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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 of TRP TRS WI. 
List of candidate target of email discussion for 1st round and 2nd round: 
· 1st round: Finalize the updated workplan for TRP TRS WI, and discuss open issues.
· 2nd round: Make decisions on the open issues.
Topic #1: General and Work plan 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112364
	Apple
	[bookmark: _Toc79056228][bookmark: _Toc79056672][bookmark: _Toc79057660][bookmark: _Toc79057766][bookmark: _Toc79077422][bookmark: _Toc79144769]Observation 1:	The 3GPP-developed FR1 TRP/TRS conformance test requirements are expected to be reflected in the ETSI Harmonized Standard, to be used as the pass/fail limit to determine compliance with the European regulation.
[bookmark: _Toc79056229][bookmark: _Toc79056673][bookmark: _Toc79057661][bookmark: _Toc79057767][bookmark: _Toc79077423][bookmark: _Toc79144770]Observation 2:	Market surveillance requirements associated with OTA pass/fail limits imply that any device out of the population of conforming terminals distributed in the market shall comply with the OTA pass/fail limits.
[bookmark: _Toc79056230][bookmark: _Toc79056674][bookmark: _Toc79057662][bookmark: _Toc79057768][bookmark: _Toc79077424][bookmark: _Toc79144771]Observation 3:	Similarr to the European market, China's regulators have defined a framework to certify UEs based on OTA pass/fail limits, including provisions for market surveillance.
[bookmark: _Toc79056231][bookmark: _Toc79056675][bookmark: _Toc79057663][bookmark: _Toc79057769][bookmark: _Toc79077425][bookmark: _Toc79144772]Observation 4:	When defining OTA requirements, 3GPP should consider not only the impact of measurement uncertainty but also the impact of manufacturing and assembly tolerances on the conformance test requirement due to the understanding that regulators assign pass/fail limits to this requirement with the expectation that any device available in the market shall comply.
[bookmark: _Toc79057664][bookmark: _Toc79057770][bookmark: _Toc79077426][bookmark: _Toc79144773]Proposal 1:	RAN4 should discuss how to consider the impact of UE manufacturing and assembly tolerances in the OTA requirement specification work.
[bookmark: _Toc79057665][bookmark: _Toc79057771][bookmark: _Toc79077427][bookmark: _Toc79144774]Proposal 2:	RAN4 should define the TRP/TRS requirements for NR FR1 UEs in stand-alone mode as a priority, although effort to define EN-DC test methodology can proceed in parallel with the SA work.
[bookmark: _Toc79057666][bookmark: _Toc79057772][bookmark: _Toc79077428][bookmark: _Toc79144775]Proposal 3:	3GPP should include scope for RedCap UEs in the FR1 TRP/TRS WID.

	R4-2112861
	CMCC
	Proposal#1. SA n41 PC2 TRP and TRS from operator’s side should be considered.
 Proposal 2 related to antenna switching ON/OFF is not discussed in this thread.  

	R4-2113975
	vivo
	TP to TR 38.834 on general aspects

	R4-2113977
	vivo
	Proposal 1: Select one channel bandwidth per band for TRP and TRS tests for NR FR1. Default channel bandwidth is mid channel bandwidth defined in TS 38.508-1 Table 4.3.1.0A-1, but another bandwidth can be considered on case by case basis based on operators’ requests.
Proposal 2: The low, mid, high, test frequencies for the selected mid CBW for each NR operating bands defined in Clause 4.3.1.1 in TS 38.508-1 should be measured for TRP and TRS.
Proposal 3: The common test parameters summarized in Table 1 is recommended for FR1 TRP test.
Table 1: Common parameters for TRP UL configuration
	CBW [MHz]
	UL Modulation
	SCS [kHz]
	Allocation RB
	RB Start
	DL 

	5
	DFT-s-OFDM
QPSK
	15
	12
	6
	N/A

	10
	
	15
	25
	12
	

	15
	
	15
	36
	18
	

	20
	
	15
	50
	25
	

	40
	
	15
	108
	54
	

	50
	
	30
	64
	32
	

	60
	
	30
	81
	40
	

	100
	
	30
	135
	67
	



Proposal 4：For FR1 TRP OTA test, select the UL reference measurement channel configuration as in conductive Maximum Output Power test for NR FR1 per band, i.e. Annex A.2 UL reference measurement channels in TS 38.521-1.
Proposal 5: The common test parameters summarized in Table 2 is recommended for FR1 TRS test.
Table 2: Common parameters for TRS DL and UL
	CBW [MHz] 
	DL 
	UL Modulation
	SCS [kHz] 
	DL Allocation RB
	UL RB allocation 

	5 
	CP-OFDM QPSK 
	DFT-s-OFDM
QPSK
	15 
	FULL RB, in Table 7.3.2.4.1-2 in TS 38.521-1
	Uplink configuration in Table 7.3.2.4.1-3 in TS 38.521-1

	10 
	
	
	15 
	
	

	15 
	
	
	15 
	
	

	20 
	
	
	15 
	
	

	40 
	
	
	15 
	
	

	50
	
	
	30
	
	

	60 
	
	
	30 
	
	

	100 
	
	
	30 
	
	



Proposal 6: For TRS test, select the reference measurement channel configuration for NR FR1 as defined for the conductive REFSENS minimum requirements and adopt UL allocation per band as defined in TS38.521-1 Table 7.3.2.4.1-3. 
Proposal 7: For FR1 TRP, adopt constant sample step of 15° both in theta () and phi () directions; for FR1 TRS, adopt constant sample step of 30° both in theta () and phi () directions.

	R4-2113979
	vivo
	Regular LS for the coordination between RAN4 and RAN5 on TRP TRS WI

	R4-2113980
	vivo
	Updated work Plan of TRP TRS WI

	R4-2113985
	OPPO, vivo
	Reserved 

	R4-2113911
	OPPO
	Proposal: Configure the same RB numbers for both the centre and edge of the channel/band for TRP test.

	R4-2114026
	Huawei Tech.(UK) Co.. Ltd
	Proposal 1: reuse the configurations defined in section 6.2 and 7.3 of TS 38.521-1, but only test TRP and TRS under QPSK modulation.

	R4-2112574
	Samsung
	Proposal 2: RAN4 discuss framework for wide range band on how to select low/mid/high channels. One candidate is to adopt low/mid/high channels covering the entire frequency range.


Open issues summary
Sub-topic 1-1 Workplan
Issue 1-1-1: Updated Workplan for FR1 TRP TRS WI
· Proposals
· [bookmark: OLE_LINK53][bookmark: OLE_LINK54]Proposal: Approve the updated workplan for FR1 TRP TRS WI in [R4-2113980]
· Recommended WF
· 
Issue 1-1-2: Prioritization of TRP TRS WI
· Proposals
· Proposal: RAN4 should define the TRP/TRS requirements for NR FR1 UEs in stand-alone mode as a priority, although effort to define EN-DC test methodology can proceed in parallel with the SA work.
· Recommended WF
· 
Issue 1-1-3: TRP TRS working scope extension
· Proposals
· [bookmark: OLE_LINK57][bookmark: OLE_LINK58]Proposal: 3GPP should include scope for RedCap UEs in the FR1 TRP/TRS WID.
· Recommended WF
· 
Sub-topic 1-2 General test parameters for TRP TRS
Issue 1-2-1: Channel Bandwidth for TRP TRS test
· Proposals
· Proposal: Select one channel bandwidth per band for TRP and TRS tests for NR FR1. Default channel bandwidth is mid channel bandwidth defined in TS 38.508-1 Table 4.3.1.0A-1, but another bandwidth can be considered on case by case basis based on operators’ requests.
· Recommended WF
· 
Issue 1-2-2: Test frequencies for each band
· Proposals
· Proposal 1: The low, mid, high, test frequencies for the selected mid CBW for each NR operating bands defined in Clause 4.3.1.1 in TS 38.508-1 should be measured for TRP and TRS. (vivo)
· [bookmark: OLE_LINK65][bookmark: OLE_LINK66]Proposal 2: RAN4 discuss framework for wide range band on how to select low/mid/high channels. One candidate is to adopt low/mid/high channels covering the entire frequency range. (Samsung)
· Recommended WF
· 
Issue 1-2-3: Measurement grid for TRP/TRS
· Proposals
· Proposal: For FR1 TRP, adopt constant sample step of 15° both in theta () and phi () directions; for FR1 TRS, adopt constant sample step of 30° both in theta () and phi () directions.
· Recommended WF
· 
Sub-topic 1-3 Common parameter for TRP 
Issue 1-3-1: Common parameters for TRP UL 
· Proposals
· Proposal 1: The common test parameters summarized in Table 1 is recommended for FR1 TRP test. (vivo)
· Table 1: Common parameters for TRP UL configuration
	CBW [MHz]
	UL Modulation
	SCS [kHz]
	Allocation RB
	RB Start
	DL 

	5
	DFT-s-OFDM
QPSK
	15
	12
	6
	N/A

	10
	
	15
	25
	12
	

	15
	
	15
	36
	18
	

	20
	
	15
	50
	25
	

	40
	
	15
	108
	54
	

	50
	
	30
	64
	32
	

	60
	
	30
	81
	40
	



· Proposal 2: Configure the same RB numbers for both the centre and edge of the channel/band for TRP test. (OPPO)
Proposal 3: reuse the configurations defined in section 6.2 of TS 38.521-1, but only test TRP under QPSK modulation. (Huawei)
· Recommended WF
·  
Issue 1-3-2: TRP RMC 
· Proposals
· Proposal: For FR1 TRP OTA test, select the UL reference measurement channel configuration as in conductive Maximum Output Power test for NR FR1 per band, i.e. Annex A.2 UL reference measurement channels in TS 38.521-1.
· Recommended WF
·  
Sub-topic 1-4 Common parameter for TRS
Issue 1-4-1: Common parameters for TRS DL and UL 
· Proposals
· Proposal 1: The common test parameters summarized in Table 2 is recommended for FR1 TRS test. (vivo)
· Table 2: Common parameters for TRS DL and UL
	CBW [MHz] 
	DL 
	UL Modulation
	SCS [kHz] 
	DL Allocation RB
	UL RB allocation 

	5 
	CP-OFDM QPSK 
	DFT-s-OFDM
QPSK
	15 
	FULL RB, in Table 7.3.2.4.1-2 in TS 38.521-1
	Uplink configuration in Table 7.3.2.4.1-3 in TS 38.521-1

	10 
	
	
	15 
	
	

	15 
	
	
	15 
	
	

	20 
	
	
	15 
	
	

	40 
	
	
	15 
	
	

	50
	
	
	30
	
	

	60 
	
	
	30 
	
	

	100 
	
	
	30 
	
	



Proposal 2: reuse the configurations defined in section 7.3 of TS 38.521-1, but only test TRS under QPSK modulation. (Huawei)
· Recommended WF
·  
Issue 1-4-2: TRS RMC 
· Proposals
· Proposal: For TRS test, select the reference measurement channel configuration for NR FR1 as defined for the conductive REFSENS minimum requirements and adopt UL allocation per band as defined in TS38.521-1 Table 7.3.2.4.1-3.
· Recommended WF
· 
Sub-topic 1-5 UE manufacturing impacts consideration
Issue 1-5: How to treat the UE manufacturing impacts
· Proposals
· Proposal: RAN4 should discuss how to consider the impact of UE manufacturing and assembly tolerances in the OTA requirement specification work.
· Recommended WF
·  

Sub-topic 1-6 Operator requests
Issue 1-6: Test requests from operator
· Proposals
· Proposal. SA n41 PC2 TRP and TRS from operator’s side should be considered. (CMCC)
· Recommended WF
·  

Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 Workplan
	Company
	Comments

	OPPO
	Issue 1-1-1: Updated Workplan for FR1 TRP TRS WI
Considering some controversial topics in core part may not be concluded completely by March of 2022, it is proposed that core part topics can be continuously considered afterward.
Issue 1-1-2: Prioritization of TRP TRS WI
Support the proposal.
Issue 1-1-3: TRP TRS working scope extension
RedCap UEs can be included in the working scope, but should be 2nd priority.


	Qualcomm
	Issue 1-1-2: Prioritization of TRP TRS WI
As agreed in WID, both SA and NSA should be specified based on the operators’request. There is no need to prioritize SA since most of aspects on test method and requirement NSA should be reused between SA and NSA.  
Issue 1-1-3: TRP TRS working scope extension
OK to consider RedCap but agree with OPPO that it should be 2nd priority.

	MediaTek
	Issue 1-1-2: Prioritization of TRP TRS WI
Support the proposal.
Issue 1-1-3: TRP TRS working scope extension
OK to consider RedCap but agree with OPPO that it should be 2nd priority.

	Huawei
	Issue 1-1-1: Updated Workplan for FR1 TRP TRS WI 
Could MU part by RAN5 start in parallel ?
Issue 1-1-2: Prioritization of TRP TRS WI 
Support the proposal
Issue 1-1-3: TRP TRS working scope extension
If extension is already being considered, taking on RedCap may exasperate the situation. Besides, the commercial availability of RedCap phones may be limited during this WI. Perhaps RedCap could be considered for R18. 

	Samsung
	Issue 1-1-2: Prioritization of TRP TRS WI 
Support the proposal
Issue 1-1-3: TRP TRS working scope extension
We share similar view as Huawei. Considering the limitations on RAN4 resources and Redcap UE availability, maybe it is possible in next release.

	Xiaomi
	Issue 1-1-2: Prioritization of TRP TRS WI
Support the proposal. This is actually our proposal last meeting.
Issue 1-1-3: TRP TRS working scope extension
Agree to include Redcap UEs in the scope. From our understanding, the test method should be the same, but the limit might be different so most of the work will be example tests.


	CAICT
	Issue 1-1-2: Prioritization of TRP TRS WI
At the test methodology development stage, since most of aspects can be reused, there is no need to prioritize SA. At the performance requirement development stage, we can further discuss the prioritization of SA.
Issue 1-1-3: TRP TRS working scope extension
It is not sure that the discussion of RedCap UEs can be completed in FR1 TRP/TRS WI with the R17 timeline, so it could be the 2nd priority or be considered for R18. 


	vivo
	Issue 1-1-1: Updated Workplan for FR1 TRP TRS WI
Some feedback: The workplan follows the approved Time Budget of WI, whether the core part or performance part would be extended, that depends on RAN plenary decision. The MU part is started in RAN5 this meeting, so works in parallel with RAN4.
Issue 1-1-2: Prioritization of TRP TRS WI
Support the proposal
Issue 1-1-3: TRP TRS working scope extension
Share similar view with some companies, considering the tight timeline of the WI, further extension of the working scope within Rel-17 is not suggested. 
In addition, RedCap RF requirement discussion is just started in RAN4, after concluding the RF requirements, then consider the development of RedCap OTA requirements as next step in Rel-18 would be reasonable.

	Apple
	Issue 1-1-2: Prioritization of TRP TRS WI
As the proponent, we support this approach. To Qualcomm: the proposed prioritization does not remove any objectives but allows the group to get started with the SA requirement work so that we have a fighting chance to try to conclude the SA OTA requirements within the Rel-17 timeframe.
Issue 1-1-3: TRP TRS working scope extension
As the proponent, we support the inclusion of RedCap into the scope of the work item. With many thanks to companies' comments above, we understand the concerns related to device availability. Perhaps one way forward could be to recommend to RAN to include the objective into the WID as a second priority within the Rel-17 timeframe. This way, if the work item is extended into Rel-18, the RedCap objective can be addressed on equal footing with with handheld UEs.


 
Sub topic 1-2 General test parameters for TRP TRS
	Company
	Comments

	OPPO
	Issue 1-2-1: Channel Bandwidth for TRP TRS test
Support the proposal. 
Issue 1-2-2: Test frequencies for each band
Support both Proposal 1 and Proposal 2. Actually, the low, middle, high test frequencies in 38.508-1 comply with the rule of covering the entire frequency range of the band.
Issue 1-2-3: Measurement grid for TRP/TRS
The proposed measurement grid for TRP TRS is agreeable.


	R&S
	Issue 1-2-1: Channel Bandwidth for TRP TRS test
We agree with the proposal, although mid channel bandwidth in TS 38.508-1 lists multiple options depending on the band. Similar approach to LTE in TR 37.902 could be considered so the bandwidth is fixed for all bands to use one reference bandwidth (e.g. 10MHz for FDD bands and 20MHz for TDD bands). With this approach, test results (mostly for TRS) would be directly comparable to TR 37.902 / TS 37.544.
There could be exemptions defined for some bands, to be considered on a case by case basis based on operators’ requests.
Issue 1-2-2: Test frequencies for each band
We support proposal 1 to follow TS 38.508-1.
Issue 1-2-3: Measurement grid for TRP/TRS
We support the proposal. It helps to keep consistency with the TS 37.902 and other standardization groups. 

	CMCC
	Issue 1-2-1: Channel Bandwidth for TRP TRS test
Considering actual commercial development, n41 CBW is proposed to be high test channel bandwidth as 38.508-1.

	Huawei
	Issue 1-2-1: Channel Bandwidth for TRP TRS test
Support the proposal.
Issue 1-2-2: Test frequencies for each band
Support proposal 1.
Issue 1-2-3: Measurement grid for TRP/TRS
Support the proposal.

	Samsung
	Issue 1-2-1: Channel Bandwidth for TRP TRS test
Generally fine with this proposal. Agree to select only one BW for low/mid/high channel. The mid channel BW defined in 38.508-1 is a promising candidate. Further check may be needed on Note1 of TS 38.508-1 Table 4.3.1.0A-1 (For UEs with limited UE channel bandwidth capability, if mid channel BW is not supported by the UE, select the closest channel BW to the average channel BW of all supported channel bandwidths among all SCSs. If there are two channel bandwidths that have same distance to the mathematical center, the higher one is selected. This shall apply only for Rel 15 UEs.) Especially for TRS, the BW parameter will directly affect final requirement.
Issue 1-2-2: Test frequencies for each band
Proposal 1 and 2 are not contradicted. We prefer to define low/mid/high channel covering the entire band (aligned with TS38.501-1).
Issue 1-2-3: Measurement grid for TRP/TRS
We support the proposal for consistency.

	Xiaomi
	Issue 1-2-1: Channel Bandwidth for TRP TRS test
We support the proposal. Further consider if additional CBW is introduced per operator request, can we scale the limit or further work need to be done.
Issue 1-2-2: Test frequencies for each band
We also don’t see the conflict of Proposal 1 and 2. Agree with both of them.
Issue 1-2-3: Measurement grid for TRP/TRS
We support the proposal.

	CAICT
	Issue 1-2-1: Channel Bandwidth for TRP TRS test
We generally agree with this proposal and support to follow TS38.501-1. 
We share the same view with R&S. Similar approach to LTE in TR 37.902 could be considered so the bandwidth is fixed for all bands. There could be exemptions defined for some bands, to be considered on a case by case basis based on operators’ requests.
Issue 1-2-2: Test frequencies for each band
We support proposal 1 to follow TS38.501-1. We also don’t see the conflict of Proposal 1 and 2.
Issue 1-2-3: Measurement grid for TRP/TRS
We support the proposal.

	vivo
	Issue 1-2-1: Channel Bandwidth for TRP TRS test
The detailed bandwidth for some specific bands can be further discussed. 
Issue 1-2-2: Test frequencies for each band
Support proposal 1, to align the test frequencies with conducted testing. 
Issue 1-2-3: Measurement grid for TRP/TRS.
Support the proposal to reuse the measurement grid of LTE TRP TRS.

	Apple
	Issue 1-2-3: Measurement grid for TRP/TRS
Support the proposal


 
Sub topic 1-3 Common parameter for TRP
	Company
	Comments

	OPPO
	Issue 1-3-1: Common parameters for TRP UL 
Proposal 1 is actually an example of Proposal 2, and can be agreed. 
Regarding Proposal 3, there are three DFT-s-OFDM QPSK cases required for testing, i.e. Inner Full, Inner 1RB Left, Inner 1RB Right. We propose only Inner Full case performed.
Issue 1-3-2: TRP RMC 
Support the proposal.

	R&S
	Issue 1-3-1: Common parameters for TRP UL 
There seem to be overlap between the three proposals, although Proposal 1 is a more detailed definition of the test parameters. The following generic proposal could be considered under the assumption that the channel bandwidth / SCS per band has not been selected yet (related to Issue 1-2-1):
NR FR1 Test parameters for TRP (UL) shall follow section 6.2.1.4.1 “Initial conditions” in TS 38.521-1, using only the following parameters (according to Test ID #4):
	DL configuration is N/A
	UL Modulation = DFT-s-OFDM QPSK
	UL RB allocation =  Inner Full (as listed in Table 6.1-1 “Common uplink configuration”)

It has to be noted that LTE test parameters are also required for EN-DC. 

Issue 1-3-2: TRP RMC 
We support the proposal. 
It has to be noted that LTE test parameters are also required for EN-DC. 

	CMCC
	Issue 1-3-1: Common parameters for TRP UL 
In order to consider antenna performance in a large range frequency more fully, UL RB allocation is proposed that left channel uses Inner 1RB left, right channel uses Inner 1RB right and mid channel uses Inner full RB with 100MHz bandwidth.

	Huawei
	Issue 1-3-1: Common parameters for TRP UL 
Agree with Oppo’s comment on proposal 3
Issue 1-3-2: TRP RMC 
Support the proposal.

	Samsung
	Issue 1-3-1: Common parameters for TRP UL 
Agree with Inner_Full RB configuration and DFT-s-OFDM QPSK UL modulation
Issue 1-3-2: TRP RMC 
Support the proposal.

	CAICT
	Issue 1-3-1: Common parameters for TRP UL 
Agree to use Inner Full RB configuration

	vivo
	Issue 1-3-1: Common parameters for TRP UL 
Support Proposal 1 to fix some common parameters this meeting. By default, Inner full is always adopted for OTA testing.
Issue 1-3-2: TRP RMC 
Support the proposal


 
Sub topic 1-4 Common parameter for TRS
	Company
	Comments

	OPPO
	Issue 1-4-1: Common parameters for TRS DL 
Similar view with Issue 1-3-1. Support Proposal 1.
Issue 1-4-2: TRS RMC 
Support the proposal.


	R&S
	Issue 1-4-1: Common parameters for TRS DL and UL
Similar to issue Issue 1-3-1, the proposal could be generalized as follows until channel bandwidths and SCS are confirmed per band:
NR FR1 Test parameters for TRS (DL) shall follow section 7.3.2.4.1 “Initial conditions” in TS 38.521-1, using only the following parameters (according to Test ID #4):
	DL Modulation = CP-OFDM QPSK
	DL RB allocation =  Full RB (as listed in Table 7.3.2.4.1-2 “Downlink Configuration of each RB allocation”) 
	UL Modulation = DFT-s-OFDM QPSK
	UL RB allocation =  REFSENS (as listed in Table 7.3.2.4.1-3 “Uplink configuration for reference sensitivity”) 
It has to be noted that LTE test parameters are also required for EN-DC. 

Issue 1-4-2: TRS RMC 
To keep the consistency, RMC for TRS should refer to UL and DL reference measurement channel as specified in Annexes A.2.2.2, A.2.3.2, A.3.2 and A.3.3 in TS 38.521-1.
It has to be noted that LTE test parameters are also required for EN-DC. 

	vivo
	Issue 1-4-1: Common parameters for TRS DL 
Support the general common parameters in P1. It is important to align the common channel bandwidth and SCS mapping first, to avoid the discussion of detailed parameters per band. For specific band requested by operators, we can further retune the parameter next step through case by case manner.  
Issue 1-4-2: TRS RMC 
Agree with RS, both UL and DL should be considered.



Sub topic 1-5 UE manufacturing impacts consideration
	Company
	Comments

	OPPO
	Issue 1-5: How to treat the UE manufacturing
This topic is supposed to be discussed in Performance Part of WI. Generally, it’s not only an issue of OTA test, but also for entire UE test industry.

	R&S
	Issue 1-5: How to treat the UE manufacturing
We agree with OPPO. This proposal is related to requirements and thus to the Performance part of this WI

	Qualcomm
	Issue 1-5: How to treat the UE manufacturing
Agree with OPPO and R&S that this should be discussed in performance part. Besides, it is not easy to specify the impact of UE manufacturing in the requirements since it depeds on many aspects.

	Xiaomi
	Issue 1-5: How to treat the UE manufacturing
We share similar understanding that this proposal relates to all the requirements. RAN4 work is to define core requirements and we are not sure if this “test industry” issue can be concluded within RAN4.

	CAICT
	Issue 1-5: How to treat the UE manufacturing
We share similar understanding with other companies. 

	vivo
	Issue 1-5: How to treat the UE manufacturing
Thanks for the paper from Apple, we believe this aspect should be further studied. More inputs from interested companies for next-step analyses are encouraged.

	Apple
	As the proponent of the proposal, we would like to at least enable the discussion in RAN4 how to address this issue, and we are fine to come back to this topic in the performance part of the work item. As we outlined in our contribution, the impact of the OTA core requirements, which RAN4 defines, eventually translates to regulation in some regions or countries, and the statistical significance of passing or failing the limit should be considered in the RAN4 work. This is definitely not a test industry issue but is a fundamental issue and is part of the meaning of "minimum core requirement."




Sub topic 1-6 Operator requests
	Company
	Comments

	OPPO
	Issue 1-6: Test requests from operator
PC2 for n41 SA is already considered in the WID.
[image: ]

	CMCC
	Issue 1-6: Test requests from operator
Band n41 for PC2 satisfies CMCC’s development requirement.

	vivo
	Issue 1-6: Test requests from operator
In the WID, PC3 and PC2 are both included. Is the intension to prioritize n41 SA PC2 for next step?



CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2113975
	Moderator: Postponed

	
	

	
	

	
	



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 Workplan
	Issue 1-1-1: Updated Workplan for FR1 TRP TRS WI
Moderator: 2 companies (OPPO, Huawei) share views on the workplan, Rapporteur provide the feedback and clarification.
Tentative agreements: 
· With the clarification feedback, the updated Workplan looks agreeable.
Recommendations for 2nd round:
· N/A
Issue 1-1-2: Prioritization of TRP TRS WI
Moderator: 7 companies (OPPO, MTK, Huawei, Samsung, Xiaomi, vivo, Apple) support to prioritize the SA part of Performance work. 2 companies (Qualcomm, CAICT) share negative views.
Recommendations for 2nd round:
· Further discuss to check whether group can reach consensus on some high-level guidance for this topic.
Issue 1-1-3: TRP TRS working scope extension
Moderator: 5 companies (OPPO, Qualcomm, MTK, Xiaomi, Apple) support to add RedCap UE into the WI scope. 4 companies (Huawei, Samsung, CAICT, vivo) think this work can be done within Rel-18 timeline.
Recommendations for 2nd round:
· Further discuss 

	Sub-topic 1-2 General test parameters for TRP TRS
	Issue 1-2-1: Channel Bandwidth for TRP TRS test 
Moderator: Generally, all the companies support the proposal. However, some detailed configuration for specific band should be discussed case by case. One company indicates that n41 CBW is proposed to be high test channel bandwidth as 38.508-1.
Agreements: 
· Select one channel bandwidth per band for TRP and TRS tests for NR FR1. Default channel bandwidth is mid channel bandwidth defined in TS 38.508-1 Table 4.3.1.0A-1, but another bandwidth can be considered on case by case basis based on operators’ requests.
· Further check detailed parameters for specific band is needed.
Recommendations for 2nd round:
· N/A.
Issue 1-2-2: Test frequencies for each band
Moderator: Generally, all the companies support proposal 1, and some companies indicate that Proposal 2 is also not conflict with Proposal 1.
Agreements: 
· The low, mid, high, test frequencies for the selected mid CBW for each NR operating bands defined in Clause 4.3.1.1 in TS 38.508-1 should be measured for TRP and TRS. 
· RAN4 can further discuss framework for wide range band on how to select low/mid/high channels. 
Recommendations for 2nd round:
· N/A.
Issue 1-2-3: Measurement grid for TRP/TRS
Moderator: all the companies support the proposal.
Agreements: 
· For FR1 TRP, adopt constant sample step of 15° both in theta () and phi () directions; for FR1 TRS, adopt constant sample step of 30° both in theta () and phi () directions.
Recommendations for 2nd round:
· N/A.

	Sub-topic 1-3 Common parameter for TRP
	Issue 1-3-1: Common parameters for TRP UL 
Moderator: generally, all the companies support proposal 1. 6 companies (OPPO, R&S, Huawei, Samsung, CAICT, vivo) support Inner Full UL RB allocation for TRP. 1 company (CMCC) suggest different RB allocation for Low/mid/high channel of single band.
Tentative Agreements: 
· Table 1: Common parameters for TRP UL configuration
	CBW [MHz]
	UL Modulation
	SCS [kHz]
	Allocation RB
	RB Start
	DL 

	5
	DFT-s-OFDM
QPSK
	15
	12
	6
	N/A

	10
	
	15
	25
	12
	

	15
	
	15
	36
	18
	

	20
	
	15
	50
	25
	

	40
	
	15
	108
	54
	

	50
	
	30
	64
	32
	

	60
	
	30
	81
	40
	



Recommendations for 2nd round:
· Further discuss whether Inner Full can be adopted as the only RB allocation.
Issue 1-3-2: TRP RMC 
Moderator: all the interested companies support the proposal.
Agreements: 
· For FR1 TRP OTA test, select the UL reference measurement channel configuration as in conductive Maximum Output Power test for NR FR1 per band, i.e. Annex A.2 UL reference measurement channels in TS 38.521-1.
Recommendations for 2nd round:
· For EN-DC the LTE configuration is needed, but suggest to define it next meeting. 
· No 2nd round discussion for this issue.


	Sub-topic 1-4 Common parameter for TRS
	Issue 1-4: Common parameters for TRS DL and UL
Moderator: compared with generalized parameter proposed by R&S, it would be good to define bandwidth and SCS mapping directly, i.e. follow Table 2 approach. 
Tentative Agreements: 
· Table 2: Common parameters for TRS DL and UL
	CBW [MHz] 
	DL 
	UL Modulation
	SCS [kHz] 
	DL Allocation RB
	UL RB allocation 

	5 
	CP-OFDM QPSK 
	DFT-s-OFDM
QPSK
	15 
	FULL RB, in Table 7.3.2.4.1-2 in TS 38.521-1
	Uplink configuration in Table 7.3.2.4.1-3 in TS 38.521-1

	10 
	
	
	15 
	
	

	15 
	
	
	15 
	
	

	20 
	
	
	15 
	
	

	40 
	
	
	15 
	
	

	50
	
	
	30
	
	

	60 
	
	
	30 
	
	

	100 
	
	
	30 
	
	



· RMC for TRS should refer to UL and DL reference measurement channel as specified in Annexes A.2.2.2, A.2.3.2, A.3.2 and A.3.3 in TS 38.521-1.
· LTE test parameters are also required for EN-DC
Recommendations for 2nd round:
· Confirm the above tentative agreements
Issue 1-4-2: TRS RMC 
Tentative Agreements: 
· For TRS test, select the reference measurement channel configuration for NR FR1 as defined for the conductive REFSENS minimum requirements.
· RMC for TRS should refer to UL and DL reference measurement channel as specified in Annexes A.2.2.2, A.2.3.2, A.3.2 and A.3.3 in TS 38.521-1.
· LTE test parameters are also required for EN-DC
Recommendations for 2nd round:
· Confirm the above tentative agreements

	Sub-topic 1-5 UE manufacturing impacts consideration
	Issue 1-5: How to treat the UE manufacturing impacts
Moderator: majority companies (OPPO, R&S, Qualcomm, Xiaomi, CAICT) think this is an issue of performance part. 2 companies (vivo, Apple) think we can discuss this issue at an early stage.
Recommendations for 2nd round:
· N/A

	Sub-topic 1-6 Operator requests
	Issue 1-6: Test requests from operator
Moderator: n41 for PC2 is already included in the working scope. if the intention from operator is not the prioritization of this case, then no further 2nd round discussion is needed.
Recommendations for 2nd round:
· N/A



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”



Discussion on 2nd round (if applicable)

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

	R4-2112363
	Apple
	Observation 1:	RAN4 should study whether the assumption D=300 mm is valid for higher frequencies.
Observation 2: RAN4 should study whether the radiating structure needs to enclose the DUT and hand phantom for all test setups.
Observation 3: RAN4 should define separate BHH and H requirements for devices with width ≤ 72 mm and width > 72 mm.

	R4-2113976
	vivo
	Proposal 1: Endorse the above calibration procedure for SA and EN-DC. 
Proposal 2: Endorse the above general TRP measurement procedure for SA. 

	R4-2114026
	Huawei Tech. (UK) Co.. Ltd
	Proposal 2: SA TRP tests should be limited to single carrier only.
Proposal 3: Multiple probe approach could be considered for measurement time reduction.



Open issues summary
Sub-topic 2-1 General aspect for SA 
Issue 2-1-1: SA TRP 
· Proposals
· SA TRP tests should be limited to single carrier only.
· Recommended WF
· 
Issue 2-1-2: SA test setup 
· Proposals
· Single-antenna and multiple-antennas anechoic chambers can both be applied. 
· Recommended WF
· 
Sub-topic 2-2 Calibration procedure for SA and EN-DC
Issue 2-2: Common calibration procedure 
· Proposals
· Endorse the general calibration procedure for SA and EN-DC in R4-2113976
· Recommended WF
· 
Sub-topic 2-3 Test procedure for SA TRP
Issue 2-3: SA TRP Test procedure
· Proposals
· Endorse the general TRP measurement procedure for SA in R4-2113976
· Recommended WF
· 
Sub-topic 2-4 	Phantoms impacts
Moderator: in the WF [R4-2108620], the measurement distance for TRP TRS was agreed: 
· Measurement distance for FR1 TRP TRS test system
· The effective antenna approach defined in TR 38.827 for RTS method should be adopted for FR1 TRP TRS testing, the minimum range length is suggested to be 1.2 m.

Issue 2-4-1: Whether radiating structure should enclose DUT and phantoms 
· Proposals
· RAN4 should study whether the radiating structure needs to enclose the DUT and hand phantom for all test setups. 
· Recommended WF
· 
Issue 2-4-2: Whether different use scenario should be defined for devices with different width 
· Proposals
· RAN4 should define separate BHH and H requirements for devices with width ≤ 72 mm and with width > 72 mm.
· Recommended WF

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 General aspect for SA
	Company
	Comments

	OPPO
	Issue 2-1-1: SA TRP 
SA with 1cc is the 1st priority, which is stated in the WID.
Issue 2-1-2: SA test setup 
Agree with the proposal. Leave the flexibility to the implementation.

	Qualcomm 
	Issue 2-1-1: SA TRP 
OK with proposal

	Samsung
	Issue 2-1-1: SA TRP 
Support the proposal.
Issue 2-1-2: SA test setup 
Support the proposal..

	CAICT
	Issue 2-1-1: SA TRP 
Support the proposal.
Issue 2-1-2: SA test setup 
Support the proposal.

	vivo
	Issue 2-1-1: SA TRP 
Support the proposal. This is already agreement in the WID.
Issue 2-1-2: SA test setup 
Given the test setup for LTE TRP TRS will be reused as much as possible, the multi-probe and single-antenna system can both be adopted for TRP TRS test.

	Apple
	Issue 2-1-1: SA TRP
Support the proposal to test single carrier only


 
Sub topic 2-2 Calibration procedure for SA and EN-DC
	Company
	Comments

	OPPO
	Issue 2-2: Common calibration procedure 
The basic calibration procedure is better to be complied with TR 25.914 and TR 37.902.

	R&S
	Issue 2-2: Common calibration procedure 
The high-level description of the calibration procedure in R4-2113976 seems fine, but it requires further improvements:
· The wording in TR 25.914, clause 7.3, gives some more details on the background for such a method (i.e. gain transfer method). It is recommended to use most parts of the wording there.
· Dipole is referred in many places as the reference antenna, although other types are also used in OTA test systems. The wording need to be generalized. 
· In the same way, the usage of a VNA is assumed although combinations of generator/receiver could be also used. 


	vivo
	Issue 2-2: Common calibration procedure 
This is general common calibration procedure which needs more details, if translated to Text Proposals to TR. 
Agree the comments above, the intension is to further refine the procedure, given the content in 25.914 has been so many years, some update and refined wording for NR TRP TRS maybe better for readers.


  
Sub topic 2-3 Test procedure for SA TRP
	Company
	Comments

	OPPO
	Issue 2-3: SA TRP Test procedure
The proposed test procedure is acceptable. Detail refinement is needed.

	R&S
	Issue 2-3: SA TRP Test procedure
We agree with OPPO. Text seems fine from high level perspective but need further refinement.

	Qualcomm
	Issue 2-3: SA TRP Test procedure
The test procedure looks good. Further refinement might be needed.


 
Sub topic 2-4 Phantoms impacts
	Company
	Comments

	OPPO
	Issue 2-4-1: Whether radiating structure should enclose DUT and phantoms 
FFS is needed.
Issue 2-4-2: Whether different use scenario should be defined for devices with different width 
For current CTIA hand phantoms for DUT width <=72mm and >72mm, OTA performance gap can not be ignored. Therefore, separate requirement for DUT width <=72mm and >72mm is reasonable.


	R&S
	Issue 2-4-1: Whether radiating structure should enclose DUT and phantoms
The typical approach for OTA test systems is to consider a test volume that fully encompasses the DUT and phantoms, and the actual test volume is defined by the positions used for the Quality of Quiet Zone measurements. 
That shouldn’t be mixed up with the radiating aperture considered for the minimum measurement distance determination. For the latter, the moderator comment shows the reference to the agreed effective antenna approach for minimum range length reused from TR 38.827.

Issue 2-4-2: Whether different use scenario should be defined for devices with different width
Similar to Issue 1-5, this one is related to the requirement definition and thus should be treated under the Performance phase of this WI. Even though, hand phantoms grip for devices >72mm width is different from that one defined ≤72mm.

	Apple
	Issue 2-4-1: Whether radiating structure should enclose DUT and phantoms
As the proponent of this proposal, we suggest RAN4 should study whether the radiating structure needs to enclose the DUT and hand phantom for all test setups to ensure that we correctly specify the test volume for hand phantom test cases.
Issue 2-4-2: Whether different use scenario should be defined for devices with different width
As the proponent of this proposal, we support and don't see any harm in reaching an agreement. Indeed, this aspect allows us to structure the performance part of the work related to hand phantom test cases.



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

	xx
	Company A

	
	Company B

	
	



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

	2.2.1	Sub-topic 2-1 General aspect for SA
	Issue 2-1-1: SA TRP 
Agreements: 
· SA TRP tests should be limited to single carrier only
Recommendations for 2nd round:
· N/A
Issue 2-1-2: SA test setup
Agreements: 
· Single-antenna and multiple-antennas anechoic chambers can both be applied.
Recommendations for 2nd round:
· N/A

	2.2.2	Sub-topic 2-2 Calibration procedure for SA and EN-DC
	Issue 2-2: Common calibration procedure 
Moderator: the general procedure content is acceptable, but needs further improvement.
Tentative agreement: 
· Select the general procedure outlined in R4-2113976 as a starting point. Further improve the wording.
Recommendations for 2nd round:
· Detailed suggestions on improvement of the wording is needed. Then, a corresponding TP will be prepared next RAN4 meeting.

	2.2.3	Sub-topic 2-3 Test procedure for SA TRP
	Issue 2-3: SA TRP Test procedure
Tentative Agreements: 
· General test procedure in R4-2113976 as a starting point. Further improve the wording.
Recommendations for 2nd round:
· Detail refinement suggestion is encouraged.

	2.2.4	Sub-topic 2-4 	Phantoms impacts
	Issue 2-4-1: Whether radiating structure should enclose DUT and phantoms
Recommendations for 2nd round:
· Further discuss
Issue 2-4-2: Whether different use scenario should be defined for devices with different width 
Recommendations for 2nd round:
· Further discuss



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

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



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

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

	R4-2112249
	Qualcomm Incorporated
	Proposal 1: Fixed power splitting between LTE and NR is adopted for EN-DC TRP and TRS measurement.
Proposal 2: The scheme of 50%-50% power splitting with only fixed 50% power for LTE, e.g., for PC3, 20dBm LTE and no upper power limit setting for NR is adopted for EN-DC TRP measurement.
Proposal 3: It is proposed to adopt the same power splitting scheme for EN-DC TRP and TRS measurements.

	R4-2112362
	Apple
	Proposal 1:	Methods for measuring the TRP of UEs which employ dynamic power sharing are not in the scope of this work item
Proposal 2:	The EN-DC power configuration for the TRP/TRS test shall follow the RAN5 LTE anchor agnostic approach.


	R4-2112574
	Samsung
	Proposal 1:	adopt Option 2a (maximize NR power) for ENDC SISO OTA test.

	R4-2112607
	Xiaomi
	Observation 1: The LTE uplink coverage is equally important to NR uplink coverage.
Observation 2: There is TRP difference for same NR band with different EN-DC combinations.
Observation 3: To fully consider the impact between LTE and NR branch, the significant power difference is not considerable.
Proposal 1: It is proposed to use the option 1-b as EN-DC power configuration.

	R4-2113912
	OPPO
	Proposal: Get aligned on the understanding of fixed power splitting and dynamic power sharing, i.e. a UE indicating a capability for dynamic power sharing between E-UTRA and NR for EN-DC is in the scope of DUT using fixed power splitting approach.

	R4-2113978
	vivo
	Observation 1: Based on RAN plenary decision, only NR carrier should be measured under EN-DC mode.
Proposal 1: For EN-DC power splitting, select Option 1b: rough 50%-50% power splitting with only fixed 50% power for LTE, e.g., for PC3, 20dBm LTE and no upper power limit setting for NR TRP.
Proposal 2: EN-DC Tx Power splitting for TRP and TRS testing should be configured as the same.
[bookmark: _Hlk79660705]Proposal 3: Special OTA test method for DPS function is not precluded but can be further discussed as 2nd priority. 

	R4-2113983
	OPPO
	TP to TR 38.834

	R4-2114530
	Huawei, HiSilicon
	Observation1: For conducted test, FR1 inter-band EN-DC uses 50%-50% power splitting for the test cases with simultaneous E-UTRA and NR transmission.
Proposal 1: For FR1 EN-DC TRP test, Power splitting between LTE and NR uses similar configurations as conducted test of UE maximum output power which is p-NR-FR1 = p-MaxEUTRA-r15 = 20 for Power Class 3 UE, p-NR-FR1 = p-MaxEUTRA-r15 = 23 for Power Class 2 UE, i.e. option 1a in the WF.
Poaposal2: It is not necessary to develop OTA test method dedicated to quantify the DPS function of FR1 UEs.
Poaposal3: Adopt same EN-DC Tx Power splitting for TRP and TRS test.



Open issues summary
Sub-topic 3-1 EN-DC power splitting
Moderator: Agreed in the WF [R4-2108620]: 
· Power splitting between LTE and NR
· For EN-DC OTA testing, the fixed-power-splitting approach should be configured, the following options can be considered:
· Option 1: UE transmit LTE and NR with a 50%-50% equal power splitting under EN-DC mode. 
· Option 1a: exact 50%-50% power splitting with fixed 50% power for each RAT, e.g. for PC3, 20 dBm LTE and 20 dBm NR
· Option 1b: rough 50%-50% power splitting with only fixed 50% power for LTE, e.g., for PC3, 20dBm LTE and no upper power limit setting for NR 
· Option 2: UE transmit a significant different power for LTE and NR under EN-DC mode
· Option 2a: maximum power for NR and minimized power for LTE (stable LTE connection should be confirmed with, e.g. 10dBm UL power) 
· Option 2b: maximum power for LTE and minimized power for NR (stable NR connection should be confirmed with, e.g. 10dBm UL power)
· Option 3: other configuration is not precluded

Issue 3-1-1: EN-DC power splitting
· Proposals
· Proposal 1: The scheme of 50%-50% power splitting with only fixed 50% power for LTE, e.g., for PC3, 20dBm LTE and no upper power limit setting for NR is adopted for EN-DC TRP measurement. (QC, Xiaomi, vivo)
· Proposal 2: The EN-DC power configuration for the TRP/TRS test shall follow the RAN5 LTE anchor agnostic approach. (Apple)
· Proposal 3: adopt Option 2a (maximize NR power) for ENDC SISO OTA test. (Samsung)
· Proposal 4: For FR1 EN-DC TRP test, Power splitting between LTE and NR uses similar configurations as conducted test of UE maximum output power which is p-NR-FR1 = p-MaxEUTRA-r15 = 20 for Power Class 3 UE, p-NR-FR1 = p-MaxEUTRA-r15 = 23 for Power Class 2 UE, i.e. option 1a in the WF. (Huawei)
· Recommended WF
· 
Issue 3-1-2: UL power configuration for TRP and TRS
· Proposals
· Proposal: It is proposed to adopt the same power splitting scheme for EN-DC TRP and TRS measurements. (QC, vivo, Huawei, HiSilicon)
· Recommended WF
· 
Sub-topic 3-2 DPS test 
Issue 3-2: DPS 
· Proposals
· Proposal 1: Methods for measuring the TRP of UEs which employ dynamic power sharing are not in the scope of this work item. (apple)
· Proposal 2: It is not necessary to develop OTA test method dedicated to quantify the DPS function of FR1 UEs. (Huawei)
· Proposal 3: Get aligned on the understanding of fixed power splitting and dynamic power sharing, i.e. a UE indicating a capability for dynamic power sharing between E-UTRA and NR for EN-DC is in the scope of DUT using fixed power splitting approach. (OPPO)
· Proposal 4: Special OTA test method for DPS function is not precluded but can be further discussed as 2nd priority. (vivo)
· Recommended WF

Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1 EN-DC power splitting
	Company
	Comments

	OPPO
	Issue 3-1-1: EN-DC power splitting
Support proposal 1. Roughly equal power splitting is more reasonable case in the real network, besides, more NR radiation power is expected.
Issue 3-1-2: UL power configuration for TRP and TRS
Support the proposal.

	R&S
	Issue 3-1-1: EN-DC power splitting
We support Proposals 1 or 4, i.e. options 1a and 1b from WF [R4-2108620].
In case Proposal 3 is agreed (i.e. option 2a from WF), it has to be ensured that LTE connection is kept stable, and thus set the LTE link to be configured at ≤10dBm.
Issue 3-1-2: UL power configuration for TRP and TRS
We support the proposal.

	Qualcomm
	Issue 3-1-1: EN-DC power splitting
Support proposal 1. Even though it was agree that 3GPP would not define LTE requirements for EN-DC, proposal 1 is a general approach which can be used for other regions.
Issue 3-1-2: UL power configuration for TRP and TRS
Support the proposal.

	MediaTek
	Issue 3-1-1: EN-DC power splitting
Fine for proposal 1.
Issue 3-1-2: UL power configuration for TRP and TRS
Fine for the proposal.

	Samsung
	Issue 3-1-1: EN-DC power splitting
We support proposal 3 and also fine with proposal 2. LTE TRP has been measured in LTE standalone mode. For NR TRP, the power of NR side should be emphasized. Considering different power classes and different UE architectures, equal power splitting will make the configuration vague and fragmented in standard. So an approach focusing on NR power is preferred.
Issue 3-1-2: UL power configuration for TRP and TRS
It is preferred to discuss UL configuration for TRS after ENDC power splitting issue is finalized..

	Xiaomi
	Issue 3-1-1: EN-DC power splitting
Support proposal 1 as already stated in our discussion paper.
Issue 3-1-2: UL power configuration for TRP and TRS
Fine for the proposal.

	Huawei, HiSilicon
	Issue 3-1-1: EN-DC power splitting
We support proposal 4. Regarding proposal 1, it is not clear to us why “no upper power limit setting for NR” dedicated for OTA? We prefer consistent setting with conducted test.

	CAICT
	Issue 3-1-1: EN-DC power splitting
Support proposal 1. 50%-50% power splitting is reasonable in the real network.
Issue 3-1-2: UL power configuration for TRP and TRS
Support the proposal.

	vivo
	Issue 3-1-1: EN-DC power splitting
Support proposal 1.  
Issue 3-1-2: UL power configuration for TRP and TRS
For TRP and TRS test, the UL configuration should be the same. Support the proposal.

	AT&T
	Issue 3-1-1: EN-DC power splitting
We support proposal 3 to focus the results on NR. Adopting 50/50 power split in OTA test environment would require p-Max signalling which results in an additional uncertainty in the results.
Issue 3-1-2: UL power configuration for TRP and TRS
We agree with Samsung that the UL configuration for TRS should be discussed after the ENDC power splitting issue is finalized.

	Apple
	Issue 3-1-1: EN-DC power splitting
As the proponent of Proposal 2, we respectfully urge companies who are supporting the 50/50 split to reconsider their position. In our understanding, the objective of the EN-DC TRP test is to measure the radiated power of the FR1 carrier in order to define a minimum requirement on the design of the corresponding antenna. A 50/50 split between the LTE and NR CCs needlessly introduces complexity into the test setup (how to ensure 50/50 split is actually maintained, since we agreed in RAN #92 not to measure the LTE carrier and also since the link antenna paths is not calibrated in the test setup?) and can introduce conditions for the prioritization of transmission power reduction (see 38.213).  All of these aspects abstract the meaning of the test from the original intent of defining a metric on the antenna performance.  Some NR capable UEs might support cetain NR bands only in EN-DC configurations, and this test case should be seen as a way to enable the TRP and TRS tests of the NR carrier. The simplest solution is to reuse the already RAN5-defined anchor agnostic approach.


 
Sub topic 3-2 DPS test
	Company
	Comments

	OPPO
	Issue 3-2: DPS 
For DPS, two questions should be answered.
The first one, is the DUT indicating a capability of DPS in the scope of WID? Our view is that this kind of DUT should be included in the scope. Actually, most commercial UEs already configured with DPS. And it does not affect current power configuration discussion.
Secondly, is specific OTA method for DPS function validation needed? Our position is negative, because DPS function can be easily validated through conductive test.

	Qualcomm
	Issue 3-2: DPS 
We support proposal 1 and 2. TRP testing targets to verify the antenna efficiency. DPS could be verified in conductive testing.

	MediaTek
	Issue 3-2: DPS 
Support ”Proposal 2: It is not necessary to develop OTA test method dedicated to quantify the DPS function of FR1 UEs.”

	Samsung
	Issue 3-2: DPS 
We share similar view as OPPO. if UE supporting DPS is in scope and will be measured with fix power splitting, then it is not necessary to develop OTA method to verify DPS function.

	Xiaomi
	Issue 3-2: DPS
Support proposal 2.

	vivo
	Issue 3-2: DPS 
In our understanding, given fixed power splitting is configured, there is no DPS during SISO OTA testing, no matter the device support DSP or not. 
The fixed power splitting based test method is the basic approach to test NR carrier performance under EN-DC mode. If RAN4 has interests to develop test method to identify the DPS function, this special OTA test method can be studied as 2nd priority or further studied in Rel-18 timeline.

	Apple
	Issue 3-2: DPS
As the proponent of the proposal, we support Proposal 1. We see convergence between our proposal and Proposal 2, although we should be clear that RAN4 will not define a new test methods for DPS UEs and also will not define different OTA requirements for DPS UEs.


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2113983
	Moderator: Postponed

	
	

	
	



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 

	3.2.1	Sub-topic 3-1 EN-DC power splitting
	Issue 3-1-1: EN-DC power splitting
Moderator:7 companies (OPPO, R&S, Qualcomm, MKT, Xiaomi, CAICT, vivo) support Proposal 1. 2 companies (Samsung, AT&T) support Proposal 3. Two companies (Apple, Samsung) support Proposal 2. Two companies (Huawei, R&S) support Proposal 4.
Recommendations for 2nd round:
· Further discuss
Issue 3-1-2: UL power configuration for TRP and TRS 
Moderator:7 companies (OPPO, R&S, Qualcomm, MKT, Xiaomi, CAICT, vivo) support Proposal 1. 2 companies (Samsung, AT&T) suggest to make decision on EN-DC power splitting first.
Recommendations for 2nd round:
· Further discuss

	3.2.2	Sub-topic 3-2 DPS test
	Issue 3-2: DPS 
Moderator: majority view believes special OTA test method to quantify DPS function and performance is not needed.
Tentative agreement: 
· RAN4 will not define a new OTA test method to quantify DPS function and performance. In addition, no new requirements will be defined for DPS UEs.
Recommendations for 2nd round:
· Confirm the above statement as agreements.





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

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



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


Topic #4: Reply LS from CTIA
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2114591

	CTIA Certification
	Introduction
CTIA Certification would like to thank 3GPP RAN4 for their June 10, 2021 LS on Head and Hand Phantoms for 5G FR1 OTA Testing in R4-2108621.
CTIA Certification is interested in cooperating with 3GPP on the development of harmonized OTA testing methods for the industry.
Response
It could be possible for 3GPP to reference the phantoms within the CTIA Certification OTA test plan. A no-cost non-exclusive license agreement could be created giving 3GPP the permission to reference the appropriate sections of the test plan along with “©CTIA Certification. Referenced with permission.”
In addition to the head and hand phantoms, CTIA Certification has defined a forearm phantom as well.
Action
If a license agreement is of interest to 3GPP, CTIA Certification requests 3GPP to please identify the specific phantoms 3GPP would like to reference.



Open issues summary
Moderator: The reply LS R4-2114591 from CTIA on Head and Hand Phantoms for 5G FR1 OTA Testing is received. 
Sub-topic 4-1 Permission from CTIA 
Issue 4-1-1: A no-cost non-exclusive license agreement 
· Whether a no-cost non-exclusive license agreement with “©CTIA Certification. Referenced with permission.” can be adopted by 3GPP
· WI Rapporteur will further check with MCC
· Recommended WF
· No discussion in RAN4. WI rapporteur will contact 3GPP MCC for the confirmation.
Sub-topic 4-2 Specific phantom to reference 
Issue 4-2-1: Specific phantom to reference 
· Initial views on the phantoms selection for reference.
· Recommended WF
· Companies can share view on the above aspect.

Companies views’ collection for 1st round 
Open issues 
Sub topic 4-2-1 Specific phantom to reference
	Company
	Comments

	OPPO
	Head phantom and hand phantoms for speech mode and browsing mode is needed. Other phantoms are FFS.

	R&S
	For phantoms already defined in 3GPP TR 25.914, this group shall decide whether to reuse that information or introduce references to phantom definition in CTIA OTA Test Plan seeking harmonization among test specifications.
For phantoms not included in 3GPP TR 25.914, the reference to wide grip hand phantom (i.e. devices 72mm < width ≤ 92mm) is required. Reference to other phantoms (e.g. forearm) is only required in case IoT devices are considered in the scope of this WI.

	vivo
	In the WID the follow device types are considered:
-	Smartphone 
· Considering UEs with antenna configurations of 1Tx, 2Tx, 2 Rx and 4 Rx
-	Tablet
-	Laptop embedded equipment (LEE)
-	Laptop mounted equipment (LME)
Given Redcap UEs are not within the scope of Rel-17 TRP TRS WI, forearm phantom for wearable device will not be used. 
Based on the agreed use scenarios in the WF R4-2108620, currently only head and hand phantoms are needed to reference. Forearm phantom can be considered when redcap UEs are within the scope or next release.

	Apple
	We would like to find a way to correctly refer to all applicable phantoms (those which are already captured in TR 25.914, wide grip, and forearm).  The forearm phantom is relevant for RedCap UEs, if this scope could be agreed to be added to the work item.


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

	Sub topic 4-2-1 Specific phantom to reference
	Sub topic 4-2-1 Specific phantom to reference
Moderator: Based on companies view, at least head and hand phantoms should be used. Regarding forearm phantom, there is no aligned understanding.  
Tentative agreements:
· At least head and hand phantoms should be referenced.
Recommendations for 2nd round:
· Further discuss how to treat other phantoms. 
· [bookmark: _GoBack]Further discuss whether to reuse partial phantom information defined in 3GPP TR 25.914.




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

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



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


Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on FR1 TRP TRS
	vivo
	General WF for the WI

	TP work split for TR 38.834 drafting
	vivo, CAICT, Samsung, Qualcomm, Apple, Huawei, HiSilicon, OPPO, Xiaomi, R&S, MVG
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2112249
	Discussion on EN-DC test methodology
	Qualcomm Incorporated
	Noted
	

	R4-2112362
	EN-DC power configuration for TRP/TRS
	Apple
	Noted
	

	R4-2112363
	Views on test cases which employ hand phantoms
	Apple
	Noted
	

	R4-2112364
	General considerations of OTA requirements
	Apple
	Noted
	

	R4-2112574
	Discussion on power-split and measurement channels
	Samsung
	Noted
	

	R4-2112607
	on EN-DC power setting
	Xiaomi
	Noted
	

	R4-2112861
	Requirements of NR Band n41 Test Configuration and Multiple Antenna Test Methodology
	CMCC
	Noted
	

	R4-2113911
	Parameter configuration for SA TRP
	OPPO
	Noted
	

	R4-2113912
	Power split and DPS
	OPPO
	Noted
	

	R4-2113975
	TP to TR38.834 on general aspects
	vivo
	Return to
	

	R4-2113976
	Discussion on SA test method
	vivo
	Noted
	

	R4-2113977
	Views on general aspects of TRP TRS WI
	vivo
	Noted
	

	R4-2113978
	Discussion on EN-DC test method
	vivo
	Noted
	

	R4-2113979
	LS to RAN5 on FR1 TRP TRS WI progress (RAN4#100e)
	vivo
	Revised 
	

	R4-2113980
	Updated workplan of TRP TRS WI
	vivo
	Approved
	

	R4-2113983
	TP for TR 38.834 v0.1.0
	OPPO
	Return to
	

	R4-2113985
	TR 38.834 v0.1.0
	OPPO, vivo
	Return to
	

	R4-2114026
	On FR1 SA TRP-TRS test
	Huawei Tech.(UK) Co.. Ltd
	Noted
	

	R4-2114530
	on FR1 EN-DC TRP-TRS test methodology
	Huawei, HiSilicon
	Noted
	

	R4-2114591
	Reply LS on Head and Hand Phantoms for 5G FR1 OTA Testing
	CTIA Certification
	Noted
	

	
	
	
	
	



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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- Specify the NR FR1 SISO SA TRP and TRS requirements and tolerance:
- Bandn41, 028, 078, and n79 for PC3 and

are the first priority




