/n79 
Tentative Agreements: 
· Update the band parameters in R4-2200975 with corrected frequencies of n78 and UL RB Allocation (LCRB @ RBstart).
Recommendations for 2nd round:
· Review and approve the revised contribution
Issue 1-2-2: EN-DC combination principle  
Moderator: 6 companies share views, R&S provides refined wording, all companies are supportive.
Agreements: 
· Principle of EN-DC combinations selection for TRP TRS OTA testing: 
1)	Focus on the performance of the NR carrier and do not consider multiple permutations between different LTE bands and NR band under test, i.e., for each NR band, only select one EN-DC band combination.  
2)	For UE supporting multiple EN-DC band combinations for the same NR band, consider only those EN-DC configurations which have no MSD impact on either LTE or NR, i.e., the selected EN-DC combination should be no MSD issue identified in TS 38.101-3 Section 7.3B.2.3 (Inter-band EN-DC within FR1).
· Capture the above content in the revised TP of R4-2200975
Recommendations for 2nd round:
· UE antenna tuning is modified based on operating bands in the EN-DC combination, further discuss how to handle this issue 
Issue 1-2-3: Example EN-DC combination 
Moderator: 6 companies share views, all are supportive for the simple example approach. Samsung suggest select B1 with n78/n79, apple suggest to list both combinations and further down selection next meeting.
Agreements: 
Table 4.3-3: Measurement parameters for inter-band EN-DC band combinations (two bands)
	EN-DC
configuration
	E-UTRA configurations
	NR configurations

	DC_3A_n28A
	Note1
	Note2

	DC_2A_n41A
	Note1
	Note2

	Note 1: As per TR 37.902 [10], Section 6.4 (Measurement frequencies).
Note 2: As per Table 4.3-1 and Table 4.3-2 in this technical report.



Recommendations for 2nd round:
· Further check the following configuration in 2nd round
	EN-DC
configuration
	E-UTRA configurations
	NR configurations

	DC_13A_n78A 
or 
DC_1A_n78A
	Note1
	Note2

	DC_5A_n79A 
or
DC_1A_n79A

	Note1
	Note2

	Note 1: As per TR 37.902 [10], Section 6.4 (Measurement frequencies).
Note 2: As per Table 4.3-1 and Table 4.3-2 in this technical report.


· From requirement specification perspective, further discuss the decision tree / flow chart to ultimately determine the one EN-DC combination of a UE



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
	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”

	R4-2200733
(n77/n78)
	To be merged

	R4-2200975
(SA and EN-DC band)
	To be revised

	R4-2201649
(MU Annex)
	Agreeable



Discussion on 2nd round 
Open issues summary
Issue 1-2-2: EN-DC combination principle  
Recommendations for 2nd round:
· UE antenna tuning is modified based on operating bands in the EN-DC combination, further discuss how to handle this issue 
Issue 1-2-3: Example EN-DC combination 
Recommendations for 2nd round:
· Further check the following configuration in 2nd round
	EN-DC
configuration
	E-UTRA configurations
	NR configurations

	DC_13A_n78A 
or 
DC_1A_n78A
	Note1
	Note2

	DC_5A_n79A 
or
DC_1A_n79A

	Note1
	Note2

	Note 1: As per TR 37.902 [10], Section 6.4 (Measurement frequencies).
Note 2: As per Table 4.3-1 and Table 4.3-2 in this technical report.


From requirement specification perspective, further discuss the decision tree / flow chart to ultimately determine the one EN-DC combination of a UE
Companies views’ collection for 2nd round 
	Company
	Comments

	AT&T
	Issue 1-2-2: EN-DC combination principle 
RAN4 can further discuss if there is a need to consider the UE antenna tuning topic when choosing the example EN-DC combinations. Antenna tuning states for different EN-DC combinations are highly dependent on UE implementation.
Issue 1-2-3: Example EN-DC combination
Having an example table is acceptable. However, it would be beneficial to also have the decision tree/flow chart so that all test labs will choose the same test configuration to test based on UE support. For example, the options presented above are EN-DC combinations where one option is a Low-High combination and the other is a Mid-High combination. Which option should have priority in this case?

	Apple
	Issue 1-2-2: EN-DC combination principle 
We suggest not reverting prior agreements on the EN-DC combination principle in the scope of the work in the current release. We are fine to consider this issue in a future release.
Issue 1-2-3: Example EN-DC combination
We still have a preference to keep both options of example EN-DC combinations at this stage, with the goal of further discussing during the next meeting. In light of AT&T's comments regarding the possibility that not all UEs would support the example combinations we are listing now, it might be prudent to discuss this topic in more detail.

	Vivo
	Issue 1-2-3: Example EN-DC combination
Based on the principle, one EN-DC combination per NR band is agreed, so it would be strange if we add both options in the Spec. Given further discussing is needed, we suggest to capture that in the WF.


 
CRs/TPs comments collection for 2nd round 
	CR/TP number
	Comments  

	Revision of R4-2200975
(SA and EN-DC band)
	AT&T: Similar comments as Issue 1-2-3 above.
vivo: suggest to capture agreed EN-DC combinations. Further discuss a full decision tree for all the EN-DC combinations



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

	R4-2200449
	Apple
	Observation 1:	It is fine to confirm the tentative agreement on the LTE carrier power from the last meeting.

Proposal 1:	In an EN-DC configuration the maximum output power in the NR carrier is achieved by using consecutive "TPC UP" commands.


	R4-2200450
	Apple
	For UE radiated conformance testing P-MPRc shall be 0 dB.

	R4-2200574
	Huawei, HiSilicon
	Observation 1: for EN-DC, RAN1 specification requires the signaling of p-NR-FR1, which is the value of [image: ]in uplink power control procedure of EN-DC.
Observation 2: RAN2 specification doesn’t specify default value for p-NR-FR1 in case of “not present”. (note: neither RAN4 spec 38.101-3)
Observation 3: RAN5 specification configures P-Max= Ppowerclass for EN-DC RF test, different from “not present” in SA 
Proposal 1: Configurations of NR EN-DC TRP test should reference to corresponding conducted test in TS 38.521-3 6.2B.1 with only necessary exceptions.
[bookmark: _Hlk92900041]Proposal 2: for NR EN-DC TRP test, IE “p-NR-FR1” should be configured for consistent UE behavior according to 3GPP specifications.
Proposal 3: according to the agreement of “lower LTE carrier power”, assume [10dBm], set p-NR-FR1 = Ppowerclass as EN-DC TRP test configuration
Accordingly, the exceptions of Message contents in TS38.521-3 6.2B.1.3.4.3 could be as following
6.2B.1.3.4.3-1: PhysicalCellGroupConfig
	[bookmark: _Hlk92898425]Derivation Path: TS 38.508-1 [6], Table 4.6.3-106

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalCellGroupConfig ::= SEQUENCE {
	
	
	

	  p-NR-FR1
	23
	For simultaneous E-UTRA and NR transmission
	Power Class 3 UE


	
	26
	For simultaneous E-UTRA and NR transmission
	Power Class 2 UE



6.2B.1.3.4.3-2: RRCConnectionReconfiguration: nr-Config-r15
	Derivation Path: TS 36.508 [11], Table 4.6.1-8

	Information Element
	Value/remark
	Comment
	Condition

	                            p-MaxEUTRA-r15
	[10]
	For simultaneous E-UTRA and NR transmission
	Power Class 3 UE


	
	[10]
	For simultaneous E-UTRA and NR transmission
	Power Class 2 UE



 

	R4-2200732
	Samsung
	Observation 1:	it is beneficial to align test methods on OTA phantoms aspects among different SDOs.
Observation 2:	with CTIA hand phantoms in test methods, performance requirements should be specified separately between PDA hand phantom and wide hand phantom, and the requirements are expected to be different.
Observation 3:	it is more practical to specify TRP TRS requirements for PDA hand only in Rel-17. A transition period is needed for wide hand phantom and accordingly future release for wide hand phantom is better choice.
Based on above discussion, we propose following packages to move forward:
Proposal 1:	RAN4 adopts following hand phantom handling as a package:
· 3GPP reference CTIA’s both PDA hand and wide hand phantoms;

	R4-2200734
	Samsung
	Observation 1:	Target of ENDC power splitting UL configuration for TRP is to maximize NR power, while target of ENDC power splitting UL configuration for TRS is to guarantee a robust and meaningful side condition for sensitivity verification.	
Observation 2:	concurrent transmission at relative high power for both LTE and NR in ENDC TRS test is of industry interest to verify that there is no de-sense issue.
Proposal 1:	power splitting UL configuration for TRS is not necessary to be the same as that of TRP, and relative high power for both LTE and NR is preferred.	

	R4-2200785
	Qualcomm Incorporated

	Observation 1: The 50%-50% power splitting for TRS could be used to verify the  potential sensitivity degradation from LTE to NR or from NR to LTE when LTE and NR are transmitting simultaneourly.
Observation 2: From test method alignment point of view, 3GPP should apply the same power splitting configutaions as CTIA and CCSA.
Proposal 2: It is proposed to adopt 50%-50% power splitting for EN-DC TRS measurement.

	R4-2200935
	CAICT
	TP to TR 38.834 on performance metrics

	R4-2200972
	vivo, CAICT

	TP on SA test procedure

	R4-2200973
	vivo, CAICT

	TP on EN-DC test procedure
Proposal 1: Select the same UL power-splitting configuration for EN-DC TRP and TRS testing.

	R4-2200977
	vivo
	TP to TR 38.834 on Phantom definition for test methodology

	
	
	

	R4-2201495
	Xiaomi
	Observation 1: For EN-DC TRS test, only NR part TRS will be tested.
Observation 2: By choosing those EN-DC configurations which have no MSD impact, the LTE UL power will have no influence on the NR TRS result.
Proposal: To use the same EN-DC power splitting of TRP and TRS test.



Open issues summary
Sub-topic 2-1 General aspects for SA and EN-DC test methodology 
Issue 2-1-1: P-MPR setting for TRP TRS test 
· Proposal
· For UE radiated conformance testing P-MPRc shall be 0 dB. In TP R4-2200450

Issue 2-1-2: Phantoms for TRP TRS test 
· Proposal
· It is beneficial to align test methods on OTA phantoms aspects among different SDOs, 3GPP reference CTIA’s both PDA hand and wide hand phantoms. (Samsung, vivo)

Sub-topic 2-2 EN-DC configuration
Moderator: In last RAN4 meeting, the following agreements are captured, in the approved WF [R4-2120689]
Agreement: for EN-DC TRP testing
· Configuration 2: lower LTE carrier power
· B: low power with fixed value [10dBm]
Agreements: RAN4 target to conclude UL configuration for TRS under EN-DC mode in Jan 2022 RAN4 meeting.

Issue 2-2-1: LTE power for EN-DC TRP  
· Proposals
· Remove the square bracket, and confirm the LTE carrier power = 10dBm.

Issue 2-2-2: Maximum NR carrier power for EN-DC TRP  
· Proposals
· Proposal 1: In an EN-DC configuration the maximum output power in the NR carrier is achieved by using consecutive "TPC UP" commands. (apple, vivo)
· Proposal 2: Configurations of NR EN-DC TRP test should reference to corresponding conducted test in TS 38.521-3 6.2B.1 with only necessary exceptions:  (Huawei)
· for NR EN-DC TRP test, IE “p-NR-FR1” should be configured for consistent UE behavior according to 3GPP specifications
· according to the agreement of “lower LTE carrier power”, assume [10dBm], set p-NR-FR1 = Ppowerclass as EN-DC TRP test configuration
·   p-NR-FR1= 23dBm for PC3, and 26dBm for PC2 

Issue 2-2-2: UL power configuration for EN-DC TRS 
· Proposals
· Proposal 1: Select the same UL power-splitting configuration for EN-DC TRP and TRS testing. (Xiaomi, vivo, CAICT)
· Proposal 2: It is proposed to adopt 50%-50% power splitting for EN-DC TRS measurement (Qualcomm)
· Proposal 3: Power splitting UL configuration for TRS is not necessary to be the same as that of TRP, and relative high power for both LTE and NR is preferred. (Samsung)

Sub-topic 2-3 Test Procedure for SA and EN-DC 
Moderator: The detailed test procedure based on previous general agreements for SA and EN-DC are in R4-2200972, R4-2200973, R4-2200977, and R4-2200935. Please provide comment for each TP in Section 2.3.2 directly. 
 
Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 General aspects for SA and EN-DC test methodology 
	Company
	Comments

	Samsung
	Issue 2-1-1: P-MPR setting for TRP TRS test 
Support the proposal
Issue 2-1-2: Phantoms for TRP TRS test 
Note that our proposal about phantom handling is a package. So we propose to discuss the issues related with phantom in a package as following
RAN4 adopts following hand phantom handling as a package:
· 3GPP reference CTIA’s both PDA hand and wide hand phantoms;
· separated performance requirements between PDA hand and wide hand phantoms, relaxed requirements expected for wide hand phantom
· only specify performance requirements for PDA hand in Rel-17

	R&S
	Issue 2-1-2: Phantoms for TRP TRS test
We support the proposal. 

	MediaTek
	Issue 2-1-1: P-MPR setting for TRP TRS test 
Support the proposal
Issue 2-1-2: Phantoms for TRP TRS test 
　Support the proposal “align test methods on OTA phantoms aspects among different SDOs, 3GPP reference CTIA’s both PDA hand and wide hand phantoms. (Samsung, vivo)”
To Samsung: about the other two additional proposals by Samsung, does it mean ONE device may have TWO different requirements based on w/ PDA and Wide hand phantom, respectively? If our understanding is correct, we have concern on this. We prefer to align w/ CITA’s method concept, like “ONE device will use ONE corresponding phantom depends on UE size.”

	Qualcomm
	Issue 2-1-1:
Support the proposal.
Issue 2-1-2:
Support the proposal. 
To Samsung, regarding the proposal: “only specify performance requirements for PDA hand in Rel-17”, then RAN4 how to specify the requirements for the wide screen devices in Rel-17?

	AT&T
	Issue 2-1-1: P-MPR setting for TRP TRS test 
Support the proposal.
Issue 2-1-2: Phantoms for TRP TRS test 
Support the proposal.

	SRTC
	We propose to add reverberation chamber based methodology as another referenced test methodology for TRP and TRS tests, taking into consideration that reverberation chamber has been well accepted and widely used for UE TRP and TRS tests in the industry, and TS37.544, TR37.902 and TR25.914 have also approved and adopted the reverberation chamber methodology.

	Samsung
	Issue 2-1-2: Phantoms for TRP TRS test 
Response to MediaTek: agree that ONE device will use ONE corresponding phantom depends on UE size. Our proposal is that wide UE and narrow UE should have different TRP TRS spec limits.
Response to Qualcomm: requirements for wide devices could be defined in future release. Due to limited time in Rel-17, there is not enough time to perform performance test campaign for both wide UE and narrow UE, that’s the reason it was agreed to only specify requirements for one kind of hand phantom in Rel-17.

	Apple
	Issue 2-1-1: P-MPR setting for TRP TRS test 
Support the proposal
Issue 2-1-2: Phantoms for TRP TRS test 
Support the proposal

	OPPO
	Issue 2-1-1: P-MPR setting for TRP TRS test
Support the Proposal.
Issue 2-1-2: Phantoms for TRP TRS test
We support the proposal of referencing both PDA and wide hand phantoms. 
To MediaTek, our understanding on Samsung’s proposal is that UEs with width <=72mm or >72mm should specify different performance requirements. Following this understanding, we support separated performance requirement between using PDA and wide, considering two type of hand phantoms have quite different impacts on UE.

	Xiaomi
	Issue 2-1-1: P-MPR setting for TRP TRS test 
Support the proposal.

	Bluetest
	Issue 2-1-1 and 2-1-2
We can support SRTC’s comment above for extending the existing reverberation chamber methods to FR1 SA and EN-DC requirement.

	vivo
	Support the proposals

	Huawei, HiSilicon
	Issue 2-1-2: Phantoms for TRP TRS test
We support Samsun and Oppo that UE with width <=72mm or >72mm should specify different performance requirements.
FYI. GSMArena.com shows that there are 11 UEs supporting n28, n41, n77, n78 and n79 with width <=72mm (6 from Apples, 3 from Sony, 1 from Xiaomi, 1 from Huawei). However there are 68 UEs with width >72mm supporting n28, n41, n77, n78 and n79. 


 
Sub-topic 2-2 EN-DC configuration 
	Company
	Comments

	
Huawei, Hisilicon
	Issue 2-2-2: Maximum NR carrier power for EN-DC TRP  
We support both proposal 1 and proposal 2, i.e. with test configurations, use “TPC UP” commands to reach maximum power, as in conducted test.  
A question to Apple about the discussion of proposal 1 in R4-2200449. 
The reference of “∆P = 1 dB steps and a tolerance of +/- 0.7 dB”  (Table 6.3.4.3-1) is relative power tolerance. Our understanding is that TRP test is looking for absolute value, so the applicable TT is still +/- 2.0 dB as in Maximum Output Power test. And “MOP test” also use consecutive "TPC UP" commands, i.e. “Send continuously uplink power control "up" commands in every uplink scheduling information to the UE” as in 38.521

	Samsung
	Issue 2-2-1: LTE power for EN-DC TRP
Support the proposal
Issue 2-2-2: Maximum NR carrier power for EN-DC TRP  
Support both proposal 1 and 2
Issue 2-2-3: UL power configuration for EN-DC TRS
  Proposal 3 is our proposal. We also support proposal 2. 
As mentioned in Issue 2-1-2 It is beneficial to align test methods on OTA phantoms aspects among different SDOs. Proposal 2 is aligned with many SDOs.

	R&S
	Issue 2-2-1: LTE power for EN-DC TRP
We support the proposal.

Issue 2-2-2: Maximum NR carrier power for EN-DC TRP  
In our understanding, Proposal 1 is required in all cases to ensure maximum power is used during testing but, in case other power classes that PC3 are considered, the usage of “p-NR-FR1” is mandatory to ensure this higher power classes are properly tested. 
Therefore, we think both Proposal 1 and 2 are needed.
Issue 2-2-3: UL power configuration for EN-DC TRS
We support proposal 2.

	Qualcomm
	Issue 2-2-1 
Support the proposal.
Issue 2-2-2:
OK with proposal 1 and 2.
Issue 2-2-3:
Support proposal 2 to align between SDOs.

	AT&T
	Issue 2-2-2: Maximum NR carrier power for EN-DC TRP
Support proposal 1 and 2 with a preference on proposal 1.
Issue 2-2-3: UL power configuration for EN-DC TRS
Support proposal 2. We think that proposal 3 follows the same principles as proposal 2 but doesn’t provide enough detail to set the values.
We agree with QC comment that it is beneficial to align test methods on OTA testing among different SDOs. Proposal 2 is aligned with CTIA. Proposal 2 also provides for possible future evaluation of MSD test cases in an OTA environment if 3GPP determines that there is a need.

	Samsung
	Issue 2-2-3: UL power configuration for EN-DC TRS
Agree with AT&T that proposal 3 follow same principle as proposal 2.
To be clear, our position is we support proposal 2.

	Apple
	Issue 2-2-1: LTE power for EN-DC TRP
We are fine with the proposal
Issue 2-2-2: Maximum NR carrier power for EN-DC TRP
We prefer Proposal 1
Issue 2-2-3: UL power configuration for EN-DC TRS
We prefer Proposal 1
To respond to Huawei's question above: in our understanding, when test equipment issues "TPC_ UP" commands, the UE is in closed loop power control, and then relative power control tolerance requirements apply. If test equipment just configures the UE to a certain output power, then configured output power tolerance requirements apply. 

	OPPO
	Issue 2-2-2: Maximum NR carrier power for EN-DC TRP
Generally support the proposal 1 and 2. 
However, to my understanding, there is a configuration gap between SA test and EN-DC test. For SA, the P-MAX for NR band is “not present”, while for EN-DC, the same NR band should be configured with P-NR-FR1=20 (for PC3) or 23 (for PC2). Is it the same as the group understanding?

Issue 2-2-3: UL power configuration for EN-DC TRS
Support Proposal 2.

	xiaomi
	Issue 2-2-1: LTE power for EN-DC TRP
We support the proposal.
Issue 2-2-3: UL power configuration for EN-DC TRS
We support proposal 1. As mentioned that only NR part needs to be tested. Interesting thing is that when we point out that for TRP measurement the LTE branch power may have influence on NR branch power and companies pointed out that only NR part needs to be tested. Then when it comes to the TRS, some companies would like to see the LTE power interrupting the NR part.

	Huawei, Hisilicon

	Issue 2-2-2: Maximum NR carrier power for EN-DC TRP
One clarification is, in our understanding.  proposal 1 and 2 are two parts of the test, i.e. parameter setting and test procedure. They are not contradictory to each other.
Answer to OPPO “while for EN-DC, the same NR band should be configured with P-NR-FR1=20 (for PC3) or 23 (for PC2)”. No, the proposed P-NR-FR1 are as below according to the agreement Plte=[10dBm]. Please refer to R4-2200574 for details.
Which parameter can configure the UE to ce
[image: ]

Question to Apple.
Thanks for the reply, two questions for better understanding 
1. “when test equipment issues "TPC_ UP" commands, the UE is in closed loop power control, and then relative power control tolerance requirements apply”
In your view, what is the applicable TT for “UE maximum output power” test described in 38.521-1 6.2.1? 
2. “If test equipment just configures the UE to a certain output power”
Is this about some proprietary test mode? In our understanding, we always use TPC command to reach some power target besides open loop PC mechanism.

	vivo
	Issue 2-2-1 
Support the proposal.
Issue 2-2-2:
support proposal 1.
Issue 2-2-3:
Support proposal 1.

	
	


  
CRs/TPs comments collection
For the suggested wording of reply LS, please share comments in the table below.
	CR/TP number
	Comments collection

	R4-2200450 (P-MPRc)
	Company A

	
	Company B

	
	

	R4-2200935
(performance metrics)
	

	
	

	
	

	R4-2200972
(SA procedure)
	Samsung: about UE configuration in 8.2.2, for UE supporting TAS, we are not sure if “TRP should be measured for each Tx antenna individually” is agreement. As I remember there is also option that UE vendor declare or pre-configured Tx antenna for test. 
And not sure if it is necessary to define the antenna with better TRP as primary antenna.

	
	R&S: 
Section 8.2.1: only 264 measurements are required (per polarization) since theta = 0 and 180 are cancelled out with the sin(theta) weighting.
Section 8.2.3 / 8.3.3, step 4): we are not sure about the “uniform measurement grid” concept, and whether is needed to add a definition for it. Since only one grid is defined with concrete steps for TRP and TRS, the references to “uniform measurement grid” should be removed.
Section 8.3.1: reorganizing the wording could improve clarity, but details can be worked out during 2nd round.

	
	vivo: agree with Samsung, the UE vendor declare or pre-configured Tx antenna is not precluded. 
To R&S, thanks for the suggestion. It’s just that theta = 0 and 180 may be needed, given sometime the 3D antenna pattern should be reported based on TRP measurement. Extrapolation approach should be considered.

	R4-2200973
(EN-DC procedure)
	Samsung: UE configuration in 9.3.2 depends on the outcome of Issue 2-2-3

	
	R&S: we agree to Samsung that power splitting in section 9.3.2 depends on Issue 2-2-3.
And similar to previous TP, there are some minor wording changes that could improve clarity, but details can be worked out during 2nd round.

	
	Apple: we recommend concluding the open issues related to EN-DC power configuration settings and then incorporating the outcome into this TP

	R4-2200977
(Phantom)
	Samsung: this TP depends on the discussion about hand phantom related issues.
And there are two kinds of name for PDA hand, both “PDA hand” and “PDA grip hand” occurs, better to align them?

	
	Apple: recommend aligning all phantom related terminology with the CTIA test plan to avoid unintended fragmentation of definitions and terms

	
	

	
	

	
	

	
	



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 General aspects for SA and EN-DC test methodology
	 Issue 2-1-1: P-MPR setting for TRP TRS test  
Agreements: 
· For UE radiated conformance testing P-MPRc shall be 0 dB. In TP R4-2200450 
Recommendations for 2nd round:
· N/A
Issue 2-1-2: Phantoms for TRP TRS test  
Moderator: 8 companies share views, all support the proposal. Among them, one company commented this is part of the package proposal, requirement related aspect should also be considered.
Given this aspect is for TR 38.834, i.e. TRP TRS test methodology development, so the suggestion is to finalize the test methods first to meet the March 2022 completion target. 
Agreements: 
· It is beneficial to align test methods on OTA phantoms aspects among different SDOs, 3GPP reference CTIA’s both PDA hand and wide hand phantoms. 
Recommendations for 2nd round:
· N/A
Moderator: In addition, 2 companies mentioned RC test method should be considered for FR1 SA and EN-DC, although the comments are not relevant to the above issues directly, some guidance would be helpful that this should be a business as usual, based on contribution driven approach in RAN4.

	Sub-topic#2-2 EN-DC configuration
	Issue 2-2-1: LTE power for EN-DC TRP  
Moderator: 6 companies share views, all support the proposal. 
Agreements: 
· Remove the square bracket, and confirm the LTE carrier power = 10dBm. 
Recommendations for 2nd round:
· N/A
Issue 2-2-2: Maximum NR carrier power for EN-DC TRP   
Moderator: 8 companies share views, 6 support both proposal 1 and 2, 2 only support proposal 1. 
These proposals are not conflicted, the only thing is whether the additional setting for NR carrier is needed: p-NR-FR1 =23dBm for PC3, and 26dBm for PC2. 
Recommendations for 2nd round:
· Further check whether the following proposal is agreeable:
· In an EN-DC configuration, the maximum output power in the NR carrier is achieved by using consecutive "TPC UP" commands, with fixed p-MaxEUTRA-r15=10 dBm, and p-NR-FR1= 23dBm or 26dBm (23dBm for PC3, and 26dBm for PC2).
Issue 2-2-3: UL power configuration for EN-DC TRS   
Moderator: 8 companies share views, the comments are diverged: P1 (Apple, vivo, xiaomi), P2 (Samsung, R&S, QC, AT&T, OPPO).
Given this aspect is critical to finalize EN-DC TRS test method, the down selection is needed in 2nd round. 
Recommendations for 2nd round:
· For TRS UL configuration, 
· adopt 50%-50% power splitting (p-MaxEUTRA-r15=20 dBm, and p-NR-FR1= 20dBm; or p-MaxEUTRA-r15=23 dBm, and p-NR-FR1= 23dBm), 
· or same configuration in Issue 2-2-2.

	
	



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”

	R4-2200450 (P-MPRc)
	agreeable

	R4-2200935
(performance metrics)
	agreeable

	R4-2200972
(SA procedure)
	to be revised

	R4-2200973
(EN-DC procedure)
	to be revised

	R4-2200977
(Phantom)
	to be revised



Discussion on 2nd round 
Open issues summary
Issue 2-2-2: Maximum NR carrier power for EN-DC TRP   
Recommendations for 2nd round:
· Further check whether the following proposal is agreeable:
· In an EN-DC configuration, the maximum output power in the NR carrier is achieved by using consecutive "TPC UP" commands, with fixed p-MaxEUTRA-r15=10 dBm, and p-NR-FR1= 23dBm or 26dBm (23dBm for PC3, and 26dBm for PC2).
Issue 2-2-3: UL power configuration for EN-DC TRS   
Recommendations for 2nd round:
· For TRS UL configuration, 
· adopt 50%-50% power splitting (p-MaxEUTRA-r15=20 dBm, and p-NR-FR1= 20dBm; or p-MaxEUTRA-r15=23 dBm, and p-NR-FR1= 23dBm), 
· or same configuration in Issue 2-2-2.
Companies views’ collection for 2nd round 
	Company
	Comments

	SRTC
	In #99-e meeting, it has been agreed that “For FR1 SA, the test system and test procedure for LTE can be reused as much as possible” (as approved in R4-2108620 WF on FR1 TRP TRS), and RC is one of the test system adopted in TS37.544 and TR37.902.  We will provide RC related documentation in #102 meeting aligning with TS37.544 and TR37.902. 

	Bluetest
	As SRTC has offered to initiate significant input for the #102 meeting, we will support this effort where possible. Early feedback on such input is invaluable for the process. We acknowledge the moderator’s call for maintaining both business procedure and schedule, and would appreciate any preliminary context from companies here as well as offline.

	AT&T
	Issue 2-2-2: Maximum NR carrier power for EN-DC TRP   
Although we prefer that there be no p-NR-FR1 signalling, we are OK with the moderator proposal.
Issue 2-2-3: UL power configuration for EN-DC TRS   
We prefer to adopt 50%-50% power splitting for all of the same reasons as we expressed in round 1. We are OK with the moderator proposal for achieving the 50%-50% power splitting.

	Apple
	Issue 2-2-2: Maximum NR carrier power for EN-DC TRP   
Agree with the WF, as it was uploaded by moderator, that in an EN-DC configuration, the maximum output power in the NR carrier is achieved by using consecutive "TPC UP" commands. p-NR-FR1 should not be configured. In addition, for UE support PC2, PC3 measurement is not needed.
Issue 2-2-3: UL power configuration for EN-DC TRS   
Since it is generally agreeable that the EN-DC configurations chosen should avoid MSD impact and focus on NR measurements, the UL config for TRS can be similar to TRP test. This aligns with testing principle when LTE resources are not expected to interfere with NR measurements and no MSD impact is anticipated. There seems no specific reason to diverge from the same.

	Samsung
	Issue 2-2-2: Maximum NR carrier power for EN-DC TRP   
We support the proposal.
Issue 2-2-3: UL power configuration for EN-DC TRS   
Prefer 50%-50% power splitting. 

	Qualcomm
	Issue 2-2-2: Maximum NR carrier power for EN-DC TRP   
We support the WF.
Issue 2-2-3: UL power configuration for EN-DC TRS   
Prefer 50%-50% power splitting.

	R&S
	Issue 2-2-2: Maximum NR carrier power for EN-DC TRP   
We support the proposal.
Issue 2-2-3: UL power configuration for EN-DC TRS   
Prefer the first option using 50%-50% power splitting.

	vivo
	Issue 2-2-2: Maximum NR carrier power for EN-DC TRP   
After further checking CCSA and CTIA configurations, no NR carrier max power is configured. Keep the consistency in 3GPP is preferred. 
Issue 2-2-3: UL power configuration for EN-DC TRS   
If no NR max power is configured, prefer the same UL configuration with TRP.



CRs/TPs comments collection for 2nd round 
	CR/TP number
	Comments  

	Revision of R4-2200972
(SA procedure)
	AT&T: The TRP and TRS procedures should be updated based on any final conclusion if p-NR-FR1 is signalled or not.

	Revision of R4-2200973
(EN-DC procedure)
	AT&T: The TRP procedure should be updated to reflect the LTE output power configuration using fixed p-MaxEUTRA-r15=10 dBm, and based on the final conclusion if p-NR-FR1 is signalled or not. TRS procedure should be updated if 50%-50% power splitting is adopted.

	Revision of R4-2200977
(Phantom)
	AT&T: To my knowledge, there is no license agreement in place with CTIA yet as CTIA requested in their Reply LS. Any final implementation of this TP should not be done until this aspect is confirmed. 
Vivo: To AT&T, based on the latest feedback, 3GPP has received the draft license agreement and has been working on it, hopefully this can be done before the end of this meeting.



Topic #3: TRP TRS Performance requirement
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200448
	Apple
	Observation 1:	The passing rate computed from the means of each UE type's TRP distribution overestimates the passing rate computed from the actual population.
Observation 2:	By defining a manufacturing tolerance, which is used to relax the population pass/fail limit, a similar passing rate as expected from the average TRP statistics can be obtained.

Proposal 1:	RAN4 should agree to select Option 1 from the WF in [2], with the framework to take manufacturing tolerances into account for OTA requirements defined as: 1) It is assumed that nominal UEs are used to collect radiated performance data in the performance phase of the work; 2) A candidate value X to achieve a passing rate of Y% is derived from the radiated performance data; 3) An offset Z is defined to relax X, such that the resulting OTA requirement reflects a passing rate of Y% in the full population of devices withing a certain confidence interval
Proposal 2:	The value Z can be determined by consensus among interested companies in RAN4 during the performance phase of the work.

	R4-2200575
	Huawei, HiSilicon
	Proposal 1: start with Smartphone for NR FR1 UE TRP/TRS performance discussion.
Proposal 2: the minimum number of devices is [50] for defining requirements
Proposal 3: lab alignment activity of NR FR1 UE TRP/TRS consists of a single step of performance alignment measurement of reference devices.
Proposal 4: define the pass/fail limit for lab alignment based on MU value of NR FR1 UE TRP/TRS system. Only the results from aligned labs will be considered for defining requirements.

	R4-2200974
	vivo
	TP to TS 38.161 on requirement applicability

	R4-2200976
	vivo
	Proposal: Approve the working procedure defined in this contribution to guide the TRP TRS performance requirement related work.

	R4-2201283
	OPPO
	Proposal 1: Wide hand is the first priority for Rel-17 TRP TRS performance requirement.
Proposal 2: If PDA hand is selected for Rel-17 requirement development, RAN4 need to consider new procedure to derive performance requirement rather than traditional CDF curve.

	R4-2200732
	Samsung
	· separated performance requirements between PDA hand and wide hand phantoms, relaxed requirements expected for wide hand phantom
· only specify performance requirements for PDA hand in Rel-17

	R4-2200574
	Huawei, HiSilicon
	Proposal 4：RAN4 should specify different TRP requirements for UE of different power class.



Open issues summary
Sub-topic 3-1 Framework for TRP TRS Performance requirement 
Issue 3-1-1: Framework for Lab Alignment Campaign 
Moderator: the proposal combines views from contribution R4-2200575, R4-2200976, R4-2201283, R4-2200732; changes based on proposal in R4-2200976 are highlighted.
· Proposal
Working procedure for 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.
1. Test labs are invited to participate to the lab alignment and test campaign, the following conditions should be fulfilled:
1. Participating lab should be accredited under ISO 17025 (ISO 17025 accredited labs) and have anechoic chambers to perform testing based on 3GPP TR 38.834. 
1. Participating lab should have sufficient test resource to provide the on-time measurement results without delay.
1. Test methodology:
2. Test plan: 3GPP TR 38.834;
2. Test system: Anechoic Chambers
1. Test cases for Lab Alignment Campaign:
3. Test bands: n41 and n78;
3. Number of test cases: maximum 3 devices per-band
3. Use scenario: Hand phantom only (Browsing mode), i.e., Hand Left and Hand Right
3. Hand Phantom: Wide Grip Hand Corresponding phantom depends on UE size 
3. Operation mode: NR Standalone (SA)
1. Lab Alignment Device (LAD) selection criteria:
4. Smartphone DUT size: width >72mm and ≤92mm or width ≥56mm and ≤72mm; or Both
4. Intended for which market: no limitation
4. Tx Antenna switching: if the DUT support TAS, the LAD provider should also provide the software/method to lock the UE antenna, or the primary antenna has already been locked before submitting to test lab and kept unchanged during whole alignment campaign
4. Power Class: PC2 is the 1st priority, or PC3, or both 
4. TxD is not allowed
4. For LAD selection: all application will be first come first served 
1. Test results submitting:
5. For each device, all the supported bands information should be shared
5. Using the same worksheet template to submit the measurement results (the TRP/TRS Lab Alignment Campaign Template will be shared later)
5. The measurement results should be submitted to RAN4 by anonymous approach 
1. Lab alignment criteria:
6. Pass/fail limit for lab alignment should be defined based on MU value of NR FR1 UE TRP/TRS system

· Recommended WF
· Companies share views based on the above proposal, finalize the framework this meeting


Issue 3-1-2: Framework for Performance Test Campaign 
Moderator: the proposal combines views from contribution R4-2200575, R4-2200976, R4-2201283, R4-2200732 and R4-2200574; changes based on proposal in R4-2200976 are highlighted.
· Proposal
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.
1. Test cases for TRP TRS Performance Test Campaign:
1. Test bands: n41 and n78 (first stage);
1. Use scenario: Hand phantom only (Browsing mode), i.e., Hand Left and Hand Right
1. Hand Phantom: Wide Grip Hand Corresponding phantom depends on UE size
1. Operation mode: NR Standalone (SA) (first stage)
1. Commercial Device (Smartphone) selection criteria for TRP TRS Performance Test Campaign:
2. DUT size: Size 1(width >72mm and ≤92mm) or Size 2(width ≥56mm and ≤72mm); or Both (if both, then define separate set of requirements for two Size)
2. DUT capability: support all the Bands n41, n28, n78, and n79 those listed in the WID as 1st priority
2. Intended for which market: no limitation
2. Tx Antenna switching: test lab should make sure the testing follows the TAS OFF procedure 
2. Power Class: PC2 with 1Tx, or PC3 with 1Tx; or Both (different set of TRP requirements for different power class)
2. TxD is not allowed
2. To represent the phones in the market, selecting a variety of phones including High/Mid/Low-end products is encouraged. 
1. Test results submitting:
3. For each device under test, all the supported bands information should be shared
3. Using the same worksheet template to submit the measurement results (the TRP/TRS Performance Test Campaign Template will be shared later)
3. The measurement results should be submitted to RAN4 by anonymous approach
3. RAN4 should conclude the allowed maximum number of submitted devices from each lab (balancing the measurement results submission, and make sure the results from individual lab do not play a dominate role of the final CDF curve)
3. Only the results from aligned labs will be considered for defining requirements
1. Specify TRP TRS requirements:
4. Minimum number of devices for defining requirements for each band: 20, [25], [50], or other value
4. Method of limits derivation: per-band Data driven approach
4. If only specific requirements for UE with width ≥56mm and ≤72mm in Rel-17, new procedure to derive performance requirement rather than traditional CDF curve is needed

· Recommended WF
· Companies share views based on the above proposal, finalize the framework this meeting


Issue 3-1-3: Timeline for each action point for TRP TRS requirements work 
· Proposal
Timeline for TRP TRS requirement work
a. RAN4#101-bis-e meeting finalize the framework for performance requirements, and collect volunteered labs and LADs before the end of meeting (2022-01-25).
b. Lab alignment can start after RAN4#101-bis-e meeting, if ≥ 3 labs are volunteered for TRP TRS performance work. 
c. Collect lab alignment measurement results in RAN4#102-e meeting. Conclude the alignment outcome.
d. Performance Test Campaign can start after RAN4#102-e meeting, if ≥ 3 labs are aligned.
e. [bookmark: OLE_LINK1]Collect Performance Test results in RAN4#103-e meeting and discuss the SA requirements.
f. Conclude final requirements in RAN4#104-e meeting.

· Recommended WF
· Companies share views based on the above proposal, finalize the framework this meeting
· Companies can also indicate whether they have interest to join the activity

Sub-topic 3-2 Manufacturing tolerances 
Issue 3-2-1: Manufacturing tolerances  
· Proposals
· Proposal 1: RAN4 should agree to select Option 1 from the WF in [2], with the framework to take manufacturing tolerances into account for OTA requirements defined as: 
· 1) It is assumed that nominal UEs are used to collect radiated performance data in the performance phase of the work; 
· 2) A candidate value X to achieve a passing rate of Y% is derived from the radiated performance data; 
· 3) An offset Z is defined to relax X, such that the resulting OTA requirement reflects a passing rate of Y% in the full population of devices withing a certain confidence interval
· Proposal 2: The value Z can be determined by consensus among interested companies in RAN4 during the performance phase of the work.

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 Framework for TRP TRS Performance requirement 
	Company
	Comments

	SoftBank
	Issue 3-1-2: Framework for Performance Test Campaign 
As UEs in Japan are focused on EN-DC rather than standalone, we’d like to clarify whether (1) the support of SA operation is required in n28/n41/n41/n79 and (2) necessary EN-DC combos to be supported for a DUT in this campaign.

	Samsung
	Issue 3-1-1: Framework for Lab Alignment Campaign 
In last meeting it was agreed to specify only one kind of hand phantom between PDA hand and wide hand. So it is preferred to adopt PDA hand in Rel-17. Wide hand can be left to future release to give vendors some transition time.
Single power class is also preferred given limited time for this WI.
Issue 3-1-2: Framework for Performance Test Campaign 
In last meeting it was agreed to specify only one kind of hand phantom between PDA hand and wide hand. So it is preferred to adopt PDA hand in Rel-17. Wide hand can be left to future release to give vendors some transition time.
Single power class is also preferred given limited time for this WI.
Issue 3-1-3: Timeline for each action point for TRP TRS requirements work 
Samsung: It seems too urgent for companies to make decision to be LADs volunteer within this meeting. Is it possible to delay some time?

	R&S
	Issue 3-1-1: Framework for Lab Alignment Campaign 
The conditions for the test labs should be clarified with respect to the ISO 17025 accreditation. Current wording might suggest they should include TR 38.834 on their scope, but this is not possible given the timeline for this lab alignment campaign. 
We propose instead to require them to be accredited for TS 37.544 and/or CTIA OTA Test Plan, which will give an indication of the lab proficiency for this kind of testing campaign.
This our proposed rewording for point 2:
a. Participating lab should be accredited under ISO 17025 (ISO 17025 accredited labs) and have either 3GPP TS 37.544 and/or CTIA OTA Test Plan listed on its accreditation scope. 
b. Participating lab should have anechoic chamber(s) ready to support testing based on 3GPP TR 38.834.
c. Participating lab should have sufficient test resource to provide the on-time measurement results without delay.

	Telecom Italia
	Issue 3-1-2: Framework for Performance Test Campaign
DUT size: to better reflect the presence on the market we propose to consider both width size and to define separate set of requirements for the two sizes.
Power Class: propose to consider both PCs and define different set of TRP requirements
Specify TRP TRS requirements: the higher the number of devices the better to derive TRP/TRS performance requirements; tend to agree with the proposal of Huawei (i.e. 50) even if this could be difficult to be managed within the current timeframe of the WI
Request for clarification to Oppo on the point “If only specific requirements for UE with width ≥56mm and ≤72mm in Rel-17, new procedure to derive performance requirement rather than traditional CDF curve is needed”; which is the rationale behind the need of a new procedure in such a case?

	CAICT
	Issue 3-1-1: Framework for Lab Alignment Campaign 
Thanks for the draft. We are wondering how labs can enroll in this campaign, and how to collect LADs? Maybe through the email reflector? It is better to clarify. 
Single power class is preferred considering the limited time window. 
Issue 3-1-2: Framework for Performance Test Campaign 
Minimum number of devices for defining requirements for each band can be [25]. 
Issue 3-1-3: Timeline for each action point for TRP TRS requirements work 
Thanks for the arrangement, but it seems too rush to collect lab alignment measurement results in the Feb. RAN4 meeting. It is so challenging to complete a set of activities including LADs collection, roaming, and testing in several labs located in different cities even countries with in such a limited time window. 
We suggest to set a deadline before the RAN4#103-e meeting, e.g., 31 Mar. 2022, and labs can submit the results through the email reflector. 


	MediaTek
	Issue 3-1-2: Framework for Performance Test Campaign 
Our preference is also “Corresponding phantom depends on UE size”. 

	CMCC
	Issue 3-1-3: Timeline for each action point for TRP TRS requirements work
Agree with CAICT and Samsung generally,
Suggest to modify the time plan as follows:
1. RAN4#102-e meeting finalize the framework for performance requirements, and collect volunteered labs and LADs before the end of meeting (2022-03-03).
1. Lab alignment can start after RAN4#102-e meeting, if ≥ 3 labs are volunteered for TRP TRS performance work. 
1. Collect lab alignment measurement results through email reflector before March XX. Conclude the alignment outcome.
1. Performance Test Campaign can start after March XX , if ≥ 3 labs are aligned.
1. Collect Performance Test results in RAN4#103-e meeting and discuss the SA requirements.
1. Conclude final requirements in RAN4#104-e meeting.

	SRTC
	Issue 3-1-1: Framework for Lab Alignment Campaign
As for “3. Test methodology” part, we propose to add reverberation chamber as another test system besides anechoic chamber. 

Issue 3-1-3: Timeline for each action point for TRP TRS requirements work
We agree with CMCC’s time plan suggestion.

	Apple
	Issue 2-1-1: Framework for Lab Alignment Campaign 
We have the following recommendations for further improvement of the lab alignment campaign procedures:
Regarding 4c. Use scenario: Hand phantom only (Browsing mode), i.e., Hand Left and Hand Right
In order to have a stable baseline for lab alignment, our recommendation is to include FS in the lab alignment scope only.
For "Test cases for Lab Alignment Campaign": the hand phantom used should depend on UE size rather than setting this to wide grip for all UEs regardless of their size.
Add under 4. Test Cases for Lab Alignment Campaign. : DUT selected for lab alignment campaign can support either n41 or n78 or both to be measured for the lab alignment process
For bands where PC2 can be tested, the same should be prioritized and PC3 need not be tested.
For "LAD selection criteria": we should expand LAD selection to allow DUTs which are > 72mm and ≤ 72mm
For "power class": we recommend also including PC3, such that PC2, PC3, or both are allowed
We recommend defining one more step with lab alignment crteria as follows: "Pass/fail limit for lab alignment should be defined based on MU value of NR FR1 UE TRP/TRS system"
Issue 2-1-2: Framework for Performance Test Campaign 
Regarding 3b - DUT capability: support all the Bands n41, n28, n78, and n79 those listed in the WID as 1st priority
Since the commercial device selection criteria for the campaign are not intended for any specific market (no limitation specified in 3c) and the fundamental principle is a data-driven per-band approach, there needs to be flexibility in the device selection criteria. The above DUT capability statement needs to be modified as – 
DUT capability: support for all the Bands n41, n28, n78, and n79 those listed in the WID may be preferrable for logistics but devices supporting only a subset of the above bands can equally be used in the measurement campaign for such supported bands 
Add 3h - The aligned labs collect commercial devices after RAN4#102 and start performance test campaign. The models of the commercial devices cannot be disclosed
Add 4f - The progress in each lab should be shared on the RAN4 reflector (for example - how many devices have been measured and on which bands)
For bands where PC2 can be tested, the same should be prioritized and PC3 need not be tested.
Issue 2-1-3: Timeline for each action point for TRP TRS requirements work
With the aggressive timeline for lab alignment, it is critical to provide sufficient scope in the process for the lab alignment to complete effectively. We propose modifying step 3 as follows:
3.	Collect lab alignment measurement results in RAN4#102-e meeting. Conclude the alignment outcome for submitted results.  Lab volunteers that fail to submit the Lab Alignment Device results to RAN4#102e can submit the results to RAN4#103-e meeting
Step 5 can be updated as follows:
5a. Additional performance test results from labs aligned at RAN4#103e can be submitted to RAN4#104e to be incorporated into final requirements discussions.

	OPPO
	Issue 3-1-1: Framework for Lab Alignment Campaign
Thanks for the draft. We have the same concern with R&S that no lab can get accredited under a unfinished specification, so using capability accredited on LTE is the best compromise. We propose to put CCSA together with 3GPP and/or CTIA as the accreditation scope.
Regarding hand phantom and DUT size, they should consist with the activity in the part of Performance Test Campaign.
Single power class is preferred considering the limited time window.

Issue 3-1-2: Framework for Performance Test Campaign
Minimum number of devices for defining requirement for each band: [25].

Response to Telecom Italia: following the current procedure to specify the requirement, minimum number of devices is required for getting the CDF curve, which will be used for deriving the requirement. However, for current smartphone market, it’s impossible to collect so many commercial devices, the number is probably less than 10 or even less than 5. CDF curve does not work on such small volume of samples. So new procedure should be considered.

Issue 3-1-3: Timeline for each action point for TRP TRS requirements work
CMCC’s proposed timeline is reasonable. Leaving some time for lab volunteer preparation and LAD preparation is necessary.


	xiaomi
	Issue 3-1-2: Framework for Lab Alignment Campaign
For power class, for lab alignment, only one power class to be used is OK. For requirement deviation, for sure both PC3 and PC2 UEs should be considered.
Issue 3-1-3:
Generally agree with CMCC proposal.

	Bluetest
	Issue 3-1-1: Framework for Lab Alignment Campaign
We support SRTC’s comment above and can assist labs in accomplishing the documentation and validation of the additional measurement method within the proposed time period.
Issue 3-1-3: Timeline for each action point for TRP TRS requirements work
We agree with CMCC’s time plan suggestion.

	vivo
	Issue 3-1-1: Framework for Lab Alignment Campaign
The suggested wording from R&S and OPPO are reasonable. We also share similar view with Telecom Italia, both UE size should be considered. For alignment activity, single power class is sufficient. It would be good if the LADs can support both n41 and n78.
Issue 3-1-2: Framework for Performance Test Campaign 
Minimum number of devices for defining requirements for each band: 25.
Both sizes can be selected, given submitting measurement results is volunteered action from interested&aligned companies, once the type of device meets the decided minimum number, the corresponding requirement discussion can be started. 
PC2 is preferred. 
Focus on SA mode requirement means the UE can support only SA or SA&EN-DC.
Issue 3-1-3: Timeline for each action point for TRP TRS requirements work
Given the tight timeline, if one meeting cycle is delayed, then there will be a risk that this WI can’t be finalized on time. Besides, considering there will be no system validation action, so the whole meeting period is sufficient to make decision. Therefore, the suggestion is to conclude the volunteered companies this meeting. Finalize the LAD’s information after the meeting with a check point, and start lab alignment activity. 
In addition, one formal OTA ad-hoc after RAN4#102-e meeting would be helpful to facilitate the discussion and progress


 
Sub-topic 3-2 Manufacturing tolerances 
	Company
	Comments

	XXX
	

	SoftBank
	We cannot agree with Proposal-1 above:

If we use a commercial phone as DUT, the UE is under the influence of manufactural variation and the variation will form (a portion of) statistical distribution of measured data. Item (1) of the proposal does not seem rational since such an effect is “assumed not to be there” despite it is there and add it later in an artificial form. It sounds like double-counting.
With the proposal above, it becomes clear that the essential difference of Option 1(Prop-1 above) and Option 2 (select a variety of phones during the measurement campaign to indirectly account for manufacturing tolerances) in the WF of the last meeting lies in this point and we’d like to go with Option-2 of the WF.

	Samsung
	Issue 3-2-1: Setup and calibration procedure
To address the manufacturing impacts, lots DUTs of same model is needed which is not practical. Option 2 of the WF (select a variety of phones during the measurement campaign to indirectly account for manufacturing tolerances) only reflects the manufacturer tolerance of few DUTs of different models around the required CDF percentile value. With option 2 of the WF, large quantity of DUTs are needed which is also not practical. Without a proper tolerance taken into consideration, the derived requirements would fail many UEs in the market. 

	Telecom Italia
	Supporting the proposal of SoftBank to go for Option 2 of the WF. Please consider that is also proposed to increase the number of devices to be measured (see our proposal in Issue 3-1-2) that addresses the concern from Samsung.

	Qualcomm
	It is not clear how to get the consensus among the companies without the measurement data if option 1 is agreed. When RAN4 is developing the TRP/TRS requirements, it is possible that the sample with worst TRP/TRS performance is selected. In this case, the additional manufacturing tolerance is not needed. So it seems Option 2 of WF is more reasonable.

	Apple
	We recommend proceeding with Option 1 from last meeting's WF with the further enhancement proposed in this meeting, as captured in the moderator's summary.
Our main concern with Option 2 from last meeting's WF is that the process does not fully capture the statistics of DUTs' variability due to manufacturing tolerances in the performance requirement process. When the OTA requirement is derived based on such an approach, it can only be useful in the context of certification, where devices under test are submitted to the certification lab and can be reasonably assumed to be nominal in performance. However, as we have seen with a number of LTE OTA requirements, and as we outlined in our earlier contributions, these OTA requirements are expected to be used by regulators, where all UEs available in the market are expected to pass the limit.
The motivation of defining the value of Z in our proposal is to account for the difference in the definition pass/fail vs. nominal UEs and pass/fail vs. all UEs.  We do no think that Option 2 from last meeting's WF adequately addresses this technical observation.
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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  Framework for TRP TRS Performance requirement
	Issue 3-1-1: Framework for Lab Alignment Campaign  
Moderator: for lab alignment and performance requirement campaign, the DUT size selection criteria should be the same. 1 company suggest to select narrow phone (≤72mm), and 4 companies suggest to select both narrow and wide phones (≤72mm and >72mm).  
Single power class is preferred, (Samsung, CAICT, OPPO, apple, xiaomi, vivo) ,2 PCs (Telecom Italia);
Companies agree that ISO 17025 accredited scope includes 3GPP/CTIA/CCSA LTE SISO OTA.
2 companies commented RC method should be considered, similar to the guidance in sub-topic 2-1, this is contribution driven, test method can be discussed next meeting.
Tentative agreements:
Working procedure for 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 TR 38.834.
c. Participating lab should have sufficient test resource to provide the on-time measurement results without delay.
3. Test methodology:
a. Test plan: 3GPP TR 38.834;
b. Test system: Anechoic Chambers
4. Test cases for Lab Alignment Campaign:
a. Test bands: n41 and n78;
b. Number of test cases: maximum 3 devices per-band
c. Use scenario: Hand phantom only (Browsing mode), i.e., Hand Left and Hand Right
d. Hand Phantom: Corresponding phantom depends on UE size 
e. Operation mode: NR Standalone (SA)
f. Free space ?
5. Lab Alignment Device (LAD) selection criteria:
a. Smartphone DUT size: two sizes, both width >72mm and ≤92mm, and width ≥56mm and ≤72mm; 
b. Intended for which market: no limitation
c. Tx Antenna switching: if the DUT support TAS, the LAD provider should also provide the software/method to lock the UE antenna, or the primary antenna has already been locked before submitting to test lab and kept unchanged during whole alignment campaign
d. Power Class: PC2 (n41 and n78), PC3?
e. TxD is not allowed
f. For LAD selection: all application will be first come first served 
6. Test results submitting:
a. For each device, all the supported bands information should be shared
b. Using the same worksheet template to submit the measurement results (the TRP/TRS Lab Alignment Campaign Template will be shared later)
c. The measurement results should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed)
7. Lab alignment criteria:
a. Pass/fail limit for lab alignment should be defined based on MU value of NR FR1 UE TRP/TRS system
Recommendations for 2nd round: 
· further discuss and stabilize the updated framework

Issue 3-1-2: Framework for Performance Test Campaign 
Moderator: for device size and power class, align with the agreements in Issue 3-1-1. 
Views on the minimum number of devices: [50] from TIM with the understanding that this would be difficult; [25] from CAICT, OPPO, vivo;
Tentative agreements:
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: n41 and n78 (first stage);
b. Use scenario: Hand phantom only (Browsing mode), i.e., Hand Left and Hand Right
c. Hand Phantom: Corresponding phantom depends on UE size
d. Operation mode: NR Standalone (SA) (first stage)
3. Commercial Device (Smartphone) selection criteria for TRP TRS Performance Test Campaign:
a. DUT size: Size 1(width >72mm and ≤92mm) and Size 2(width ≥56mm and ≤72mm); separate set of requirements 
b. DUT capability: support for all the Bands n41, n28, n78, and n79 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. Intended for which market: no limitation
d. Tx Antenna switching: test lab should make sure the testing follows the TAS OFF procedure 
e. Power Class: PC2 with 1Tx (first stage), PC3?
f. TxD is not allowed
g. To represent the phones in the market, selecting a variety of phones including High/Mid/Low-end products is encouraged. 
4. Test results submitting:
a. For each device under test, all the supported bands information should be shared
b. Using the same worksheet template to submit the measurement results (the TRP/TRS Performance Test Campaign Template will be shared later)
c. The measurement results should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed)
d. RAN4 should conclude the allowed maximum number of submitted devices from each lab (balancing the measurement results submission, and make sure the results from individual lab do not play a dominate role of the final CDF curve)
e. Only the results from aligned labs will be considered for defining requirements
5. Specify TRP TRS requirements:
a. Minimum number of devices for defining requirements for each band: [25]
b. Method of limits derivation: per-band Data driven approach
Recommendations for 2nd round: 
· further discuss and stabilize the updated framework

Issue 3-1-3: Timeline for each action point for TRP TRS requirements work
Moderator: companies share views on the time plan of the performance activity, and suggest to postpone one meeting. However, given there are only 3 RAN4 meetings left, to start and finalize the lab alignment, performance results collection, and requirement definition work, postpone one meeting cycle would highly likely delay the completion of the WI. Therefore, from the project management perspective, the compromised timeline is proposed.  
Updated timeline:
Timeline for TRP TRS requirement work
a. RAN4#101-bis-e meeting finalize the framework for performance requirements. 
b. Collect volunteered labs and LADs providers before the deadline of RAN4#101-bis-e Post meeting.
c. Lab alignment can start after RAN4#101-bis-e post meeting, if ≥ 3 labs are volunteered for TRP TRS performance work. 
d. Collect lab alignment measurement results in RAN4#102-e meeting. Conclude the alignment outcome for submitted results. Lab volunteers that fail to submit the LAD results to RAN4#102e can submit the results to reflector before 15th Apr.
e. Performance Test Campaign can start after RAN4#102-e meeting, if ≥ 3 labs are aligned.
f. Collect Performance Test results from all the aligned labs in RAN4#103-e meeting and discuss the SA requirements.
g. Conclude final requirements in RAN4#104-e meeting.

Recommendations for 2nd round: 
· further discuss and stabilize the updated timeline


	Sub-topic#3-2 Manufacturing tolerances
	Issue 3-2-1: Manufacturing tolerances
Moderator: 5 companies share views on this topic, the majority view is the preference of option 2 in last meeting WF, i.e., select a variety of phones during the measurement campaign to indirectly account for manufacturing tolerances.  
Tentative agreements:
· Select a variety of phones during the measurement campaign to indirectly account for manufacturing tolerances.
Recommendations for 2nd round: 
· further discuss whether Option 1 should also be considered



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 
Open issues summary
Issue 3-1-1: Framework for Lab Alignment Campaign  
Tentative agreements:
Working procedure for 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 TR 38.834.
c. Participating lab should have sufficient test resource to provide the on-time measurement results without delay.
3. Test methodology:
a. Test plan: 3GPP TR 38.834;
b. Test system: Anechoic Chambers
4. Test cases for Lab Alignment Campaign:
a. Test bands: n41 and n78;
b. Number of test cases: maximum 3 devices per-band
c. Use scenario: Hand phantom only (Browsing mode), i.e., Hand Left and Hand Right
d. Hand Phantom: Corresponding phantom depends on UE size 
e. Operation mode: NR Standalone (SA)
f. Free space ?
5. Lab Alignment Device (LAD) selection criteria:
a. Smartphone DUT size: two sizes, both width >72mm and ≤92mm, and width ≥56mm and ≤72mm; 
b. Intended for which market: no limitation
c. Tx Antenna switching: if the DUT support TAS, the LAD provider should also provide the software/method to lock the UE antenna, or the primary antenna has already been locked before submitting to test lab and kept unchanged during whole alignment campaign
d. Power Class: PC2 (n41 and n78), PC3?
e. TxD is not allowed
f. For LAD selection: all application will be first come first served 
6. Test results submitting:
a. For each device, all the supported bands information should be shared
b. Using the same worksheet template to submit the measurement results (the TRP/TRS Lab Alignment Campaign Template will be shared later)
c. The measurement results should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed)
7. Lab alignment criteria:
a. Pass/fail limit for lab alignment should be defined based on MU value of NR FR1 UE TRP/TRS system

Recommendations for 2nd round: 
· further discuss and stabilize the updated framework

Issue 3-1-2: Framework for Performance Test Campaign 
Tentative agreements:
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: n41 and n78 (first stage);
b. Use scenario: Hand phantom only (Browsing mode), i.e., Hand Left and Hand Right
c. Hand Phantom: Corresponding phantom depends on UE size
d. Operation mode: NR Standalone (SA) (first stage)
3. Commercial Device (Smartphone) selection criteria for TRP TRS Performance Test Campaign:
a. DUT size: Size 1(width >72mm and ≤92mm) and Size 2(width ≥56mm and ≤72mm); separate set of requirements 
b. DUT capability: support for all the Bands n41, n28, n78, and n79 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. Intended for which market: no limitation
d. Tx Antenna switching: test lab should make sure the testing follows the TAS OFF procedure 
e. Power Class: PC2 with 1Tx (first stage), PC3?
f. TxD is not allowed
g. To represent the phones in the market, selecting a variety of phones including High/Mid/Low-end products is encouraged. 
4. Test results submitting:
a. For each device under test, all the supported bands information should be shared
b. Using the same worksheet template to submit the measurement results (the TRP/TRS Performance Test Campaign Template will be shared later)
c. The measurement results should be submitted to RAN4 by anonymous approach (the UE model should not be disclosed)
d. RAN4 should conclude the allowed maximum number of submitted devices from each lab (balancing the measurement results submission, and make sure the results from individual lab do not play a dominate role of the final CDF curve)
e. Only the results from aligned labs will be considered for defining requirements
5. Specify TRP TRS requirements:
a. Minimum number of devices for defining requirements for each band: [25]
b. Method of limits derivation: per-band Data driven approach
Recommendations for 2nd round: 
· further discuss and stabilize the updated framework

Issue 3-1-3: Timeline for each action point for TRP TRS requirements work
Updated timeline:
Timeline for TRP TRS requirement work
a. RAN4#101-bis-e meeting finalize the framework for performance requirements. 
b. Collect volunteered labs and LADs providers before the deadline of RAN4#101-bis-e Post meeting.
c. Lab alignment can start after RAN4#101-bis-e post meeting, if ≥ 3 labs are volunteered for TRP TRS performance work. 
d. Collect lab alignment measurement results in RAN4#102-e meeting. Conclude the alignment outcome for submitted results. Lab volunteers that fail to submit the LAD results to RAN4#102e can submit the results to reflector before 15th Apr.
e. Performance Test Campaign can start after RAN4#102-e meeting, if ≥ 3 labs are aligned.
f. Collect Performance Test results from all the aligned labs in RAN4#103-e meeting and discuss the SA requirements.
g. Conclude final requirements in RAN4#104-e meeting.

Recommendations for 2nd round: 
· further discuss and stabilize the updated timeline

Issue 3-2-1: Manufacturing tolerances
Tentative agreements:
· Select a variety of phones during the measurement campaign to indirectly account for manufacturing tolerances.
Recommendations for 2nd round: 
· further discuss whether Option 1 should also be considered
Companies views’ collection for 2nd round 
	Company
	Comments

	SRTC
	Issue 3-1-1: Framework for Lab Alignment Campaign 
In #99-e meeting, it has been agreed that “For FR1 SA, the test system and test procedure for LTE can be reused as much as possible” (as approved in R4-2108620 WF on FR1 TRP TRS), and RC is one of the test system adopted in TS37.544 and TR37.902 which should not be excluded. Therefore we suggest to add RC test system as follows. Considering contribution driven principle, we will provide RC related documentation in #102 meeting and if needed RC could be currently square bracketed.  
a. Test methodology:
a. Test plan: 3GPP TR 38.834;
b. Test system: Anechoic Chambers and Reverberation Chamber

Issue 3-1-3: Timeline for each action point for TRP TRS requirements work
We cannot agree with the time plan and we should leave enough time for lab volunteer preparation and LAD preparation.  We support to postpone one meeting for the framework finalization and Lab and LADs preparation as proposed by CMCC in the 1st round:
b. RAN4#102-e meeting finalize the framework for performance requirements
c. Collect volunteered labs and LADs before the end of meeting (2022-03-03).
d. Lab alignment can start after RAN4#102-e meeting, if ≥ 3 labs are volunteered for TRP TRS performance work. 
e. Collect lab alignment measurement results through email reflector before March XX. Conclude the alignment outcome.
f. Performance Test Campaign can start after March XX , if ≥ 3 labs are aligned.
g. Collect Performance Test results from all the aligned labs in RAN4#103-e meeting and discuss the SA requirements.
h. Conclude final requirements in RAN4#104-e meeting.


	MediaTek
	Issue 3-1-1: Framework for Lab Alignment Campaign 
How about add “primary antenna” to make it clearer that we use TAS OFF and primary antenna to do alignment. i.e. “Tx Antenna switching: if the DUT support TAS, the LAD provider should also provide the software/method to lock the UE antenna to primary antenna, or the primary antenna has already been locked before submitting to test lab and kept unchanged during whole alignment campaign”
Issue 3-1-2: Framework for Performance Test Campaign 
We are okay for tentative agreement


	MVG
	Issue 3-1-1: Framework for Lab Alignment Campaign
In response to SRTC and Bluetest’s comments to add reverberation chambers.  Concern that reverberation chamber will not have consistent performance as anechoic with TAS on.  

	Telecom Italia
	Issue 3-1-1: Framework for Lab Alignment Campaign 
About the lab alignment criteria, the proposed method “Pass/fail limit for lab alignment should be defined based on MU value of NR FR1 UE TRP/TRS system” cannot guarantee that there is no deviation between the labs since depends on the MU value of the related systems. In addition to that, is not possible to define a fair pass/fail between the different laboratories if they will perform measurements on different devices each.
Referring to the work performed by ETSI MSG-TFES in the context of the OTA LTE performance requirements definition (ref. ETSI TR 103 803 V1.1.1 (2020-12)), it is proposed to select randomly two/three devices out of the set of the total 25 devices for a round robin test between the laboratories. This is the only method that would really guarantee a fair comparison between the laboratories and establish full trust and confidence on the results.
Issue 3-1-2: Framework for Performance Test Campaign
In relation to the “Minimum number of devices for defining requirements for each band: [25]” we can agree on the number but such set of devices have to provide a good representation of what is available in the market. Again, referring to ETSI TR 103 803 V1.1.1 (2020-12), the devices selection criteria need to take into account the following:
a) Year of production: [2021-2022]
b) Brand variety
c) Price range (to capture different price segment)
d) Popularity
e) Number of bands supported
f) Device width (it has been already decided to consider both size ranges)
Issue 3-1-3: Timeline for each action point for TRP TRS requirements work
In relation to the comments to Issue 3-1-1 and Issue 3-1-2 above, we support the proposal to postpone to RAN4#102-e meeting the finalization of the framework for performance requirements in terms of devices selection so that the Laboratories Alignment Campaign can start afterwards. In addition, the organization of the logistical aspects (e.g. devices provisioning, etc.) requires also a careful planning.
Issue 3-2-1: Manufacturing tolerances
Confirming the support for Option 2.

	OPPO
	Issue 3-1-1: Framework for Lab Alignment Campaign
Regarding test case under Free space scenario, we understand the intention of decreasing the deviation on lab alignment. However, the deviation brought by hand phantoms scenario among each volunteer labs is not evaluated during lab alignment, while the data of commercial devices is measured under hand phantoms scenario. Therefore, we support the use scenario of hand phantom used for lab alignment campaign.
We echo SRTC’s comments considering RC is adopted in LTE OTA specifications and widely equipped in the industry. RC should be conventionally treated once the RC method is introduced in FR1 TRP TRS WI.
Regarding MVG’s concern, it is really unnecessary that the group consensus is that the UE should keep TAS OFF during Lab Alignment Campaign and Performance Test Campaign.
Issue 3-1-2: Framework for Performance Test Campaign
“TAS OFF procedure” need to be defined or clarified. We proposed the following rewording:
d. Tx Antenna switching: test lab should make sure the DUT keeping TAS function OFF and locked the UE antenna to primary antenna.
The device selection criteria as Telecom Italia mentioned is a good reference for aligned labs to determine the test device list.
Issue 3-1-3: Timeline for each action point for TRP TRS requirements work
We support to postpone the activities.
Issue 3-2-1: Manufacturing tolerances
We agree with the tentative agreement. While, a question is that whether the approach of deriving manufacturing tolerances is required to be implemented in this Performance Test Campaign.

	Apple
	Issue 3-1-1: Framework for Lab Alignment Campaign 
Regarding step #4 (test cases for lab alignment campaign):
We suggest including the free space scenario to lab alignment procedures.  It does not add significantly more test time to the already planned tests with phantoms, and it can provide a valuable comparison point in the lab alignment process.
Regarding step #5 (Lab Alignment Device (LAD) selection criteria):
We suggest to clarify part b (intended for which market) with the following: "LADs selected for lab alignment campaign can support either n41 or n78 or both to be measured for the lab alignment process."  This allows for the flexibility to select LADs which are not targeted only at the one market where both bands n41 and n78 are deployed.
Part d (power class) can also be clarified to ensure that the total test time for the lab alignment campaing remains manageable: "For bands where PC2 can be tested, the same should be prioritized and PC3 need not be tested"
Issue 3-1-2: Framework for Performance Test Campaign
Regarding 3b - DUT capability: support all the Bands n41, n28, n78, and n79 those listed in the WID as 1st priority
Since the commercial device selection criteria for the campaign are not intended for any specific market (no limitation specified in 3c) and the fundamental principle is a data-driven per-band approach, there needs to be flexibility in the device selection criteria. The above DUT capability statement needs to be modified as:
"DUT capability: support for all the Bands n41, n28, n78, and n79 those listed in the WID may be preferrable for logistics but devices supporting only a subset of the above bands can equally be used in the measurement campaign for such supported bands"
Alternatively, part b can be removed altogether, thereby recognizing that the performance part of the work will proceed in a contribution-driven manner.
Part 3e (power class) can also be clarified with the following:
"For bands where PC2 can be tested, the same should be prioritized and PC3 need not be tested." In line with this comment, we would like to discuss during the next meeting the applicability of OTA requirements to UEs which support PC2.  In our understanding, it should be possible to define an applicability rule, where only PC2 OTA performance is tested, since the radiated antenna performance is independent of PA configuration, and testing PC3 plus PC2 can lead to an unnecessary increase in overall test time.
To more efficiently manage the process, and to provide some transparency to the progress, we would like the suggest the following three additions to part 3:
Add 3h - The aligned labs collect commercial devices after RAN4#102 and start performance test campaign. The models of the commercial devices cannot be disclosed.
Add 4f - The progress in each lab should be shared on the RAN4 reflector (for example - how many devices have been measured and on which bands).
We also have the following additional inputs, based on our understanding of some of the comments and feedback from the test labs.  One more consideration to include under a new category "test lab procedures."  The consideration is related to how the test labs can ensure that all DUTs are tested according to the TAS OFF procedure.  We suggest adding the following item:
6. test lab procedures
6a. Tx Antenna switching: test lab should make sure the testing follows the TAS OFF procedure.  There needs to be a clear framework for the test houses to get guidance from manufacturers to turn TAS OFF. Labs will be collecting and testing multiple units across manufacturer’s  in the performance test campaign and would require OEM guidance to ensure TAS is OFF on devices they test.
Issue 3-1-3: Timeline for each action point for TRP TRS requirements work
With the aggressive timeline for lab alignment, it is critical to provide sufficient scope in the process for the lab alignment to complete effectively. Given that the performance phase of the work is contribution-driven, it is not clear to us why the cutoff to provide lab alignment data has to be set to 15th April, while the performance part of the work item extends through the August RAN4 meeting (RAN4 #104). Considering that meeting #104 is set aside to review the results and to agree on the SA requirement, we recommend to add the following sentence to part d of the timeline:
Lab volunteers that fail to submit the Lab Alignment Device results to RAN4#102e can submit the results to RAN4#103-e meeting.
In line with this observation, the following clarification is also suggested for step f:
Additional performance test results from labs aligned at RAN4#103e can be submitted to RAN4#104e to be incorporated into final requirements discussions.
Issue 3-2-1: Manufacturing tolerances
We are concerned that the moderator's propsal to select the option which proposes to select a variety of phones in the performance phase does not adequately address the applicability of the OTA requirement to regulatory pass/fail limits, since it is not clear whether it is applicable to the population of nominal UEs or to the population of all UEs in the market. We would like to continue this discussion next meeting. 

	Samsung
	Issue 3-1-1: Framework for Lab Alignment Campaign
As agreed in last meeting, select only one kind of UE width in Rel-17 due to limited time. Considering both PDA and WHP will takes double times. As observed with practical test with DUT width around 72mm, there is performance discontinuity between PDA hand and WHP hand, So we prefer to use only one kind of DUT side <=72mm
Issue 3-1-2: Framework for Performance Test Campaign
With the same reason as Issue 3-1-1, only one DUT width is preferred (<=72mm). Moreover, in this meeting the minimum number of DUT in test campaign is proposed to be further increased, which makes more challenging to cover both DUT width sizes.
Issue 3-1-3: Timeline for each action point for TRP TRS requirements work
We also feel that the time line is a little aggressive.
Issue 3-2-1: Manufacturing tolerances
Agree to select variety of phones. But the variety does not reflect manufacture tolerances unless the DUT number is very large.

	Qualcomm
	Issue 3-2-1: Manufacturing tolerances
We support Option 2. To Samsung, per our understanding, UE vendors can decide the DUT number that can reflect the manufacture tolerances since it should be well known by UE vendors.

	CMCC
	Issue 3-1-1: Framework for Lab Alignment Campaign
We support SRTC’s proposal to add RC as a test method.
Issue 3-1-3: Timeline for each action point for TRP TRS requirements work
We support the proposal of CMCC, SRTC, OPPO, Xiaomi, Bluetest in 1st discussion.

	vivo
	Issue 3-1-1: Framework for Lab Alignment Campaign 
To TIM, clarification feedback, your proposal is actually the action what group is doing: the same Lab Alignment Device (LADs) will be measured in each lab, and pass or fail will be decided based on the comparison of same device.
To Apple, we share similar view with OPPO, the final requirement will be defined based on the measurement results from UE with hand phantom, alignment decision based on what we will do for requirement is more meaningful. Regarding the LAD selection, criteria will be same with that for performance measurement campaign, i.e. “devices supporting only a subset of the above bands can equally be used”. 
For power class, if the group agrees to define PC2 requirements only, then no PC3 device for n41/n78 should be selected. 
To Samsung, a clarification question, could you interpret “there is performance discontinuity between PDA hand and WHP hand”?
Issue 3-1-2: Framework for Performance Test Campaign
The device selection approach suggested by TIM is a good guidance for labs. Regarding the actions for test lab, add one item for test lab procedure is good, e.g. TAS Off, Phone selection, etc. 
Issue 3-1-3: Timeline for each action point for TRP TRS requirements work
Regarding the aggressive timeline, that because there are only less than 7 months left to finalize the whole requirement related work, including 3 RAN4 meetings, i.e., March, May and August meeting. If we postpone the starting time of lab alignment activity after March, then there will be 5 months to finalize the whole work, the timeline will much more aggressive, from the whole project management perspective.  
Therefore, we still prefer to start the lab alignment activity as early as possible. 

	Xiaomi
	Issue 3-1-1: Framework for Lab Alignment Campaign
Regarding the RC chamber, we support to also consider this as one of the test method. For procedure perspective, current test method has been discussed even it has been used in LTE so a proper discussion paper on the RC method for NR TRP/TRS test is needed. 
Issue 3-1-2: Framework for Performance Test Campaign
Regarding the PC2 and PC3 issue, we see companies will on reducing the test time and we are also willing to do so. However, if we only test the PC2 device and set corresponding TRP/TRS limit, what will be the future step for PC3 limit? Are we still going to set the TRP/TRS limit for PC3? If yes, what will be used to compensate the power class difference? Use 3dB directly or any value that we can agree with? If this is not decided, then we see the necessity to test both PC2 and PC3 TRP/TRS.

	SRTC
	Issue 3-1-1: Framework for Lab Alignment Campaign
To MVG:  RC is one of the adopted test systems for TAS-OFF devices. And thanks OPPO’s clarification on this issue. 

	Samsung
	Issue 3-1-1: Framework for Lab Alignment Campaign 
Response to vivo
-  “there is performance discontinuity between PDA hand and WHP hand” means there is obvious performance gap when testing the same UE (width around 72mm) with PDA hand and wide hand respectively. A UE width e.g. 72~75mm can fit into both PDA hand and wide hand, but performance varies greatly for different hand phantoms


	Orange
	[bookmark: _Hlk93678990]Issue 3-1-1: Framework for Lab Alignment Campaign
We share the same view as Telecom Italia.
Issue 3-1-2: Framework for Performance Test Campaign
For the minimum number of devices for defining requirements for each band, we support 25. We would like to echo the importance of selecting a variety of devices including high/mid/low-end products, where the criterion on device belonging to high-, mid- or low-end should be more precisely defined.
Additionally, we propose to add an additional constraint that only devices which pass the ETSI OTA LTE performance requirements can be selected for the measurement campaign.
We support including both PC3 and PC2. 
Issue 3-2-1: Manufacturing tolerances
We support the proposed tentative agreement.

	vivo
	Issue 3-1-1: Framework for Lab Alignment Campaign 
To Samsung, just a follow-up clarification question: there is clear guidance to use different phantom for different size of UE, with no overlapping:
-  Wide Grip Hand for UE with Width >72mm and ≤92mm 
-  PDA Grip Hand for UE with Width ≥56mm and ≤72mm
Could you interpret what is the motivation of “testing the same UE (width around 72mm) with PDA hand and wide hand”?
is the intension to define a new phantom selection rule in 3GPP?


	SoftBank
	Issue 3-2-1: Manufacturing tolerances
We support the proposed tentative agreement, suggested by the modelator.



CRs/TPs comments collection for 2nd round 
	CR/TP number
	Comments  

	Revision of R4-2200976
(Working procedure)
	



[bookmark: _GoBack]Volunteers collection for FR1 TRP TRS lab alignment 
	Activities
	Volunteers

	TRP TRS lab alignment Campaign
	1. CAICT, contact: Xuan Yi, yixuan@caict.ac.cn
2. Sporton, Contact: Alex Ho (Alexander@sporton.com.tw), Will Ni (WillNi@sporton-usa.com)
3. Huawei, contact: Hai Zhou, hai.zhou1@huawei.com, Li Jinxing, lijinxing3@huawei.com
4. ELEMENT Materials Technology DC LLC (Previously dba PCTEST Engineering Laboratory LLC) Contact: Nik Bankov, (Nik.Bankov@element.com)
5. vivo, contact: Ruixin Wang, ruixin.wang@vivo.com
6.CMCC contact: Yichen Zhao, zhaoyichen@cmdc.chinamobile.com
7. SRTC, Contact: Gong Jian, gongjian1@srtc.org.cn

	Lab Alignment Device (LAD) provider
	



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on FR1 TRP TRS
	Vivo
	General WF for WI

	TP work split for TS 38.161 drafting
	vivo, Huawei, CAICT, Xiaomi, Samsung
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2200448
	Further views on manufacturing tolerances
	Apple
	Noted
	

	R4-2200449
	Views on EN-DC methodology
	Apple
	Noted
	

	R4-2200450
	TP to TR 38.834 on P-MPR handling
	Apple
	Agreed
	

	R4-2200574
	on remaining details of EN-DC TRP test configuration
	Huawei, HiSilicon
	Noted
	

	R4-2200575
	On framework for NR UE TRP/TRS lab alignment and requirements
	Huawei, HiSilicon
	Noted
	

	R4-2200732
	Discussion on hand phantom handling in FR1 TRP TRS
	Samsung
	Noted
	

	R4-2200733
	TP to TR 38.834 on band parameters
	Samsung
	Merged
	

	R4-2200734
	Discussion on ENDC power splitting for TRS
	Samsung
	Noted
	

	R4-2200785
	Discussion on EN-DC test methodology
	Qualcomm Incorporated
	Noted
	

	R4-2200935
	TP to TR 38.834 on performance metrics
	CAICT
	Agreed
	

	R4-2200971
	3GPP TS 38.161 v0.1.0
	vivo
	For email approval
	

	R4-2200972
	TP to TR 38.834 on SA TRP TRS test procedure
	vivo, CAICT
	To be revised
	

	R4-2200973
	Discussion and Text Proposals on EN-DC TRP TRS test procedure
	vivo, CAICT
	To be revised
	

	R4-2200974
	TP to TS 38.161 on requirement applicability
	vivo
	Agreed
	

	R4-2200975
	Discussion and Text Proposals on band parameters
	vivo
	To be revised
	

	R4-2200976
	Working procedure for TRP TRS requirement development
	vivo
	To be revised
	

	R4-2200977
	TP to TR 38.834 on Phantom definition
	vivo
	To be revised
	

	R4-2200981
	Updated workplan of TRP TRS WI
	vivo
	Agreed
	

	R4-2201283
	On hand phantom selection for Rel-17 requirement
	OPPO
	Noted
	

	R4-2201495
	On EN-DC power split for TRS
	Xiaomi
	Noted
	

	R4-2201606
	Progress on MU and recommendations from RAN5#93-e
	ROHDE & SCHWARZ
	Noted
	

	R4-2201649
	TP to TR 38.834 on skeleton for Annex B
	ROHDE & SCHWARZ
	Agreed
	

	R4-2202049
	TR 38.834 v0.3.0
	OPPO
	For email approval
	

	
	
	
	
	



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
	Title
	Source
	Recommendation  
	Comments

	R4-2203076
	WF on FR1 TRP TRS
	vivo
	Agreeable 
	

	R4-2203077
	TP work split for TS 38.161 drafting
	vivo, Huawei, CAICT, Xiaomi, Samsung, OPPO, Apple
	Agreeable
	

	R4-2203073
	Discussion and Text Proposals on band parameters
	vivo, Samsung, Apple
	Agreeable
	

	R4-2203075
	TP to TR 38.834 on Phantom definition
	vivo
	Postponed
	

	R4-2203071
	TP to TR 38.834 on SA TRP TRS test procedure
	vivo, CAICT, R&S
	Agreeable 
	

	R4-2203072
	Discussion and Text Proposals on EN-DC TRP TRS test procedure
	vivo, CAICT, R&S
	Agreeable 
	

	R4-2203074
	Working procedure for TRP TRS requirement development
	vivo
	Agreeable
	



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

Annex 
Contact information
	Company
	Name
	Email address

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

	Huawei
	Zhou Hai
	hai.zhou1@huawei.com

	Huawei
	Lin Hui
	linhui20@huawei.com

	OPPO
	Liu Qifei
	liuqifei@oppo.com

	Qualcomm
	Bin Han
	binhan@qti.qualcomm.com

	SoftBank
	Kenichi Kihara
	kenichi.kihara@g.softbank.co.jp



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)
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