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Introduction
Briefly introduce background, the scope of this email discussion and provide some guidelines for email discussion if necessary.
The release of transparent TxD was discussed for several meetings and latest progress in RAN4#94bis was documented in R4-2008935. Since it is already very late for Rel-15, it has been decided to discuss the requirements of TxD in Rel-16 and postpone the discussion of applicability in Rel-15 in later stage. A discussion was documented in R4-2008946 in RAN4#95e and a WF R4-2008465 was approved for TxD requirements. In RAN4#96e, a dedicated agenda for the discussion of transparent TxD requirements in AI 7.19.2.1. And this email discussion is for this AI the main contents were based on this WF.
In addition, the original agenda for power class related issue and Rel-15 applicability etc was removed from the current RAN4#96e agenda because of the slow progress in past RAN4 & RAN meetings and prioritization of Rel-16 remaining issues in this meeting.  However, still some NSA power class and GCF LS related paper was raised in this meeting.  Though strictly not belong to any agenda, they were still listed in this Email as Topic 2, to have another try if a response to GCF is possible.  If consensus is difficult, it is proposed to de-prioritize this topic in this meeting.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA
As moderator, we would like to suggest the following candidate target of 1st and 2nd round email discussion: 
· 1st round: Continue discussing the requirements for Transparent TxD : 
· Further discuss and solve the remaining issues based on last meeting’s WF
· Discuss the TxD signalling and what is the preferred options
· Discuss the CDD related requirements considerations
· Discuss the NSA power class and GCF LS
· 2nd round: Based on results from 1st round, proceed as much as possible. 
· 
Topic #1: Transparent TxD
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009756
	Intel Corporation
	On transparent transmit diversity 
In this contribution, we provide preliminary simulation results of transparent TxD and try to get some insights of impact of TAE and CDD on performance compared with single Tx antenna. Based on our simulations, transparent TxD does not always outperform single Tx antenna transmission. This contribution serves as an initiative to study the requirements on transparent TxD. We have following observations and proposals:
Observation 1: TAE has similar performance impact as CDD. Transparent TxD is sensitive to combined delay from TAE+CDD. Excessive TAE+CDD degrades performance  of transparent TxD.
Observation 2: Performance of transparent TxD breaks even with 1Tx benchmark with less TAE+CDD when antenna correlation goes high.
Proposal 1: RAN4 should specify the minimum allocation bandwidth of contiguous PRB for transparent TxD. 5MHz minimum allocation bandwidth of contiguous PRB can be considered as a starting point.
Proposal 2: RAN4 should specify the upper bound of sum of TAE + CDD () for transparent TxD.
Proposal 3: RAN4 should specify the lower bound of sum of TAE + CDD () for transparent TxD.
Proposal 4: The minimum number of receive antenna should be determined before performance evaluation.

	R4-2009941
	Apple Inc.
	On transparent TxD
This paper contributes to the Tx diversity and signalling discussion and makes the following observations and proposals:
Observation 1: Even after extensive discussions several important issues have still to be solved. Most relevant are the finalization of requirements and agreeing on a technical solution for TxD.
Observation 2: Currently three options are available to solve the challenges with TxD (modifiedMPRbehavior bits, entire new signalling, new power class). While modifiedMPRbehavior bits seem to be the easiest option it does not cover all aspects. The other two are interesting candidates and a new power class could lead to a release independent solution.
Proposal 1: Further discuss the three options and potential new solutions. 
Proposal 2: Relaxations for TxD should be defined by measurements. Corresponding test requirements should be adjusted so that TxD is properly handled with all the given impairments. Those additional relaxations should not change already agreed PC2 MPR but should be gated behind a certain signalling. 
Proposal 3: To comply with regulatory emission requirements all requirements need to be redefined from antenna port to UE level. For simplicity it might be sufficient to define requirements for two port transmission.
Proposal 4: The new test procedure should only be required for UEs using TxD, for example identified by using an OEM declaration.
Proposal 5: UE should not be allowed to autonomously use PC3 if it signals PC2 capability.

	R4-2010017
	Xiaomi
	Discussion on Tx diversity open issues
Proposal 1: For the wording on how to write requirements for maximum output power and unwanted emissions, option 1 is slightly preferable.
Proposal 2:  Don’t preclude other implementation like the tree PA case, but using two PA case and equal power as a baseline to derive the requirements for Tx diversity.

	R4-2010094
	Samsung
	Discussion on the Support of Transparent Tx Diversity in Rel-16
In this paper, we provided our views on the outstanding aspects which should be considered in the work to enable transparent TxD in Rel-16 requirement and corresponding test methods, with following observations and proposals:
Observation 1: The following agreement achieved in RAN4#92bis is not only “RAN4 agreement”, but also “final resolution” after a long and over-due RAN4 Rel-15 discussion: 
· Transparent TxD UE behavior is not specified in Rel-15 RAN4 core requirements [R4-1913067].    
Proposal 1: For transparent Tx diversity for FR1 in Rel-15, RAN4 need to follow existing agreement and final resolution from RAN4#92bis, and there is no necessity to further discuss Rel-15 transparent Tx diversity. 
Observation 2: Given the test method and requirement is not clear for transparent Tx diversity in Rel-16, it is impossible for RAN4 to introduce transparent Tx diversity to Rel-15 in release independent manner. 
Observation 3: The performance of CDD scheme at least depends on factors including: the choice of delay difference ∆m (correspondingly obtainable TX diversity), the impact of practical channel estimation at gNB, the channel correlation and the delay profile over two TX antennas. 
Proposal 2: “Option 1: requirements apply to a sum of both connectors” is adopted as the testing method for “summing the power and emissions”.  
Proposal 3: Per instructed, UE should keep its Tx diversity status unchanged during the conformance tests, in terms of
· (1) 2TX diversity mode or 1TX mode; 
· (2) If 2TX diversity mode is applicable, equal power splitting can be locked
· (3) If 1TX mode is applicable, one default Tx connector can be claimed by UE vendors. 


	R4-2010303
	NTT DOCOMO INC.
	Clarification on 2Tx requirements specified at sum of emissions from antenna connecters
Observation 1:  It was approved in [1] that 2Tx emission requirements shall apply to UE level, i.e., emission requirements shall be specified at sum of emissions from all antenna connecters.
Observation 2: Contributions were submitted from several companies in RAN4#-95-e, but what Tx requirements should be specified at sum of emissions from all antenna connecters were different among different contributions.
In this contribution, we provide a brief proposal to make common understanding and promote the discussion. 
Proposal: The following Tx requirements for 2Tx transmission should be specified at sum of emissions from all antenna connecters from Rel-15.
· 6.2.1 Maximum output power; 
· 6.2.2 MPR & 6.2.3 AMPR; 
· 6.2.4 Configured transmitted power; 
· 6.3.1 Minimum output power; 
· 6.3.2 Transmit OFF power; 
· 6.3.4 Power control; 
· 6.5.1 Occupied bandwidth; 
· 6.5.2 Out of band emission; 
· 6.5.3 Spurious emission;
· 6.5.4 Transmit intermodulation


	R4-2010768
	OPPO
	Discussion on Rel-16 TxD
2.1 Summing the power and emissions
Observation 1:   Way of measuring requirement in RAN4 shall be crystal clear, since the requirement definition and final verdict are tightly connected to measurement.
Observation 2:   It is low efficiency and big burden for RAN4 and RAN5 to align how the requirements will be measured if RAN4 ignore the measurement when defining requirements and leave the ambiguity to RAN5.
Proposal 1:        Keep the current wording “Option 2: measured as sum of each antenna connector” and make it clear how the requirements will be measured.
2.2 Unwanted emissions for Transparent TxD
Observation 3:   Regulation emission requirements are per UE based rather than per antenna.
Observation 4:   “Measured as the sum of the emissions from all antenna connectors” is more close to the reality considering the difference in RFFE ILs and PA output power between two branches.
Proposal 2:        Unwanted emissions for Transparent TxD are defined as “measured as the sum of the emissions from all antenna connectors”.
2.3 EVM for Transparent TxD
Proposal 3:        EVM changes for Transparent TxD is defined in section 6.4D.
2.4 Default Tx connector and UE behavior under conformance testing
Observation 5:   UE is not expected to change transmit antennas during conduct tests, and declaration based antenna selection method is possible.
Proposal 4:        For default Tx connector, it is proposed to choose “Option 1b: TE needs to detect all declared TX antenna connectors for ACK and NACK and any other expected response from UE”.
Proposal 5:        For conformance testing, it is proposed to choose “Option 1a: UE will keep the tx diversity status unchanged in conformance testing”.
2.5 Power splitting
Observation 6:   Even power is equally split between logical antenna ports, the ILs are most likely different considering the different antenna locations which leads to the conduct power different.
Observation 7:   It is not clear which requirements are impacted by power splitting assumptions and how the requirements will be impacted.
Proposal 6:        For power splitting, it is proposed to clarify which requirements are impacted by power splitting assumptions and how the requirements will be impacted.
Proposal 7:        For power splitting, before impacted requirements are clarified, it is proposed to keep full flexibility for UE to implement, i.e. “Option 2: Allow any power split between connectors”. 
2.6 MPR/AMPR for TxD
Observation 8:   The previously proposed definition of MPR for 2Tx (TxD/UL MIMO) is trying to apply the MPR to each antenna connector, and each branch Tx power is (power class – MPR)
Observation 9:   If MPR is applied to each branch then UE Tx power and emissions for TxD UE is 3dB higher than 1Tx UE.
Observation 10:   To meet same regulation requirements, if MPR is applied to each branch then TxD UE is tightened by 3dB comparing to 1Tx UE which is unfair for TxD UE.
Observation 11:   If MPR is applied to total power then TxD UE has same Tx power and emissions as 1Tx UE.
Proposal 8:        MPR defined for TxD is applied to the total output power rather than at each antenna connector.

	R4-2010803
	Rohde & Schwarz
	Discussion on open issues for Tx diversity requirements
In this contribution we discussed the open issues for Tx diversity and on the number of Tx antenna connectors and make the following proposals. 
Issue 3-3-1: Summing the power and emissions
· Option 1: Use “requirements apply to a sum of both connectors”. 
· Option 2: Use “measured as sum of each antenna connector”.
Proposal 1: RAN4 agrees on Option 1.
Issue 3-3-2: Unwanted emissions for Transparent TxD: how to write emission requirements
· Option 1: Define “requirements apply to a sum of both connectors”. Issue 3-3-1 option 1
· Option 2: Define “measured as the sum of the emissions from all antenna connectors”. Same as issue 3-3-1 Option 2
· Option 3: Measured per antenna connector against a 3 dB tighter emissions requirement per connector (for two antenna connectors).
Proposal 2: RAN4 agrees on the principle of measurements per antenna connector (Option 1 or 3). RAN5 can decide the details.
Proposal 3: RAN4 clarifies which antenna connectors need to be measured for the emission requirements.
Issue 3-3-4: EVM for Transparent TxD
· Agree EVM defined as 

Proposal 4: RAN4 agrees on the EVM formula as proposed in the WF and captures it in the specification.
Issue 3-3-5: Declaration for default TX connector
· Option 1a: TE needs to detect all antenna connectors for ACK and NACK and any other expected response from UE
· Option 1b: TE needs to detect all declared TX antenna connectors for ACK and NACK and any other expected response from UE
· Option 2: UE declares which connector is primary TX connector from which ACK and NACK and any other expected response from UE is transmitted in all cases
Proposal 5: RAN4 agrees on Option 2.
Issue 3-3-6: UE behavior under conformance testing
· Option 1a: UE will keep the tx diversity status unchanged in conformance testing.
· Option 1b: Test mode signalling is implemented to instruct UE to keep TX div status unchanged
· Option 2: TE will detect and sum for every power step and change in condition from all connector (according to the issue 3-3-5 outcome) 
Proposal 6: RAN4 agrees on Option 1a or 1b.


	R4-2010806
	Huawei, HiSilicon
	On Tx diversity requirements
Proposal 1: It is proposed to focus on the transparent TxD requirements for Rel-16 firstly and considering the release independent manner for supporting transparent TxD in Rel-15.
Proposal 2: It is proposed to focus on the affected requirements and corresponding spec changes list in the table below:
	Clause
	Requirement
	Proposed clarifications or changes

	6.2.1
	UE maximum output power
	Unless otherwise stated, the UE output power is measured as the sum of the output power at each UE antenna connector.

	6.2.2
	MPR
	· For TxD or UL MIMO, MPR for the power class as indicated by the ue-PowerClass field in capability signaling shall apply to the summed output power from both UE antenna connectors. 
· New PC2 MPR shall be added for TxD/UL MIMO due to changes of unwanted emissions. 

	6.2.3
	A-MPR
	· For TxD or UL MIMO, A-MPR shall apply to the summed output power from both UE antenna connectors. 
· It is FFS whether A-MPR shall be revised for TxD or UL MIMO.

	6.2.4
	Configured transmitted power
	Pcmax,c tolerance for 2Tx

	6.3.1
	Minimum output power
	The minimum output power is defined as the sum of the mean power at each transmit connector in one sub-frame (1 ms).

	6.3.2
	Transmit OFF power
	The transmit OFF power is defined as the mean power at each transmit antenna connector in a duration of at least one sub-frame (1 ms) excluding any transient periods.

	6.3.3
6.3.3.1
	Transmit ON/OFF time mask
	Unless otherwise stated, the transmit power time mask requirements apply at each transmit antenna connector.

	6.3.4
6.3.4.1
	Power control
	Unless otherwise stated, the power control tolerance applies to the sum of output power at each transmit antenna connector.

	6.4
	Transmit signal quality
	Unless otherwise stated, the transmit signal quality requirements are specified at each transmit antenna connector.

	6.4.2.1
	EVM
	For TxD or UL MIMO, EVM is measured at each antenna connector to get EVM1 and EVM2, and the total EVM is calculated by root sum squared values of EVM1 and EVM2 but considering weighting factor of linear power at each transmit antenna connector.

	6.5.1
	Occupied bandwidth
	The requirements for occupied bandwidth apply to the transmitted spectrum and measured as the sum of the power from all UE transmit antenna connectors. 

	6.5.2
	Out of band emission
	Unless otherwise stated, the requirements for out of band emissions resulting from the modulation process and non-linearity in the transmitters apply to the sum of the emissions from all UE transmit antenna connectors.

	6.5.2.4
	ACLR
	Adjacent Channel Leakage power Ratio (ACLR) is the ratio of sum of the filtered mean power centred on the assigned channel frequency at each antenna connector to sum of the filtered mean power centred on an adjacent channel frequency at each antenna connector.

	6.5.3
	Spurious emissions
	Spurious emissions apply to the sum of the emissions from all UE transmit antenna connectors.

	6.5.4
	Transmit intermodulation
	Transmit intermodulation is defined as the sum of output power from all UE transmit antenna connectors.



Proposal 3: It is proposed to make decision on the test related issues list in the table below:
	Items
	Proposed measurement procedure or UE behavior

	UE maximum output power
	Perform the MOP measurement at each antenna connector and sum the measurement result in a scalar way.

	Unwanted emissions
	Perform the emission measurement at each antenna connector and sum the measurement result in a scalar way.

	Declaration for default Tx connector
	TE needs to detect all declared Tx antenna connectors for ACK and NACK and any other expected response from UE.

	UE behavior under conformance testing
	No need to keep TxD status unchanged all the time during the test and test mode is not necessary.

	Power splitting behavior
	Split the power equally between connectors during the test but no need to limit the UE behavior like that in real application.




	R4-2010807
	Huawei, HiSilicon, OPPO
	draft CR for TS 38.101-1 Tx diversity requirements
Some clarifications are added for the requirements of 
· UE maximum output power
· MPR
· A-MPR
· Configured transmitted power
· Minimum output power
· Transmit OFF power
· Transmit ON/OFF time mask
· Power Control
· Transmit signal quality
· EVM
· Occupied bandwidth
· Out of band emission
· ACLR
· Spurious emissions
· Transmit intermodulation
1. the UE output power is measured as the sum of the output power at each UE antenna connector
2. The unwanted emissions are specified at per UE level
3. Add new PC2 requirement for UE supporting 2 Tx according to the revised unwanted emissions specified per UE rather than per antenna connector
4. update EVM and ACLR requirement based on WF (R4-2008465)


	R4-2011459
	T-Mobile USA Inc.
	TxD for 29dBm PC1.5
Proposal: That PC1.5 TxD operating mode specifications be added to Section 6.2 of TS 38.101-1, along with appropriate language on the specification applying to the sum of powers from the antenna connectors.


	R4-2011519
	Lenovo, Motorola Mobility
	Further Considerations on the EVM Definition for Antenna Ports Including Transparent Transmit Diversity
Proposal:	If the transmitter noise  at the two antenna connectors is observed to be independent so that the observed covariance matrix  is diagonal, then the port EVM is given as 

where and  are the EVM values for the first and second antenna connectors.  If the transmitter noise is correlated so that  is not diagonal, then the EVM for the port or layer can be computed either as

or equivalently as 

where , , and  are defined above.


	
	
	

	
	
	



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: Transparent TxD Main Issues
Sub-topic description: 
Open issues and candidate options before e-meeting:

Issue 1-1-1: Summing the power and emissions
· Background: Motivation is to define requirements so that power is measured correctly for all implementations
· Proposals: 
· Option 1: Use “requirements apply to a sum of both connectors”. 
· Option 2: Use “measured as sum of each antenna connector”.
· Recommended WF
· TBA


Issue 1-1-2: Unwanted emissions for Transparent TxD: how to write emission requirements
· Background: Motivation is to ensure correct requirement setting for unwanted emissions. 
· Proposals: 
· Option 1: Define “requirements apply to a sum of both connectors”. Issue 3-3-1 option 1
· Option 2: Define “measured as the sum of the emissions from all antenna connectors”. Same as issue 3-3-1 Option 2
· Option 3: Measured per antenna connector against a 3 dB tighter emissions requirement per connector (for two antenna connectors).
· Recommended WF
· TBA


Issue 1-1-3: EVM for Transparent TxD - Location in TS
· Background: In agreed WF R4-2008465, EVM is agreed to be defined as:

Needed changes into the TS are TBD
· Annex F
· 6.4D
· Proposals: 
· Option 1: Annex F
· Option 2: 6.4D
· Option 3: 6.4
· 
· Recommended WF
· TBA.


Issue 1-1-4: EVM for Transparent TxD – How to consider the proposal in R4-2011519
· Background: Further discussion for EVM has been provided in [R4-2011519] as following:
Proposal: If the transmitter noise  at the two antenna connectors is observed to be independent so that the observed covariance matrix  is diagonal, then the port EVM is given as 

where and  are the EVM values for the first and second antenna connectors.  If the transmitter noise is correlated so that  is not diagonal, then the EVM for the port or layer can be computed either as

or equivalently as 

where , , and  are defined above.

· Proposals: 
· Option 1: TBD

· Recommended WF
· TBA.


Issue 1-1-5: Declaration for default TX connector
· Background: Motivation is to clarify what is UE behavior and TE assumptions in RX and BB tests
· Proposals: 
· Option 1a: TE needs to detect all antenna connectors for ACK and NACK and any other expected response from UE
· Option 1b: TE needs to detect all declared TX antenna connectors for ACK and NACK and any other expected response from UE
· Option 2: UE declares which connector is primary TX connector from which ACK and NACK and any other expected response from UE is transmitted in all cases
· Option 2a: Per instructed as test mode, UE should keep its default connector (based on UE declaration) unchanged from which ACK and NACK and any other expected response from UE is transmitted in all test cases
· Recommended WF
· TBA


Issue 1-1-6: UE behaviour under conformance testing
· Background: Motivation is to guide how to test requirements that require power changes such as relative power control 
· Proposals: 
· Option 1a: UE will keep the tx diversity status unchanged in conformance testing.
· Option 1b: Test mode signalling is implemented to instruct UE to keep TX div status unchanged
· Option 2: TE will detect and sum for every power step and change in condition from all connector (according to the issue 3-3-5 outcome) 
· Recommended WF
· TBA.


Issue 1-1-7: Power splitting behaviour
· Background: Motivation is to guide how to test requirements that require power changes such as relative power control 
· Proposals: 
· Option 1: Only allow equal power split between connectors
· Excludes 17+17+20 dBm implementations
· Excludes power control optimizations
· Option 1a: Per instructed as test mode, UE should keep equal power split between connectors in all cases. 
· Option 2: Allow any power split between connectors
· Recommended WF
· TBA.


Issue 1-1-8: Whether MPR defined for TxD is applied to the total output power rather than at each antenna connector.
· Proposals: 
· Option 1: Yes
· Option 2: 
· Recommended WF
· TBA.


Sub-topic 1-2: Signaling and others
Sub-topic description: 
Open issues and candidate options before e-meeting:
Issue 1-2-1: Whether there is a need to for TxD signalling and what is the preferred options:
· Background: 
· Proposals
· Option 1: Use ModifiedMPRbehavior bits to signal additional relaxations.
· Option 2: Introducing a new (capability) signalling for TxD
· Option 3: Introducing a new power class (e.g. PC2.5) for TxD
· Option 4: No need for TxD signalling
· Option 5: Other means…
· Recommended WF
· TBA


Issue 1-2-2:  Whether the new test procedure should only be required for UEs using TxD.
· Proposals
· Option 1: Yes
· Option 2: No.
· Recommended WF
· TBA


Issue 1-2-3:  Whether CDD related requirements, e.g. TAE+CDD, is need to be specified as proposed in R4-2009756.
· Proposals
· Option 1: Yes
· Option 2: No.
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Intel
	Sub-topic 1-1
Issue 1-1-1: Summing the power and emissions
The wording on these two options are not so clear. But my understanding that Option 1: Use “requirements apply to a sum of both connectors” can be interpreted as ‘requirements apply to a sum of measurements from each connector’, If this is the correct understanding, then 
Option 1
Issue 1-1-2: Unwanted emissions for Transparent TxD: how to write emission requirements
Option 1 (same understanding on Issue 1-1-1)
Issue 1-1-3: EVM for Transparent TxD - Location in TS
Option 1
Issue 1-1-5: Declaration for default TX connector
Option 1b: TE needs to detect all declared TX antenna connectors for ACK and NACK and any other expected response from UE
Issue 1-1-6: UE behaviour under conformance testing
Option 1a: UE will keep the tx diversity status unchanged in conformance testing.
Issue 1-1-7: Power splitting behaviour
Option 1: Only allow equal power split between connectors since UE supporting TxD mostly likely is built upon UL-MIMO where the equal power between antennas is assumed.

Issue 1-1-8: Whether MPR defined for TxD is applied to the total output power rather than at each antenna connector.
Option 1: Yes
Issue 1-2-1: Whether there is a need to for TxD signalling and what is the preferred options:
Option 4: No need for TxD signalling. Option 1 is default method if MPR for TxD is determined to be different with MPR for general case.
Issue 1-2-2:  Whether the new test procedure should only be required for UEs using TxD.
Option 1: Yes
Issue 1-2-3:  Whether CDD related requirements, e.g. TAE+CDD, is need to be specified as proposed in R4-2009756.
Option 1: Yes (the purpose is to prevent the performance degradation comparing with 1Tx)


	OPPO
	Issue 1-1-1: Summing the power and emissions
[OPPO] In our understanding both options are ambiguous, the more precise wording might be “measure the power and emissions per connector and then sum them up afterwards” (from R4-2010803)
Issue 1-1-2: Unwanted emissions for Transparent TxD: how to write emission requirements
[OPPO] Prefer Option 2, but the wording should be clarified as “measure the emissions per connector and then sum them up afterwards”
Issue 1-1-3: EVM for Transparent TxD - Location in TS
[OPPO] EVM calculation is simple which can be written under the requirements to make it clearer, therefore, prefer Option 2(6.4D), if the TxD requirements are written in this section.
Issue 1-1-4: EVM for Transparent TxD – How to consider the proposal in R4-2011519
Issue 1-1-5: Declaration for default TX connector
[OPPO] Option 1b (TE needs to detect all declared TX antenna connectors for ACK and NACK and any other expected response from UE). In our understanding, the declared Tx antenna connector will be unchanged, and ACK/NACK will be sent in these antenna connectors, but not clear the impacts once only the primary connector is detected by TE. Therefore, it would be safer to ask TE to detect all the declared antenna connectors (no more than 2 connectors).
Issue 1-1-6: UE behaviour under conformance testing
[OPPO] Option 1a, in our understanding, the TxD status will not be changed in conformance testing.
Issue 1-1-7: Power splitting behaviour
[OPPO] It should be clarified that for UE implementation, it is not required to be equally power split, but for defining requirements, equal power splitting can be assumed to make it easy. However, since in real practice the power from each antenna could be different, then in the testing the situation of requiring UE to meet certain requirements in each antenna should be avoid.
Issue 1-1-8: Whether MPR defined for TxD is applied to the total output power rather than at each antenna connector.
[OPPO] Option 1, yes.
Issue 1-2-1: Whether there is a need to for TxD signalling and what is the preferred options:
[OPPO] It is not clear the intention of TxD signalling, if it is for different MPR then Option 1 is ok.
Issue 1-2-2:  Whether the new test procedure should only be required for UEs using TxD.
[OPPO] For clarification, what is “the new test procedure”? It seems this question is coming from paper R4-2009941, however, there is no definition of the new test procedure, which is RAN5 scope issue. Without clear definition, hard to discuss.
Issue 1-2-3:  Whether CDD related requirements, e.g. TAE+CDD, is need to be specified as proposed in R4-2009756.
[OPPO] Option 2, No. We don’t see the point of defining requirements for specific TxD mechanism in RAN4.

	Xiaomi
	Issue 1-1-1: Summing the power and emissions
We prefer Option 1
Issue 1-1-2: Unwanted emissions for Transparent TxD: how to write emission requirements
Base on the same reason as issue 1-1-1, We prefer Option 1
Issue 1-1-3: EVM for Transparent TxD - Location in TS
Either option 1 or option 2 is ok as long as it is clearly specified
Issue 1-1-5: Declaration for default TX connector
Prefer option 1b
Issue 1-1-7: Power splitting behaviour
For the requirements, we could use two PA case and equal split as a baseline to make them simple. But it is no need to preclude other implementation.
Issue 1-1-8: Whether MPR defined for TxD is applied to the total output power rather than at each antenna connector.
Option 1, yes

	Skyworks
	1-1-1: in our understanding option 1 is how requirement should apply. Option 2 is the best way to measure pass/fail of the requirement
1-1-2: should adopt the same as 1-1-1 
1-1-3/4: it is unclear how to reconcile the power and correlation aspects for EVM. It may be useful to do a sensitivity analysis. For power dependence, we may need to bound the P1 vs P2 imbalance anyhow since the power tolerance and power step accuracy needs to be valid for the sum of power.
 1-1-7: since this is a complex enough subject and potential impact on EVM and power tests we believe that we should restraint release 16 to two antennas and equal power splitting with a tolerance. The tolerance may need to be valid across power steps
1-1-8: MPR should apply to PCmax thus total power.
1-2-1: signaling should be needed but can reuse the 1Tx/2Tx signal and avoid defining different power class. It should be per band and should be valid in other intra band modes like UL CA.
1-2-2: option 1 is obvious since only one port is available.
1-2-3: since this is transparent only a maximum can be specified, and most probably be SCS dependent (CP length). One other aspect is that performance is heavily dependent on antenna correlation so should some assumption be agreed and used to derive MPR? (With 10dB antenna isolation we have seen pulling issues in our measurements is the same signal is used with a delay or a phase diference)

	ZTE
	Issue 1-1-1: Summing the power and emissions
As everyone knows, the critical issue here is to avoid cancellation of signals from two antennas. If some mechanism is introduced in specs to guarantee, e.g., CDD, then option 1 and option 2 won’t make big difference, but Option 1 looks neater for specs.
Issue 1-1-2: Unwanted emissions for Transparent TxD: how to write emission requirements
As in Issue 1-1-2, Option 1 looks neater for specs.
Issue 1-1-3: EVM for Transparent TxD - Location in TS
Option 1, captured in Annex F. The agreed equation is a non-primitive core requirement calculation and also relates to test procedures, so Annex is a suitable place.
Issue 1-1-4: EVM for transparent TxD – How to consider the proposal in R4-2011519
We think that no matter the noise at the two antennas is independent or with non-diagonal covariance matrix, the port EVM should have an aligned unified form. The case where the noise is independent is just a special case under the unified equation. 
Issue 1-1-5: Declaration for default TX connector
Option 1b during testing. However, the “declaration” of Tx antenna connectors is not reported to network in real network.
Issue 1-1-6: UE behaviour under conformance testing
Option 1a.
Issue 1-1-7: Power splitting behaviour
Option 1, or a very limited number of splitting. Option 2 might require more requirement for regulating UE behaviors.

Issue 1-1-8: Whether MPR defined for TxD is applied to the total output power rather than at each antenna connector.
Applying MPR to the total output power is equivalent to applying at each antenna connector.
Issue 1-2-1: Whether there is a need to for TxD signalling and what is the preferred options:
Option 4. If our intention is to introduce a “transparent” TxD, then there is no need to introduce any signalling for this purpose and it is up to UE’s choice as long as it meets all the corresponding requirements.
Issue 1-2-2:  Whether the new test procedure should only be required for UEs using TxD.
Option 1 Yes.
Issue 1-2-3:  Whether CDD related requirements, e.g. TAE+CDD, is need to be specified as proposed in R4-2009756.
Option 1 Yes. CDD is a simple solution to avoid cancellation effect.


	Motorola
	Issue 1-1-4: EVM for Transparent TxD – How to consider the proposal in R4-2011519
The EVM for an unbiased MMSE receiver is completely derived in R4-2011519 with the assumption of two receive antennas at the gNB.  Note that the MMSE receiver assumption has been proposed for evaluating the UL MIMO EVM, so it seems appropriate to use it here also. An example of the calculation is shown in the Appendix of R4-1021519.  
If the noise at the antenna connectors is uncorrelated, then the EVM is given simply by

If the noise is not uncorrelated, then the EVM is given by


There does not seem to be any analysis or derivation for the EVM definition in the way forward agreed in the last meeting. Furthermore, if the power difference were relevant, then it would be necessary to consider the antenna gains following the antenna connectors, which are both different from each other and dependent on the orientation of the UE relative to the gNB (and unknown to the test equipment).

	Huawei, HiSilicon
	Issue 1-1-1: Summing the power and emissions
Same feeling as Intel and OPPO that the wording of these two options are not clear.  Our understanding is to measure the output power and emissions at each antenna connector, then sum them up, which seems to be option 1. 
Issue 1-1-2: Unwanted emissions for Transparent TxD: how to write emission requirements
Option 2, perform the emission measurement at each antenna connector and sum the measurement results in a scalar way.
Issue 1-1-3: EVM for Transparent TxD - Location in TS
Option 3, Preference is to consider it in general part not under the clause for UL MIMO.
Issue 1-1-4: EVM for Transparent TxD – How to consider the proposal in R4-2011519
Unlike UL MIMO, there is no need to consider MMSE or ZF receiver for TxD, and the impact of leakage from the other Tx can be estimated and treated via channel estimation. 
Issue 1-1-5: Declaration for default TX connector
Option 1b (TE needs to detect all declared TX antenna connectors for ACK and NACK and any other expected response from UE). 
Issue 1-1-6: UE behaviour under conformance testing
Option 2. For some test, the Tx output power is quite low, in such case, there is no need to transmit via 2Tx even the UE supporting transparent TxD. It’s no reasonable for UE to implement a TxD test mode, which is not aligned with the real application from implementation point of view. 
Issue 1-1-7: Power splitting behaviour
For simplicity we can consider power equally split between antenna connectors during the test if 2Tx is enabled, but it doesn't mean the power has to be split equally in real application scenario.
Issue 1-1-8: Whether MPR defined for TxD is applied to the total output power rather than at each antenna connector.
Option 1, yes.
Issue 1-2-1: Whether there is a need to for TxD signalling and what is the preferred options:
No need to introduce new signalling to enable TxD. Modified MPR can be considered.
Issue 1-2-2:  Whether the new test procedure should only be required for UEs using TxD.
Some requirements for single antenna port transmission should be updated to consider the possible 2Tx implementation which in turn may affect the measurement procedure, but that should be left to RAN5 for considering the test procedure.
Issue 1-2-3:  Whether CDD related requirements, e.g. TAE+CDD, is need to be specified as proposed in R4-2009756.
Option 2, No. The delay for transparent TxD is up to UE implementation.

	Qualcomm
	Issue 1-1-1: Prefer option 1.
Issue 1-1-2: Prefer option 1. 
Issue 1-1-3: Prefer option 1 to make it general when ever signal is expected to be coming out of two connectors. 
Issue 1-1-4: No view. 
Issue 1-1-5: All options are applicable for UE implementation but Option 2 would mean least complexity to TE so we prefer option 2. 
Issue 1-1-6: Option 2 is preference but can work with option 1a. 
Issue 1-1-7: Prefer option 2. It enables optimizations. 
Issue 1-1-8: Does it matter? Say 23+23 dB = 26 dBm. 2 dB MPR means 24 dBm total when applied to the total. When applied to each antenna, (23-2 = 21 dBm each) 21 + 21 dBm = 24 dBm. 
Issue 1-2-1: Option 2 is our preference. There needs to be a way to distinguish txd and single tx implementations from TE and network and req’s point of view. 
Issue 1-2-2: Yes, applying new test procedure to all UE’s would make existing test setups invalid. Test procedure is Ran5 issue and no need to agree it in ran4. Ran4 should enable separate test procedure by distinguishin txd reqs in ran4 specs or by capability.  
Issue 1-2-3: Delay should be understood. If Ran4 needs to specify it depends if TE can fail UE in the test because of intentional cyclic delay. Error (linear delay?) may not need to be tested if tester can compensate and testing is done per connector. This is why we think the wording for each requirement say the requirement applies to the sum so Ran5 can figure out the test method. Or ran4 can figure out the test method but atleast requirement applicability is clear. 

	Rohde & Schwarz
	Issue 1-1-1 & Issue 1-1-2: 
There seems to be some confusion among companies what the different wording options mean. In our understanding, both cases should be treated the same way. The power is measured per each antenna connector and then summed up. For Issue 1-1-2, the summing up could be omitted according to Option 3.

Issue 1-1-3:
No strong preference where to capture it in the spec. For consistency it may be best to place it into the EVM Annex.

Issue 1-1-4:
In our understanding, the noise should be uncorrelated, so under this assumption we would be ok to replace the currently agreed formula 


with the proposed formula from Motorola



	Motorola
	Issue 1-1-4: EVM for Transparent TxD – How to consider the proposal in R4-2011519

For Huawei, 

The MMSE receiver here has nothing to do with removing signal leakage – any leaking signal will be seen as signal and not interference.  I don’t see how an interfering signal could be identified and cancelled since there are not any per-antenna reference symbols which would allow the test equipment to distinguish signal which is leaked from the other antenna to signal which is desired – thus there is really no concept of signal leakage here.  The purpose of the MMSE receiver here is simply to optimally combine two signals with correlated noise and different signal-to-noise ratios as UE receivers typically do.

For Ericsson: (from the other comments branch repasted below in yellow)

Issue 1-1-4:
Our compliments for a comprehensive proposal. However, it is still not clear how a gNB/SS can use a linear receiver for cancelling non-linear crosstalk. The matrix H should presumably include both linear and non-linear crosstalk (some models of non-linear MIMO modify the channel matrix with added correlated noise).
Measurement of the EVM per port appears a safer alternative, the proposed EVM measurement is presumably just a weighted sum of EVM measurements per connector according to the wanted power per connector/branch. How is EVM measured for UEs using transparent CDD on a branch? Across few PRB (measurement per branch)?
But the proposal is R4-2011519 is clear as well as the assumptions made.
First, thanks for the compliment.  As to the technical comments

There is no need to cancel any crosstalk since this is a single layer transmission – the leaked signal is seen as signal at the other connector. There are no per-antenna reference symbols which would even allow the test equipment to distinguish signal which is leaked from the other antenna to signal which is desired. The test equipment certainly does not know the intended phase of the transmitted signal and thus cannot distinguish desired signal from undesired signal on that basis either. 

For single layer transmission, the purpose of the MMSE receiver is not to suppress interference – it is simply to optimally combine the signals at the two receive antennas – which have correlated noise and different signal-to-noise ratios -- as would be done by a typical UE.  As shown in our paper, the resulting signal-to-noise ratio definition is completely independent of the channel between the UE and the gNB (as it must be for a meaningful EVM definition), so long as the channel H is invertible.

In our contribution, we do measure the EVM per antenna – it is how these EVM measurements are combined that is different – so we are not at all sure how the current method is safer. Yes, it seems that in the current approach the EVM’s are weighted by power, and this might be appropriate if the signals were summed prior to transmission from a single antenna, but they are not.  Furthermore, this definition also seems to assume that the desired signal adds in power whereas the UE will optimally combine these signals.  If CDD is used, the phase rotation is handled in the per-antenna EVM calculation.

Apologies for the long response.


	Samsung
	Issue 1-1-1: Summing the power and emissions
Based on company’s reply, clearly, the clarification on option 1 and 2 is needed. Based on our understanding, Option 1 is scalar summation of two measured power value, while option 2 is to perform the test on a combiner of two antenna connectors. If that is correct understanding, as indicated in our contribution, Option 1 is preferred. 

Issue 1-1-2: Unwanted emissions for Transparent TxD: how to write emission requirements

Option 1 as Issue 1-1-1

Issue 1-1-3: EVM for Transparent TxD - Location in TS

Option 3, we would like to derive the common understanding that transparent TxD related requirement should be introduced in section 6.x without postfix, since the transparent TxD is used to satisfy “general requirement”, rather than UL MIMO requirement. 

Issue 1-1-4: EVM for Transparent TxD – How to consider the proposal in R4-2011519

Discuss firstly whether or not EVM for transparent TxD should be based on after-linear-filter way.

Issue 1-1-5: Declaration for default TX connector
Based on newly added Option 2a, “Per instructed as test mode, UE should keep its default connector (based on UE declaration) unchanged from which ACK and NACK and any other expected response from UE is transmitted in all test cases”, which give full flexibility to practical UE in field, but simply the test setup by using test mode signalling.

Issue 1-1-6: UE behaviour under conformance testing
Option 1b, test mode signalling is implemented to instruct UE to keep TX div status unchanged. As expressed in our contribution, Option 1b can be regarded as a compromise solution, which give full flexibility to practical UE in field, but simply the test setup by using test mode signalling. 

Issue 1-1-7: Power splitting behaviour
Newly added Option 1a, “Option 1a: Per instructed as test mode, UE should keep equal power split between connectors in all cases.” which give full flexibility to practical UE in field, but simply the test setup by using test mode signalling.

Issue 1-2-1: Whether there is a need to for TxD signalling and what is the preferred options:
Option 1 can be used for different MPR.
Issue 1-2-2:  Whether the new test procedure should only be required for UEs using TxD.
Option 1: Yes
Issue 1-2-3:  Whether CDD related requirements, e.g. TAE+CDD, is need to be specified as proposed in R4-2009756.
Option 2, Very hard to specify TAE+CDD, based on our simulation, the maximum TAE+CDD to guarantee better performance than 1TX highly depends on other conditions, like channel delay profiling, CBW, etc. 



	LGE
	Issue 1-1-1: Summing the power and emissions
Based on our understanding, the option 1 can be interpreted as requirements apply to a sum of measured each antenna connector. Therefore, Option 1.

Issue 1-1-2: Unwanted emissions for Transparent TxD: how to write emission requirements
This also can be interpreted as requirements apply to a sum of measured each antenna connector. Option 1.

Issue 1-1-3: EVM for Transparent TxD - Location in TS
Option 1: Annex F

Issue 1-1-5: Declaration for default TX connector
Option 1b: TE needs to detect all declared TX antenna connectors for ACK and NACK and any other expected response from UE.

Issue 1-1-6: UE behaviour under conformance testing
Option 1a: UE will keep the Tx diversity status unchanged in conformance testing.

Issue 1-1-7: Power splitting behaviour
Option 1: Only allow equal power split between connectors

Issue 1-1-8: Whether MPR defined for TxD is applied to the total output power rather than at each antenna connector.
Option 1: Yes. MPR needs to be applied to the total output power.

Issue 1-1-8: Whether MPR defined for TxD is applied to the total output power rather than at each antenna connector.
Option 4. It’s a bit of late to introduce a signalling and we would like to complete the TXD requirements before discussing about the signalling.

Issue 1-2-2:  Whether the new test procedure should only be required for UEs using TxD.
We are not sure that the new test procedure is only applicable to TxD and some of requirements won’t be different compared to UL-MIMO. Maybe RAN5 can further discuss how to test UEs using TxD.   
Issue 1-2-3:  Whether CDD related requirements, e.g. TAE+CDD, is need to be specified as proposed in R4-2009756.
Option 2. 


	Nokia
	Sub-topic 1-1-1/1-1-2
Before discussing wording, it seems that it is essential to agree with exactly what we want. “emissions from UE” is not clear. The emission of each of the connectors is measured in a completely isolated manner (infinite antenna isolation)? Or do we consider mutual interaction of each of the emissions from antenna ports (finite antenna isolation)? According to the selection, requirements themselves may be different. 
Sub-topic 1-1-5
The same principle mentioned in 1-1-1/1-1-2 applies. Can we have clear issues we are going to solve…What does non default antenna connector mean? Is that not used at all as single transmission? 
What is the connection between capability and default Tx? If UE signal PC3 for a band supporting Tx diversity and/or UL MIMO, the PC3 ability is tested at each of the antenna connectors? The performance for each would be different.
Sub-topic 1-1-6/1-1-7
It depends on what the transparent Tx diversity requirements are.
Sub-topic 1-1-8
It depends on how the emission requirements are specified as discussed in 1-1-1/1-1-2.
Issue 1-2-1:
Even if UE signals only a capability for Tx Diversity, network has nothing to do with it. If we introduced some signalling, network should be able to control it by knowing it and that should provide some gain or advantage.
Issue 1-2-2:
This discussion cannot generate anything good. We are not saying that test aspects should be ignored but it is better to focus on what the core requirements should be.
Issue 1-2-3:  
Not sure if this is the scope of this discussion. Better to clarify the whole picture on which Tx diversity we have talked about…

	Apple
	Issue 1-1-1: The wording for power summation are relatively vague regarding the underlying issues which are most of all signal phase relation and reverse intermod. Option1 understood as measuring the power at each connector and summing both can be fine if it also leads to RAN5 defining proper testcases for TxD.
Issue 1-1-2: It can be problematic if the individual ports are just evaluated against 3dB tighter emission requirements. If the power level of the two ports are different it might create a fail during the testing phase even if the overall emissions are fine. Even if both power levels have to be the same during the test, the conducted power could be different as UE might consider antenna losses which could be different for both antennas. Therefore, we think Option1 should be used.
Issue 1-1-3: Should be placed in Annex F where the current EVM definition is found. Therefore, Option1.
Issue 1-1-5: Option 2 provides a clear arrangement for the TE and reduces potential identification errors.
Issue 1-1-6: Option 1b
Issue 1-1-7: There is no fundamental need for the UE to equally split the power between the Tx chains. If the TE might have issues with strong unequal power split a test mode signalling could be used to indicate that the UE has to apply equal power split on all Tx chains during the test.
Issue 1-1-8: Option 1. Applying TxD MPR on UE level will make power reduction implementation independent.
Issue:1-2-1: The discussion over the last meetings showed that TxD cannot be done in a fully transparent way. Additional relaxations are needed which require signalling. Also, the UE behaviour differs as the phase relation of several Tx streams (some statements were made to even consider 3 or more Tx streams) and the usage of delay diversity influences the power received at the BS. Since delay diversity is considered by some companies to be a UE internal feature (which does not have to be defined in RAN4) the overall effect on the signal quality can highly differ. Dependent on the implementation of delay diversity and phase handling, the power at the BS could fluctuate and impose issues to power control. This in turn affects link quality and throughput. Because of the named challenges we think that a precise signalling needs to be used for the NW. Hence, we propose to either consider a new power class or an entirely new signalling. We favour to define a new power class for TxD. If this cannot be done during this conference, we propose to continue the discussion in Rel-17.
Issue: 1-2-2: Option 1. The enhanced test procedure should only be required for UEs with TxD. 
Issue: 1-2-3: Option 1. There has to be a guideline for CDD in RAN4. Some of the issues are named in our comment for 1-2-1.


	vivo
	Issue 1-1-1: Summing the power and emissions
Option 1 preferred, based on further explanations in the contributions and also companies’ comments that, a scalar summation of two measured power values from the different antennas.The description which directly use last meeting’s WF is need to be specified. 

Issue 1-1-2: Unwanted emissions for Transparent TxD: how to write emission requirements
Same option 1 with the same explained understanding. It is also propose to further clarify this in later stage.

Issue 1-1-3: EVM for Transparent TxD - Location in TS
Option 1 is slightly preferred, since this is more to be test specific. But other options may also be considered.

Issue 1-1-4: EVM for Transparent TxD – How to consider the proposal in R4-2011519


Issue 1-1-5: Declaration for default TX connector



Issue 1-1-6: UE behaviour under conformance testing
Option 1b is preferred. 


Issue 1-1-7: Power splitting behaviour
Prefer newly introduced “Option 1a”. If it is feasible, can be a compromise between the simplicity and feasibility of testing, and the flexibility of implementation.

Issue 1-1-8: Whether MPR defined for TxD is applied to the total output power rather than at each antenna connector.
Option 1.

Issue 1-2-1: Whether there is a need to TxD signalling and what is the preferred options:
Currently option 1 is prefered for different MPR.  New power class and other specific signalling may not aaprpriate.

Issue 1-2-2:  Whether the new test procedure should only be required for UEs using TxD.
Option 1: Yes. 
The legacy test procedure applied only to 1Tx case while now 2Tx has to be considered. However, the legacy test procedure should apply to legacy UEs. However, RAN4 may not need to have a very clear agreement since this should be more RAN5 issue. 



 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2010807
	Intel: 
First, we need to decide why the requirement should be placed in clause 6.4 or 6.4D?
If RAN4 decides to specify the requirements in Clause 6.4, then 
1) Pcmax tolerance for 2Tx is much larger than Pcmax tolerance for 1Tx, what is the justification? How can make sure with such relaxed tolerance, TxD has better performance than 1Tx?
2) Clause 6.4.0 says transmit signal quality requirements are specified at each tx connector. But the requirement is actually on the sum result. See conflict here.
3) P1 and P2 definition  
4) In MPR table 6.2.2-2a for 2Tx, why we need note 2 and 3? There are not such notes in table for 1Tx.  RAN5 can address them.

	
	Motorola:
There is no technical foundation for the EVM definition in 6.4.2.1

How does this EVM definition relate to the upper bound on the link SNR or link performance?  If P1 and P2 are relevant, then the relative antenna gains which follow should also be included in the definition, and these relative gains depend both on the antennas and the orientation of the UE relative to the gNB.

	
	Huawei
As also discussed in thread [112] eMIMO, we’d like to think more about the minimum output power requirement. Unlike MOP which has direct relationship to regulatory requirement, e.g. SE, SEM, minimum output power has impact on the UE performance. The sum manner means the output power is lowered down by 3dB at each antenna connector, which may not be enough for supporting 256QAM EVM test. Therefore, we propose to specify the minimum output power at each antenna connector.
Some feedback to Intel’s comments:
1) 2Tx Pcmax tolerance is the same as that for UL MIMO. From implementation point of view, we didn’t see difference of TxD or UL MIMO in terms the tolerance requirement
2) Except for the EVM requirement, which is defined based on agreement in last meeting, other requirements are all specified at each antenna connector, e.g. carrier leakage, IBE, that’s the reason to say unless otherwise stated in clause 6.4.0.
3) P1 and P2 are linear power at each antenna connector in our understanding.
4) Note 2 and Note 3 are for clarification, which can be further discussed after MPR is decided
Feedback to Motorola’s comments: The formula was agreed in last meeting in WF R4-2008465.

	
	NTT DOCOMO, INC:
Transmit OFF power also should apply to the sum of power or emissions measured from all transmit antenna connectors, as proposed in R4-2010303.

	
	Qualcomm: 6.2.1 says “Unless otherwise stated, the UE maximum output power is measured as the sum of the output power at each UE antenna connector.” But 6.5 says “Unless otherwise stated, the output RF spectrum emission requirements apply to the sum of power or emissions measured from all transmit antenna connectors.”
We would like to have aligned wording and use the 6.5 way “req’s apply” in all sections. How would TE or network know which MPR table to read? 2Tx MPR in Table 6.2.2-2a applies to 2Tx UE’s but how 2tx UE is defined? And which MPR applies when UE is configured for 2-layer transmitted.

	
	

	
	

	
	



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
	Issue 1-1-1: Summing the power and emissions
· Original two options provided: 
· Option 1: Use “requirements apply to a sum of both connectors”. 
· Option 2: Use “measured as sum of each antenna connector”.
Many companies express the idea that the original expression is not clear enough. The common understanding is option 1 basically means summation of two measured power value on the two antenna connectors, while option 2 is to perform the test on a combiner of two antenna connectors. 
With this understanding, almost all companies (Intel, OPPO, Xiaomi, ZTE, Huawei, Qualcomm, R&S, Samsung, LGE, Apple, vivo) clearly prefer option 1, one company (Skyworks) also show some positive altitude to option 2, and one company (Nokia) have further questions on how measurements would be done.
Tentative agreements:
Option 1, with further clarification that it means “Measure the power and emissions per connector and then sum them up afterwards. [R4-2010803]”
Candidate options:
Recommendations for 2nd round:
Discuss the tentative agreements. Further refinements of wording or testing condition can be considered.


Issue 1-1-2: Unwanted emissions for Transparent TxD: how to write emission requirements
· Original three options provided: 
· Option 1: Define “requirements apply to a sum of both connectors”. Issue 3-3-1 option 1
· Option 2: Define “measured as the sum of the emissions from all antenna connectors”. Same as issue 3-3-1 Option 2
· Option 3: Measured per antenna connector against a 3 dB tighter emissions requirement per connector (for two antenna connectors).
Almost all the companies show the same altitude with previous Issue 1-1-1. Though two companies (Huawei, OPPO) chose option 2, their actual preference seems also inline with the clarified option 1. It is proposed also make appropriate clarification which is aligned with Issue 1-1-1.
Tentative agreements:
Option 1, with further clarification that it means “Measure the power and emissions per connector and then sum them up afterwards. [R4-2010803]” which is aligned with previous Issue.
Candidate options:
Recommendations for 2nd round:
Discuss the tentative agreements. Further refinements of wording or testing condition can be considered.



Issue 1-1-3: EVM for Transparent TxD - Location in TS
· Original proposals for EVM definition section: 
· Option 1: Annex F
· Option 2: 6.4D
· Option 3: 6.4
Majority companies prefer to add EVM definition into Annex F, mostly because this is more consistent to tradition and the equation is more related to testing. There are also some preference for other options, the details are as following:
· Option 1: Annex F (Intel, Xiaomi, ZTE, Qualcomm, R&S, LGE, Apple, vivo)
· Option 2: 6.4D (OPPO, Xiaomi)
· Option 3: 6.4 (Huawei, Samsung)
Tentative agreements:
Option 1: Annex F.
Candidate options:
Recommendations for 2nd round:

Discuss the tentative agreement in 2nd round.


Issue 1-1-4: EVM for Transparent TxD – How to consider the proposal in R4-2011519
Original Proposal: Further discuss the proposal in R4-2011519:
If the transmitter noise  at the two antenna connectors is observed to be independent so that the observed covariance matrix  is diagonal, then the port EVM is given as 

where and  are the EVM values for the first and second antenna connectors.  If the transmitter noise is correlated so that  is not diagonal, then the EVM for the port or layer can be computed either as

or equivalently as 

where , , and  are defined above.

This is a new proposal, while an definition was already agreed in last meeting.
Only some companies show views on this issue. Apart from proponent (Motorola), one more company (R&S) also support the new proposal. Some other doubt were raised on the new proposal, such as uncorrelated noise is special case(ZTE), no need to consider MMSE/ZF receiver for TxD (Huawei),  whether EVM should be based on transparent TxD (Samsung), etc.
Since this is complex issue and first time to be raised, maybe more time is beneficial for discussion. 
Tentative agreements:
Candidate options:
Recommendations for 2nd round:

Further discuss this issue in 2nd round.


Issue 1-1-5: Declaration for default TX connector
· Original proposals 1a, 1b, 2, a new proposal 2a was also raised by Samsung in the 1st round;
· Option 1a: TE needs to detect all antenna connectors for ACK and NACK and any other expected response from UE
· Option 1b: TE needs to detect all declared TX antenna connectors for ACK and NACK and any other expected response from UE
· Option 2: UE declares which connector is primary TX connector from which ACK and NACK and any other expected response from UE is transmitted in all cases
· Option 2a: Per instructed as test mode, UE should keep its default connector (based on UE declaration) unchanged from which ACK and NACK and any other expected response from UE is transmitted in all test cases
A slight majority of companies prefer option 1b, while some other  prefer Option 2 or Option 2a, with the understanding that Option 2 is more clear and simple for TE.
· Option 1b: Intel, OPPO, Xiaomi, ZTE, Huawei, LGE, 
· Option 2: Qualcomm, Apple,
· Option 2a: Samsung

Tentative agreements:
Candidate options:
Recommendations for 2nd round:

Further discuss this issue in 2nd round. 


Issue 1-1-6: UE behaviour under conformance testing
· Original Proposals: 
· Option 1a: UE will keep the tx diversity status unchanged in conformance testing.
· Option 1b: Test mode signalling is implemented to instruct UE to keep TX div status unchanged
· Option 2: TE will detect and sum for every power step and change in condition from all connector (according to the issue 3-3-5 outcome) 
Majority companies support Option 1 including 1a & 1b, but only slightly majority was forseen in Option 1a compared to 1b.
· Option 1a: Intel, OPPO, ZTE, Qualcomm (2nd choice), LGE
· Option 1b: Samsung, Apple, vivo
· Option 2: Huawei (Not needed all the time), Qualcomm (1st choice), 

Tentative agreements:
Exclude option 2. 
Candidate options:
Recommendations for 2nd round:

Discuss tentative agreements. Try to further select between 1a and 1b if possible. 


Issue 1-1-7: Power splitting behaviour
· Original Proposals including 1 and 2, 1a was introduced during 1st round by Samsung: 
· Option 1: Only allow equal power split between connectors
· Excludes 17+17+20 dBm implementations
· Excludes power control optimizations
· Option 1a: Per instructed as test mode, UE should keep equal power split between connectors in all cases. 
· Option 2: Allow any power split between connectors
It seems majority companies support option 1 and 1a which is raised during the 1st round discussion, though some companies do not explicit make a choice, their understanding is actually quite aligned with option 1a. Companies generally prefer simpler test and freedom for implementation, which seems possible with option 1a.
· Option 1: Intel, [Skyworks], ZTE, LGE, 
· Option 1a: Samsung, [Xiaomi], [Huawei], [Apple], vivo
· Option 2: Qualcomm, 

Tentative agreements:
Option 1a.
Candidate options:
Recommendations for 2nd round:

Discuss tentative agreements. 



Issue 1-1-8: Whether MPR defined for TxD is applied to the total output power rather than at each antenna connector.
· Proposals: 
· Option 1: Yes
· Option 2: 
During the discussion, majority companies prefer option 1, that the TxD is applied to total output power. While two companies think there is no difference compared to applied to each antenna connector, and numerical example were also provided.
· Option 1: Intel, OPPO, Xiaomi, Skyworks, Huawei, LGE, Apple, vivo
· No difference: ZTE, Qualcomm,   
Tentative agreements:
Candidate options:
Recommendations for 2nd round:

Using option 1 as a basic assumption. Continue to discuss the whether there is any example to show difference between the two cases in this issue.




	Sub-topic#1-2
	Issue 1-2-1: Whether there is a need to TxD signalling and what is the preferred options:
· Original Proposals
· Option 1: Use ModifiedMPRbehavior bits to signal additional relaxations.
· Option 2: Introducing a new (capability) signalling for TxD
· Option 3: Introducing a new power class (e.g. PC2.5) for TxD
· Option 4: No need for TxD signalling
· Option 5: Other means…
It seems that companies still have different understanding on the need or intention of a signalling for TxD. The need for different MPR is one generally accepted reason and most of the companies prefer ModifiedMPRbehavior. [Two] companies prefer to have a signalling for TxD while [three] companies prefer no signalling at all, holding that transparent TxD does not need any signalling.
· Option 1: [Intel], OPPO, [Huawei], Samsung, vivo
· Option 2: Qualcomm, [Skyworks]
· Option 4: Intel, ZTE, [Nokia], 
Tentative agreements:
Candidate options:
Recommendations for 2nd round:

Further discuss the need for certain signaling, and try to have further convergence if possible. 


Issue 1-2-2:  Whether the new test procedure should only be required for UEs using TxD.
· Original proposals
· Option 1: Yes
· Option 2: No.
Slight majority companies chose option 1 and think the TxD test procedure should be different from current single Tx requirements and legacy UE should satisfy legacy test procedure. Other companies believe that the test procedure is RAN5’s responsibility and RAN4 may not have to have a decision on this.
· Option 1: Intel, ZTE, Skyworks, [Qualcomm], Samsung, vivo
· RAN5’s responsibility: OPPO, Huawei, LGE, Nokia, [Qualcomm]
Tentative agreements:
RAN4 may not need to define test procedure applicability. 
Candidate options:
Recommendations for 2nd round:

Further discuss in the second round. 

Issue 1-2-3:  Whether CDD related requirements, e.g. TAE+CDD, is need to be specified as proposed in R4-2009756.
· Original proposals
· Option 1: Yes
· Option 2: No.
Some companies propose to specify CDD related requirements to ensure there are performance gain for TxD. However, other companies prefer option 2 (No), the main reasons include: detailed TxD scheme is a implementation and requirements should not be based on specific implementation, in addition, there are other simulation show that these requirements would be highly depend on other conditions if exist, thus hard to set really meaningful requirments.
· Option 1: Intel, ZTE, Apple
· Option 2: OPPO, Huawei, Samsung, LGE
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Continue discussion in 2nd round, on the need and possibility of possible requirements for CDD related requirements



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on Rel-16 TxD 
	Samsung



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”

	R4-2010807
	to be revised.
Though not likely to be formally agreed, the revision can serve as basis for next step discussion.

	
	

	
	



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Topic #2: NSA Power Class and GCF LS
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2010095
	Samsung
	Draft Reply LS to GCF on Requirement in Power Class 2 for UL MIMO Test Cases

Per response to above identified uncertainties in a) and c), RAN WG4 recognized the difference in TS 38.101-3 between Rel-15 and Rel-16, and based upon the technical discussion, it has been concluded that 
· In Rel-15, the above underlined sentence in TS 38.101-3 sub-clause 6.1 is intended to allow the following UE implementation, i.e., a dual-mode UE implementation supporting both EN-DC and NR standalone operation mode, UE may support 2TX UL MIMO in NR standalone, while for EN-DC either PC3 or PC2 with 1TX can be supported for NR part of EN-DC. Assuming one of two PAs is occupied by E-UTRA transmission in EN-DC mode, the uncertainty of PC3 or PC2 comes from the actual PA implementation for NR transmission, i.e., 23dBm or 26dBm PA, while both of PA implementation are allowed for Rel-15 EN-DC UE supporting dual modes. 
· With this intention achieved by the above sentence in the specification and 3GPP has no plan to make further refinement on Rel-15 requirement. 
· RAN Plenary and WG4 recognized that the above uncertainty of PC2 or PC3 comes from the unavailability of UE capability signalling applicable for the NR part of the MR-DC band combination, and have decided to introduce the correspondingly signalling in Rel-16. Per requested in [1], 3GPP will define the capability signalling to indicate UE power class for the NR part of MR-DC band combination in addition to the indicated power class for the whole MR-DC band combination in Rel-16, based upon which the uncertainty will not exist. 
RAN WG4 Reply to b): 
· As specified in cited requirement in section 6.2D.1 of 3GPP TS38.101-1, SA UL MIMO UE declaring its support of PC2 shall have 26dBm MOP for 1TX port transmission: 
· For UE with 23dBm+23dBm PA architecture, transparent Tx diversity shall be used to have 26dBm MOP for 1TX port transmission.
· 3GPP RAN WG4 has the plan to introduce the corresponding requirement to enable transparent Tx diversity to be testable from Rel-16, without which UE with 23dBm+23dBm PA architecture will fail the above cited requirement. 
RAN WG4 Reply to d): 
· With our above-mentioned conclusion on TS 38.101-3 for Rel-16 into account, the corresponding PC2 NSA requirement is concluded in 3GPP RAN. 


	R4-2010599
	Ericsson
	Draft Reply LS to RAN5 on ambiguity in output power requirements for power class 2 UE for EN-DC
Proposal 1: remove the NR power-capability ambiguity in 38.101.3.
Proposal 2: for Rel-15, verify that the Pcmax and PHR are reported correctly according to a declared NR power capability for NSA. 
Proposal 3: for Rel-15, the Pcmax for NR is modified according to the declared NR power capability for NSA so that the PHR becomes correct.
Proposal 4: the parameters PPowerClass and PPowerClass, EN-DC are identical to the UE signalled power classes (cannot be anything else).
Proposal 5: answer RAN5 in line with the above for NSA. 

	R4-2010766
	OPPO
	CR on clarification of NR requirements under EN-DC
Clarify that UE shall meet NR requirements according to the NR power class capability within EN-DC band combination.

	R4-2010767
	OPPO
	Draft LS on NR power class clarification
Observation 1:   The Rel-16 NR power class uncertainty in EN-DC is resolved with NR power class capability introduced for EN-DC.
Observation 2:   The Rel-16 NR power class uncertainty in SA is also resolved with RAN4 agreement that UE shall keep same power class between single antenna port and UL MIMO in Rel-16.
Observation 3:   All uncertainties of power class in Rel-16 are resolved.
Proposal 1:        Inform GCF and RAN5 about the Rel-16 power class progress to ease the concern from industry.

	R4-2010808
	Huawei, HiSilicon
	Discussion and draft reply LS On EN-DC power class
Observation 1: Introduce the Rel-16 defined power class UE capability for Rel-15 UE will not cause the backward compatibility issue but to improve the network performance if the network is updated to support such UE capability.
Observation 2: Indication of UE implementation, e.g. 2x23dBm, 26+26dBm or 26+23dBm together with SA power class is an indirect way to indicate the possible power class in MR-DC, which is not as flexible as a direct power class for NR and cannot reflect the UE implementation evolution capability.


	R4-2010809
	Huawei, HiSilicon
	draft CR for TS 38.101-3: introduce new power class for EN-DC

Make it clear in the general part which power class of NR band in MR-DC should be used if it is indicated explicitly by the newly defined IE in Rel-16.
Clarify that the PPowerClass,NR in Pcmax should be replaced by the power class indicated by [powerClassNRPart] IE if it is explicitly reported for a MR-DC combination.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: NSA Power Class and GCF LS
Sub-topic description: 
Open issues and candidate options before e-meeting:
Issue 2-1-1: Whether Rel-16 NSA power class uncertainty can be considered resolved, with RAN plenary decision RP-201392.
· Proposals
· Option 1: yes
· Option 2: no
· Recommended WF
· TBA


Issue 2-1-2: Whether and how Rel-15 NSA power class should be revised.
· Proposals
· Option 1: Revision based on proposals in R4-2010599;
· Option 2: Revision based on observations in R4-2010808;
· Option 3: Any other combined/refined revision.
· Option 4: Further revision not needed.
· Recommended WF
· TBA


Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	Intel
	Issue 2-1-1: Whether Rel-16 NSA power class uncertainty can be considered resolved, with RAN plenary decision RP-201392.
Option 1: yes
Issue 2-1-2: Whether Rel-15 NSA power class should be revised, e.g. as proposed in R4-2010599 or R4-2010808.
Option 1. The proposals except for proposal 1 in 2010599 seem reasonable. But clarification wording in Rel-15 should be kept allowing NR power class in EN-DC in Rel-15 to be declared by UE.



	OPPO
	Issue 2-1-1: Whether Rel-16 NSA power class uncertainty can be considered resolved, with RAN plenary decision RP-201392.
[OPPO] Option 1, yes.
Issue 2-1-2: Whether and how Rel-15 NSA power class should be revised.
[OPPO] Option 4, In our understanding, after so long discussion, there is no need to update for Rel-15 NR power class in EN-DC i.e. power class is based on UE declaration. For other potential issues like PHR reporting, Pcmax changes, etc. can be discussed based on this precondition.

	Huawei, HiSilicon
	Issue 2-1-1: Whether Rel-16 NSA power class uncertainty can be considered resolved, with RAN plenary decision RP-201392.
Option 1, yes.
Issue 2-1-2: Whether and how Rel-15 NSA power class should be revised.
The clarification of applicable power class requirement in 6.1 of existing Rel-15 38.101-3 spec shall be kept if no new capability signalling can be introduced in Rel-15 as early implementation. As for the issue of Pcmax, we are open to have further discussion.

	Qualcomm
	Issue 2-1-2: We should remove the ambiguity in Rel-15 by removing the ambiguous text. Capability 

	CMCC
	Issue 2-1-1: Whether Rel-16 NSA power class uncertainty can be considered resolved, with RAN plenary decision RP-201392.
Option 1, yes.
Issue 2-1-2: Whether and how Rel-15 NSA power class should be revised.
Option 4: Further revision not needed. We need to make sure that the completed PC2 EN-DC TDD+TDD (23+23dBm) WI and some implemented PC2 EN-DC UEs are valid.


	Samsung
	Issue 2-1-1: Whether Rel-16 NSA power class uncertainty can be considered resolved, with RAN plenary decision RP-201392.
Option 1, yes.
Issue 2-1-2: Whether and how Rel-15 NSA power class should be revised.
Option 4, Further revision not needed (Rel-15 is way passed and any big revision (e.g. removing the famous sentence) is not preferred and also previously proved impossible, so no need to spend time to discuss that). But we do need the clarification to RAN5/GCF-CAG to explain RAN4’s understanding. 
For Huawei’s paper R4-2010808 (i.e., Option 2 for this issue), we think there are problems: 
(1) I don’t believe RAN4 has the common understanding for “Therefore, RAN4 is also seeking the feasibility to reuse the Rel-16 UE capability for a Rel-15 UE if no backward compability issue is identified.” Furthermore, this sentence is not confirmative and don’t provide any useful information to test bodies. 
(2) For the clarication of the famous sentence part, I think our response give a better description: “-	In Rel-15, the above underlined sentence in TS 38.101-3 sub-clause 6.1 is intended to allow the following UE implementation, i.e., a dual-mode UE implementation supporting both EN-DC and NR standalone operation mode, UE may support 2TX UL MIMO in NR standalone, while for EN-DC either PC3 or PC2 with 1TX can be supported for NR part of EN-DC. Assuming one of two PAs is occupied by E-UTRA transmission in EN-DC mode, the uncertainty of PC3 or PC2 comes from the actual PA implementation for NR transmission, i.e., 23dBm or 26dBm PA, while both of PA implementation are allowed for Rel-15 EN-DC UE supporting dual modes.”

	LGE
	Issue 2-1-1: Whether Rel-16 NSA power class uncertainty can be considered resolved, with RAN plenary decision RP-201392.
Option 1. We believe that Rel-16 NSA power class ambiguity has been resolved by RP-201392.
Issue 2-1-2: Whether and how Rel-15 NSA power class should be revised.
Option 4. It’s too late to revise Rel-15 spec. at this moment.

	Nokia
	Issue 2-1-1
We are not sure the intent of this question. We can just share what we have done so far with RAN5.
Issue 2-1-2
If we do not apply a power class capability introduced in Rel16 to Rel15, all what we could do would be R4-2010599 at most. That means RAN4 spec would make UE follow the declared power class as much as possible.


	vivo
	Issue 2-1-1: Whether Rel-16 NSA power class uncertainty can be considered resolved, with RAN plenary decision RP-201392.
Option 1: yes. 
The intention of this question is try to have a common understanding for response to GCF. 
Issue 2-1-2: Whether Rel-15 NSA power class should be revised, e.g. as proposed in R4-2010599 or R4-2010808.
Option 4.  
However, certain proposal for Pcmax as proposed in R4-2010599 may also be considered for further clarify Pcmax and PHR report. Still, it should be ∆PPowerClass,NR for the proposal not E-UTRA, since this may ease the concern for network and serve as a possible compromise. The impact to implementation should also be evaluated.
The clarification in section 6.1 38.101-3should be kept.

	
	


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2010766
	Intel: Suggest merging with 2010809.

	
	

	
	

	
	

	
	

	
	

	
	

	R4-2010809
	Intel:
1) Suggest to modify ‘PPowerClass,NR is the nominal UE power of the power class that the UE supports for the NR band of the EN-DC combination as defined in clause 6.2.1 of 38.101-1 [2]; in case [powerClassNRPart] IE as defined in TS 38.331 [9] is indicated, PPowerClass,NR should use that value instead.’ 
  to
            “PPowerClass,NR is indicated by [powerClassNRPart] IE as defined in TS 38.331 [9] .” 
The reason is first sentence is not valid in Rel-16 because [powerClassNRPart] IE is required to be implemented in Rel-16.

	
	Huawei: 
Feedback to Intel’s comments: Since the IE [powerClassNRPart] is optional, we also need to consider the case that when the IE is absent.

	
	Samsung: 
Similar comment as Intel, after introducing the IE [powerClassNRPart], why we still want to couple the indicated power class together with the problem-making condition “if UE indicates IE maxNumberSRS-Ports-PerResource = n2 in NR standalone operation mode, … if UE indicates IE maxNumberSRS-Ports-PerResource = n1 for EN-DC on this NR band.” This condition has problem for asking NW to parsing SA capability even for EN-DC operation.

	
	

	
	

	
	

	
	



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
	Issue 2-1-1: Whether Rel-16 NSA power class uncertainty can be considered resolved, with RAN plenary decision RP-201392.
· Original proposals
· Option 1: yes
· Option 2: no
Almost all the companies (Intel, OPPO, Huawei, CMCC, Samsung, LGE, vivo) prefer option 1 and no company prefer option 2. One company (Nokia) ask for clarification of the intention of this question. It can be clarified that this is try to have a common understanding for reply to GCF about Rel-16 statue of NSA power class.
Tentative agreements:
Confirm option 1 that Rel-16 NSA power class uncertainty can be considered resolved, with RAN plenary decision RP-201392.
Candidate options:
Recommendations for 2nd round:
Discuss and confirm the tentative agreements. Based on the tentative agreements, discuss whether draft LS in R4-2010767 could be agreed.

Issue 2-1-2: Whether Rel-15 NSA power class should be revised, e.g. as proposed in R4-2010599 or R4-2010808.
· Original proposals
· Option 1: Revision based on proposals in R4-2010599;
· Option 2: Revision based on observations in R4-2010808;
· Option 3: Any other combined/refined revision.
· Option 4: Further revision not needed.
As commented in the introduction part, this is strictly speaking outside the scope of this meeting’s agenda, particularly for Rel-15.  Majority companies prefer option 4 that no change for Rel-15. Some company (Huawei, vivo) also show willingness to discuss certain Pcmax related proposal in option 1 to ease PHR concerns.  In the companies support option 1, one company (Intel) prefer to keep the section 6.1 description in Rel-15.  
· Option 1: Ericsson, Intel*, Nokia.
· Option 2: Huawei
· Option 4: OPPO, [Huawei**], CMCC, Samsung, LGE, vivo
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Further discuss if is possible to only consider certain proposal, e.g. proposal 3, of Option 1 as a possible compromise. If no compromise is foreseen, do not pursue the RAN5 reply LSs in this meeting.

	
	



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	



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”

	R4-2010766
	To be merged with the following Huawei’CR

	R4-2010809
	to be revised
Revisions are needed to accommodate the comments from companies.



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”





