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Introduction
Briefly introduce background, the scope of this email discussion and provide some guidelines for email discussion if necessary.
In Rel-16 work item enhancements on MIMO for NR, the following features are identified for potential RAN4 RF core requirement impact, which are listed as objectives in WID [RP-192271], while RAN plenary further decided that the target of requirements for the reduced PAPR pi/2-BPSK DMRS shall be limited in FR1 [RP-20047], as follows:
	-	Specify core requirements associated with the items specified by RAN1 [RAN4]
· Identify impact on RF requirements for the reduced PAPR pi/2-BPSK DMRS for FR1 and, if needed, specify RF requirements 
· Identify impact on RF requirements for the uplink full power transmission and, if needed, specify RF requirements 


In last RAN plenary meeting (RAN#88-e), Exception Sheet is approved as RP-200625, in which the following RF related tasks within work which are not complete yet, but targeted to be completed by RAN#89 (Sep. 2020). 
· Remaining issue on uplink full power transmission: 
· Incomplete RF requirement for UL full power transmission feature. 
· Remaining issue on reduced PAPR pi/2-BPSK DMRS: 
· Identify necessary MPR improvement with Pi/2 BPSK DMRS and corresponding requirement if any. 

List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA
As the rapporteur for eMIMO WI, we would like to suggest the following candidate target of 1st and 2nd round email discussion: 
· 1st round: Collect more views on all topics, and to achieve agreement for topics without divergence. 
· 2nd round: Based on results from 1st round, complete WI by resolving all the remaining issues. 

Topic #1: DMRS enhancement with Pi/2 BPSK
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2010029
	Qualcomm, T-Mobile, ATT, Verizon, KDDI, Nokia
	CR to introduce pi/2 BPSK DMRS

	R4-2010813
	Huawei, HiSilicon
	Observation 1: No assumption that FDSS is utilized when the IE powerBoostPi2BPSK is set to 0. 
Observation 2: PAPR improvement for DMRS sequence only occurs with condition that FDSS is utilized
Observation 3: The benefit of lower PAPR was already reflected by power boost functionality for Pi/2 BPSK defined in Rel-15.
Observation 4: For IE powerBoostPi2BPSK is set to 0, the EVM equalizer spectrum flatness requirement is not relaxed to accommodate the FDSS implementation for both data and DMRS sequence. 
Observation 5: For IE powerBoostPi2BPSK setting to 0, no requirements impact is identified for Pi/2 BPSK based DMRS in Rel-16.   

Proposal: No RF requirements should be specified for pi/2 BPSK DMRS in Rel-16. Enhancement for case of IE powerBoostPi2BPSK setting to 1 could be further studied in future release.


 
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: FR1 MPR Improvement
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1-1: MPR requirement impact for Rel-16 PC3 UE with Pi/2 BPSK DMRS if IE powerBoostPi2BPSK = 0
· Proposals
· Proposal 1 (Huawei): No requirements impact is identified for PC3 UE with Pi/2 BPSK based DMRS in Rel-16, if IE powerBoostPi2BPSK = 0. 
· Proposal 2 (Qualcomm, T-Mobile, ATT, Verizon, KDDI, Nokia): New requirement specified for PC3 UE with Pi/2 BPSK based DMRS in Rel-16, if IE powerBoostPi2BPSK = 0:
· MPR=0 is feasible for edge, outer and inner allocations. 
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Issue 1-1-2: MPR requirement impact for Rel-16 PC3 UE with Pi/2 BPSK DMRS if IE powerBoostPi2BPSK = 1
· Proposals
· Proposal 1 (Huawei): No requirement impact identified, because the benefit of lower PAPR was already reflected by power boost functionality for Pi/2 BPSK defined in Rel-15.
· Note: Approved WF in RAN4#94-e-bis that to limit study to IE powerBoostPi2BPSK set to 0 in Rel-16 (R4-2005651).
· Proposal 2 (Qualcomm, T-Mobile, ATT, Verizon, KDDI, Nokia): New requirement specified for PC3 UE with Pi/2 BPSK based DMRS in Rel-16 if IE powerBoostPi2BPSK = 1:
· edge allocation MPR reduced by 2.5dB to 1.0dB, and 
· outer/inner allocation set to 0dB. 
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Issue 1-1-3: MPR requirement impact for Rel-16 PC2 UE with Pi/2 BPSK DMRS if IE powerBoostPi2BPSK = 0
· Proposals
· Proposal 1 (Huawei): No requirement impact identified.
· Proposal 2 (Qualcomm, T-Mobile, ATT, Verizon, KDDI, Nokia): New requirement specified for PC2 UE with Pi/2 BPSK based DMRS in Rel-16 if IE powerBoostPi2BPSK = 0:
· edge allocation MPR reduced by 2.5dB to 1.0dB, and 
· outer/inner allocation set to 0dB. 
· Recommended WF
· For the case of Rel-16 PC2 UE with Pi/2 BPSK DMRS if IE powerBoostPi2BPSK = 0, RAN4 shall apply the same requirement (if any) as Rel-16 PC3 UE with Pi/2 BPSK DMRS if IE powerBoostPi2BPSK = 1. 

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

	
Skyworks
	Sub topic 1-1-1: 
Since power boost is an option we believe that it should be based on the best case that uses the low PAPR DMRS and MPR captured for that condition. May be there should be some further clarification of the exact DMRS in the table. 
Sub topic 1-1-2/3:
Based on comment above, Proposal 2 is achieving the goal that was pursued with allowing Pi/2 BPSK with shaping in the first place until the DMRS issue was discovered. We suggest though that this is assumed for MPR but A-MPR is not revisited due to this which is OK as A-MPR is max(MPR, A-MPR) also should it ripple to ENDC, CA, UL MIMO and TxDiv?
Edge allocations are proposed at 0dB for PC3 and 1dB for PC2 which makes sense due to the higher power (thus PSD) and the SEM limitation. I am not sure why moderator is proposing the same edge value for PC3 and PC2.
Others:

	Qualcomm
	Sub-topic 1-1
Issue 1-1-1: MPR requirement impact for Rel-16 PC3 UE with Pi/2 BPSK DMRS if IE powerBoostPi2BPSK = 0
Proposal 2 (Qualcomm, T-Mobile, ATT, Verizon, KDDI, Nokia): New requirement specified for PC3 UE with Pi/2 BPSK based DMRS in Rel-16, if IE powerBoostPi2BPSK = 0:
· MPR=0 is feasible for edge, outer and inner allocations. 

Issue 1-1-2: MPR requirement impact for Rel-16 PC3 UE with Pi/2 BPSK DMRS if IE powerBoostPi2BPSK = 1
Proposal 2 (Qualcomm, T-Mobile, ATT, Verizon, KDDI, Nokia): New requirement specified for PC3 UE with Pi/2 BPSK based DMRS in Rel-16 if IE powerBoostPi2BPSK = 1:
· edge allocation MPR reduced by 2.5dB to 1.0dB, and 
· outer/inner allocation set to 0dB. 

Issue 1-1-3: MPR requirement impact for Rel-16 PC2 UE with Pi/2 BPSK DMRS if IE powerBoostPi2BPSK = 0
Proposal 2 (Qualcomm, T-Mobile, ATT, Verizon, KDDI, Nokia): New requirement specified for PC2 UE with Pi/2 BPSK based DMRS in Rel-16 if IE powerBoostPi2BPSK = 0:
· edge allocation MPR reduced by 2.5dB to 1.0dB, and 
· outer/inner allocation set to 0dB. 


	Huawei, HiSilicon
	Issue 1-1-1: MPR requirement impact for Rel-16 PC3 UE with Pi/2 BPSK DMRS if IE powerBoostPi2BPSK = 0: 
For IE powerBoostPi2BPSK set to 0, it means that FDSS is not supposed to be utilized for the waveform. According to RAN1 evaluation, for Pi/2 BPSK based DMRS without FDSS, the PAPR is almost the same as that of ZC based DMRS. Compared to Rel-15 waveform, no obvious improvement is observed based on our simulation results. Therefore, we think no impacted requirements are identified in Rel-16. On the other hand, MPR is the max power backoff, the possible PAPR improvement can still be utilized by UE implementation.    
Issue 1-1-2: MPR requirement impact for Rel-16 PC3 UE with Pi/2 BPSK DMRS if IE powerBoostPi2BPSK = 1:
It was agreed in RAN4#94-e-bis that to limit study to IE powerBoostPi2BPSK set to 0 in Rel-16 (WF R4-2005651), no need to discuss this issue. 
Though we reached a WF not to consider the case of IE powerBoostPi2BPSK set to 1 in Rel-16, we would like to further consider the enhancement of this case in Rel-17.
Issue 1-1-3: MPR requirement impact for Rel-16 PC2 UE with Pi/2 BPSK DMRS if IE powerBoostPi2BPSK = 0:
Same as issue 1-1-1. 

	Samsung
	From eMIMO rapporteur perspective, don’t see any value from repeating technical viewpoints again and again over four meetings, while the discussion goes to nowhere if companies can’t make compromise or leadership couldn’t give judgement. 

Technically, the majority view for Issue 1-1-1 to 1-1-3 is acceptable to Samsung. 

Considering technical concerns raised, we see three solutions: 

Solution-1 (compromised solution): RAN4 only identify MPR requirement impact for Rel-16 PC3 UE with Pi/2 BPSK DMRS if IE powerBoostPi2BPSK = 0, and corresponding requirement shall be defined as “MPR=0 is feasible for edge, outer and inner allocations”. 

Solution-2: follow majority view by agreeing R4-2010029, with conclusion that MPR requirement impact identified due to introduced pi/2 BPSK DMRS for the above-mentioned three scenarios. 

Solution-3: RAN4 conclude that there is no MPR requirement impact due to introduced pi/2 BPSK DMRS for the above-mentioned three scenarios

Solution-1 seems a compromise we can go since we don’t have agreement for limiting study to IE powerBoostPi2BPSK = 0 (R4-2005651) and if company think the enhancement requirement is needed so RAN4 can add the remaining part into Rel-17 RF enhancement WI. 



 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2010029 
(Qualcomm CR to TS38.101-1)
	

	
	

	
	

	
	



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
	Issue 1-1-1: MPR requirement impact for Rel-16 PC3 UE with Pi/2 BPSK DMRS if IE powerBoostPi2BPSK = 0
· Proposals
· Proposal 1 (Huawei): No requirements impact is identified for PC3 UE with Pi/2 BPSK based DMRS in Rel-16, if IE powerBoostPi2BPSK = 0. 
· Proposal 2 (Qualcomm, T-Mobile, ATT, Verizon, KDDI, Nokia): New requirement specified for PC3 UE with Pi/2 BPSK based DMRS in Rel-16, if IE powerBoostPi2BPSK = 0:
· MPR=0 is feasible for edge, outer and inner allocations. 
· 1st round discussion summary
· Different view as previous meetings. 

Issue 1-1-2: MPR requirement impact for Rel-16 PC3 UE with Pi/2 BPSK DMRS if IE powerBoostPi2BPSK = 1
· Proposals
· Proposal 1 (Huawei): No requirement impact identified, because the benefit of lower PAPR was already reflected by power boost functionality for Pi/2 BPSK defined in Rel-15.
· Note: Approved WF in RAN4#94-e-bis that to limit study to IE powerBoostPi2BPSK set to 0 in Rel-16 (R4-2005651).
· Proposal 2 (Qualcomm, T-Mobile, ATT, Verizon, KDDI, Nokia): New requirement specified for PC3 UE with Pi/2 BPSK based DMRS in Rel-16 if IE powerBoostPi2BPSK = 1:
· edge allocation MPR reduced by 2.5dB to 1.0dB, and 
· outer/inner allocation set to 0dB. 
· 1st round discussion summary
· Different view as previous meetings. 

Issue 1-1-3: MPR requirement impact for Rel-16 PC2 UE with Pi/2 BPSK DMRS if IE powerBoostPi2BPSK = 0
· Proposals
· Proposal 1 (Huawei): No requirement impact identified.
· Proposal 2 (Qualcomm, T-Mobile, ATT, Verizon, KDDI, Nokia): New requirement specified for PC2 UE with Pi/2 BPSK based DMRS in Rel-16 if IE powerBoostPi2BPSK = 0:
· edge allocation MPR reduced by 2.5dB to 1.0dB, and 
· outer/inner allocation set to 0dB. 
· 1st round discussion summary
· Different view as previous meetings. 
· [Moderator] Respond to Skyworks, our original intention is to apply the same requirement to the case of Rel-16 PC2 UE with Pi/2 BPSK DMRS if IE powerBoostPi2BPSK = 0, as Rel-16 PC3 UE with Pi/2 BPSK DMRS if IE powerBoostPi2BPSK = 1. Our understanding is the same requirement shall be applied. But even with that agreement, it can’t help to solve the deadlock still. 
Tentative agreements: N/A
Candidate options:
· Solution-1 (compromised solution): RAN4 only identify MPR requirement impact for Rel-16 PC3 UE with Pi/2 BPSK DMRS if IE powerBoostPi2BPSK = 0, and corresponding requirement shall be defined as “MPR=0 is feasible for edge, outer and inner allocations”. CR (R4-2010029) shall be revised accordingly. 
· Solution-2: RAN4 follow majority view by agreeing R4-2010029, with conclusion that MPR requirement impact identified due to introduced pi/2 BPSK DMRS for the above-mentioned three scenarios. 
· Solution-3: RAN4 conclude that there is no MPR requirement impact due to introduced pi/2 BPSK DMRS for the above-mentioned three scenarios
Recommendations for 2nd round:
· As moderator, we suggest both sides to consider Solution-1 as the compromise solution. 
· In GTW session on Monday of 2nd week, suggest Chairman to give decision on this long-lasting deadlock to complete core part requirement. 



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

	#1
	N/A
(Based on current situation, Moderator don’t find the necessity of allocating another WF on this topic.)
	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  

	R4-2010029 
(Qualcomm CR to TS38.101-1)
	Recommended to be “Return to”



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: Uplink Full Power Transmission
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2010096
	Samsung
	Proposal 1: The following text change proposal is accepted by RAN4 for FR2 ULFPTx, to allow all ULFPTx Modes for full power transmission: 
	The maximum output power requirement for single layer transmission configured with uplink full power transmission (ULFPTx) shall apply to a UE that supports ULFPTx feature and is configured for single layer transmission for its declared full power mode [8, TS 38.213] as specified in Table 6.2D.1.0-2.
Table 6.2D.1.0-2: PUSCH Configuration for uplink full power transmission (ULFPTx)
	ULFPTx Mode
	Transmission scheme
	DCI format 
	Modulation
	Number of layers
	TPMI index

	Mode-1
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM 1
	1
	2

	Mode-2
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM
	1
	0 or 12

	Mode Not Provided
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM
	1
	0,1

	NOTE 1:   For PUSCH configured with ULFPTxModes set to Mode1, the requirement for CP-OFDM based modulation is assumed to be met if the requirement for 2-layer UL MIMO has been validated. 
NOTE 2:   TPMI index selected shall be based upon the full power TPMI reported by the UE [8, TS 38.213].





Observation 1: UE with Method-1 can support all ULFPTx modes, while UE with Method-2 can only support ULFPTx mode-0. 
Observation 2: In the endorsed FR1 CR, the text change proposal is general enough to cover potential different understanding on two mapping methods for multi-port SRS resource with two PA: 
	<Endorsed text proposal in R4-2008463>
For UE support uplink full power transmission (ULFPTx) for UL MIMO, the maximum output power requirements specified in Table 6.2D.1-1 shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s support of uplink full power transmission mode. 
Table 6.2D.1-3: PUSCH Configuration for uplink full power transmission (ULFPTx)
	ULFPTx Mode
	Transmission scheme
	DCI format 
	Modulation
	Number of layers
	Number of Tx Port
	TPMI index

	Mode-1
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM NOTE3
	1
	2
	2

	Mode-2
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM
	1
	2
	0 or 1NOTE2

	Mode Not Provided
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM
	1
	2
	0,1

	NOTE 1:	The UE is configured with one SRS resource with the parameter nrofSRS-Ports set to 2.
NOTE 2:   TPMI index selected shall be based upon the full power TPMI reported by the UE [8, TS 38.213].
NOTE 3:   For PUSCH configured with ULFPTxModes set to Mode1, the requirement for CP-OFDM based modulation is not needed to be verified if the requirement for UL MIMO has been validated. 





Proposal 2: The text change proposal in the endorsed CR [R4-2008463] shall be based to cover potential different understandings on two mapping methods for multi-port SRS resource with two PA. 
Proposal 3: The text change proposal in the endorsed CR [R4-2008463] as below shall be based to cover the required full power transmission requirement for 1TX port Transmission for Mode-1 UE by using transparent TxD: 
	<Endorsed text proposal in R4-2008463>
If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2.1 apply for the power class as indicated by the ue-PowerClass field in capability signaling. 


· Detailed test methodology for transparent TxD depends on Rel-16 TEI discussion. 

	R4-2010097
	Samsung, Qualcomm
	CR to TS38.101-1 on introduction of Uplink Full Power Transmission

	R4-2011450
	Qualcomm, Samsung
	CR to TS38.101-2 on ULFPTx and UE SRS port configuration clarification

	R4-2010811
	Huawei, HiSilicon
	Proposal 1: Update the MPR requirement for 2Tx against to the per UE level unwanted emissions.
Proposal 2: Align the terms of full power transmission modes with RAN1 and RAN2.
Proposal 3: Checking RAN1 understanding of the ULFPTx modes for FR2.
Proposal 4: Focus on the CR content to UL MIMO ULFPTx only.

	R4-2010812
	Huawei, HiSilicon
	Draft CR for TS 38.101-1 to update eMIMO full power transmission



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: Remaining Issues for ULFPTx in FR2
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1-1: Whether or not to allow all ULFPTX modes in FR2
· Background: Last meeting, RAN4 sent LS to RAN1 for clarification on the feasibility of Mode-0/2 in FR2.
· Proposals: 
· Option 1 (Samsung, Qualcomm): Similar to FR1, RAN4 allow all ULPFTx Modes and requirement is applicable depending on UE’s reported capability, with following text proposal:
	· The maximum output power requirement for single layer transmission configured with uplink full power transmission (ULFPTx) shall apply to a UE that supports ULFPTx feature and is configured for single layer transmission for its declared full power mode [8, TS 38.213] as specified in Table 6.2D.1.0-2.
· Table 6.2D.1.0-2: PUSCH Configuration for uplink full power transmission (ULFPTx)
	ULFPTx Mode
	Transmission scheme
	DCI format 
	Modulation
	Number of layers
	TPMI index

	Mode-1
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM 1
	1
	2

	Mode-2
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM
	1
	0 or 12

	Mode Not Provided
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM
	1
	0,1

	NOTE 1:   For PUSCH configured with ULFPTxModes set to Mode1, the requirement for CP-OFDM based modulation is assumed to be met if the requirement for 2-layer UL MIMO has been validated. 
NOTE 2:   TPMI index selected shall be based upon the full power TPMI reported by the UE [8, TS 38.213].


· 


· Option 2 (Huawei): Checking RAN1 understanding of the ULFPTx modes for FR2.
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Sub-topic 2-2: Remaining Issues for ULFPTx in FR1
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2-1: In current CR, MPR requirement in UL MIMO section (for normal UL MIMO and UPFPTx for UL MIMO) refer to general MPR section   
· Proposals: 
· Proposal 1 (Huawei): Update the MPR requirement for 2Tx against to the per UE level unwanted emissions.
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Issue 2-2-2: For two potential mapping method for multi-port SRS resource with two PA   
· Background: Last meeting, RAN4 sent LS to RAN1 for clarification on the feasibility of two potential mapping method for multi-port SRS resource with two PA.
· Proposals: 
· Proposal 1 (Samsung): The text change proposal in the endorsed CR [R4-2008463] shall be based to cover potential different understandings on two mapping methods for multi-port SRS resource with two PA.
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Issue 2-2-3: 1TX port Transmission Requirement for Mode-1 UE by using transparent TxD   
· Proposals: 
· Proposal 1 (Samsung): The text change proposal in the endorsed CR [R4-2008463] as below shall be based to cover the required full power transmission requirement for 1TX port Transmission for Mode-1 UE by using transparent TxD: 
	<Endorsed text proposal in R4-2008463>
If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2.1 apply for the power class as indicated by the ue-PowerClass field in capability signaling. 


· Detailed test methodology for transparent TxD depends on Rel-16 TEI discussion. 
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

Issue 2-2-4: Align the terms of full power transmission modes with RAN1 and RAN2   
· Proposals: 
· Proposal 1 (Huawei): Align the terms of full power transmission modes with RAN1 and RAN2
· Recommended WF
· Companies’ views are collected in 1st round discussion. 

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

	Qualcomm
	Issue 2-1-1: We prefer to go with the RAN4 understanding and no need for RAN1 checks. Hence option 1.
Issue 2-2-1: MPR work should be aligned with other 2Tx work. The motive for 2Tx MPR chance was not FPTx but a change in emission requirements to aligned with regulatory but this draft CR does not have emission changes so why does it have MPR change is unclear.  For FPTx it needs to be clairifed for which mode the new MPR is valid. We may need UL MIMO (2-layer) MPR, FPTx 2-port config MPR (1-layer) and TxD MPR. So this CR is too vague at the moment to make it clear.  
Issue 2-2-2: We support Samsung CR text. 
Issue 2-2-3: We support his Samsung text as in proposal. Same power class requirement should apply regardless of implementation when network configures UE with single logical port transmissions. 
Issue 2-2-4: It is not cclear from the proposal or from the Huawei paper, how ran1 and ran4 use different language? Can we get an example? If it is this one, “It is noted that RAN2 already named “the mode not provided” as full power transmission mode of full power, i.e. mode-full power, the CR should be updated accordingly.” So which mode in “old” terminology this refers to?
We agree terminology should be aligned between WG’s but agreeing to an open ended proposal is difficult because then in the next phase we will see different CR’s all referring to same proposal, so the proposal should be clear enough. 


	Intel
	Issue 2-1-1: Whether or not to allow all ULFPTX modes in FR2
Option 2
Issue 2-2-2: For two potential mapping method for multi-port SRS resource with two PA   
Option 1.  Besides, RAN4 should have assumptions on reference architectures to allow RAN5 to perform conformance testing without any ambiguity.
Issue 2-2-3: 1TX port Transmission Requirement for Mode-1 UE by using transparent TxD   
Option 1


	OPPO
	Issue 2-1-1: Whether or not to allow all ULFPTX modes in FR2
Option 2, considering RAN4 already sent LS to RAN1 for this issue. But it might need to be consider how to proceed if no reply is received in this meeting.
Issue 2-2-2: For two potential mapping method for multi-port SRS resource with two PA   
Ok with Option 1.
Issue 2-2-3: 1TX port Transmission Requirement for Mode-1 UE by using transparent TxD   
Ok with Option 1.
Issue 2-2-4: Align the terms of full power transmission modes with RAN1 and RAN2   
Ok with Option 1.

	Skyworks
	2-2-1: Unclear what is proposed: is it MPR for TxDiv or UL MIMO (1 stream/ 2stream?)? in which section of the spec? the number of MPR cases and place to capture need to be agreed (and aligned for PC1.5)
2-2-2: Is it then agreed that there is a separate MPR for all mapping options? Or a sub-set? Or using the worst case?

	Huawei, HiSilicon
	Issue 2-1-1: Whether or not to allow all ULFPTX modes in FR2
Option 2, we can wait for the feedback from RAN1, but if no reply LS received in time, RAN4 can discuss how to proceed in 2nd round. 
Feedback to Qualcomm’s comments: This CR is just a supplement based on the endorsed CR in last meeting, that’s the reason we didn’t make changes for the unwanted emission part. In our view, both two-layer and single layer/single port 2Tx should have a similar revised MPR for PC2.
Issue 2-2-2: For two potential mapping method for multi-port SRS resource with two PA   
We see no direct impact of the clarification on the mapping methods to the draft CR proposed in this meeting.
Issue 2-2-3: 1TX port Transmission Requirement for Mode-1 UE by using transparent TxD   
Ok with Option 1.
Issue 2-2-4: Align the terms of full power transmission modes with RAN1 and RAN2   
Ok with Option 1.
Feedback to Qualcomm’s comments: To be clear, what we proposed is to change “Mode Not Provided ” to “Mode-full power” to align with the term used by RAN2 and RAN1.

	LGE
	Issue 2-1-1: Whether or not to allow all ULFPTX modes in FR2
Option 2. It would be better to check RAN1’s understanding before allowing all ULPFTx for FR2.
Issue 2-2-1: In current CR, MPR requirement in UL MIMO section (for normal UL MIMO and UPFPTx for UL MIMO) refer to general MPR section
We support to change the MPR requirements due to the emission changes for UL-MIMO and suggest to merge the MPR proposals with R4-2008046.
Issue 2-2-2: For two potential mapping method for multi-port SRS resource with two PA
Okay for P1
Issue 2-2-3: 1TX port Transmission Requirement for Mode-1 UE by using transparent TxD   
Okay for P1

	Samsung
	Issue 2-1-1: Whether or not to allow all ULFPTX modes in FR2
As expressed in our contribution, P1 is preferred and don’t see the necessity for RAN1 check since current requirement is inclusive because the applicability of requirement is anyway dependent on UE capability reporting. If we have not received feedback from RAN1, the current structure in P1 should be followed. 
Issue 2-2-1: In current CR, MPR requirement in UL MIMO section (for normal UL MIMO and UPFPTx for UL MIMO) refer to general MPR section   
Generally, we are okay with Huawei’s intention for update MPR requirement for 2TX against per-UE level unwanted emission, but as other companies mentioned, this updated MPR requirement is not only for ULFPTx. To complete ULFPTx requirement, refer to the updated requirement is enough and if the corresponding part in 2TX MPR can be updated in this meeting, the corresponding MPR requirement for ULFPTx can be changed to refer to new requirement depending on scenario.  
Issue 2-2-2: For two potential mapping method for multi-port SRS resource with two PA   
As proponent of P1, of course we support P1. 
To Skyworks, our understanding is 2TX MPR table should be referred only if 2TX is used to achieve full power. 
Issue 2-2-3: 1TX port Transmission Requirement for Mode-1 UE by using transparent TxD   
As proponent of P1, of course we support P1. 
Issue 2-2-4: Align the terms of full power transmission modes with RAN1 and RAN2   
Okay with P1. 


 
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2010097
(Samsung CR to TS38.101-1)
	Intel: Suggest to merge with R4-2010812

	
	Huawei: Besides the other changes proposed in R4-2010812, we’d like to make some changes for 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.
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the minimum output power is defined as the mean power at each transmit connector in one sub-frame (1 ms).

	
	SoftBank: R4-2010303 proposed the list of Tx requirements for 2Tx requirements that should be specified at sum of emissions from all antenna connectors. Compared to the list, some Tx requirements are still 'each antenna connector', so they should be aligned. 

	
	Samsung:
To Huawei: why minimum output requirement should be changed, but it is not new but already adopted in R15? Is the proposed change also applied to R15 spec?  
To Intel’s proposal on merging with CR R4-2010812, we see the possibility of not agreeing 2TX MPR in this meeting. Furthermore, separate CRs manner is preferred because one CR is to introduce ULFPTx and one CR is to introduce updated 2TX MPR. 
To Softbank, we are okay to align this but we prefer to have RAN4 agreement firstly. Another point is the proposed change in R4-2010303 is starting from R15 change, but it is obviously not our intention to introduce requirement impact to R15 due to introduction of ULFPTx feature. 

	R4-2011450
(Qualcomm CR to TS38.101-2)
	Intel: wait for RAN1 reply LS and then comeback.

	
	

	
	

	
	

	R4-2010812
(Huawei draft CR to TS38.101-1)
	Intel: Suggest to merge  with R4-2010097

	
	

	
	

	
	


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 or not to allow all ULFPTX modes in FR2
· Proposals: 
· Option 1 (Samsung, Qualcomm): Similar to FR1, RAN4 allow all ULPFTx Modes and requirement is applicable depending on UE’s reported capability, with following text proposal:
	· The maximum output power requirement for single layer transmission configured with uplink full power transmission (ULFPTx) shall apply to a UE that supports ULFPTx feature and is configured for single layer transmission for its declared full power mode [8, TS 38.213] as specified in Table 6.2D.1.0-2.
· Table 6.2D.1.0-2: PUSCH Configuration for uplink full power transmission (ULFPTx)
	ULFPTx Mode
	Transmission scheme
	DCI format 
	Modulation
	Number of layers
	TPMI index

	Mode-1
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM 1
	1
	2

	Mode-2
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM
	1
	0 or 12

	Mode Not Provided
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM
	1
	0,1

	NOTE 1:   For PUSCH configured with ULFPTxModes set to Mode1, the requirement for CP-OFDM based modulation is assumed to be met if the requirement for 2-layer UL MIMO has been validated. 
NOTE 2:   TPMI index selected shall be based upon the full power TPMI reported by the UE [8, TS 38.213].


· 


· Option 2 (Huawei, Intel, OPPO, Huawei, LGE): Checking RAN1 understanding of the ULFPTx modes for FR2.
· 1st round discussion summary: 
· Since 4 companies are proposing to check RAN1 understanding before confirming all ULFPTx modes are allowed, we could wait for RAN1 reply LS. As suggested by one company, RAN4 should make the decision for how to proceed if we have not received any response from RAN1 till 2nd round discussion. Considering it is the last meeting for eMIMO core requirement, it is reasonable to set a deadline for checking. 
Tentative agreements:
· For whether or not to allow all ULFPTX modes in FR2: 
· Follow RAN1 reply LS for the understanding of the ULFPTx modes for FR2.
· If RAN4 has not received RAN1 reply LS on FR2 ULFPTx modes clarification by 24th Aug (Monday of 2nd week), RAN4 shall allow all ULPFTx Modes and requirement is applicable depending on UE’s reported capability as provided in CR R4-2011450. 
Recommendations for 2nd round:
· If above tentative agreement is approved, RAN4 should focus on detailed CR revision. 


	Sub-topic#2-2
	Issue 2-2-1: In current CR, MPR requirement in UL MIMO section (for normal UL MIMO and UPFPTx for UL MIMO) refer to general MPR section   
· Proposals: 
· Proposal 1 (Huawei): Update the MPR requirement for 2Tx against to the per UE level unwanted emissions.
· 1st round discussion summary: 
· Companies seems have the same understanding that MPR requirement for 2TX should be changed due to per UE level unwanted emission; however, some companies also raise concerns on how to apply 1TX and 2TX MPR requirement for different scenarios. Furthermore, companies raise the concern that 2TX related MPR requirement may not be completed by this meeting. 
Tentative agreements:
· In order to introduce ULFPTx feature, follow endorsed CR by specifying ULFPTx mode’s MPR requirement by referring to Table 6.2.2-1:
· After RAN4 update MPR requirement for 2TX due to changed emission requirement to per-UE level, the corresponding reference in ULFPTx part shall be updated. 
Recommendations for 2nd round:
· Further discussion on above tentative agreement. 

	
	Issue 2-2-2: For two potential mapping method for multi-port SRS resource with two PA   
· Proposals: 
· Proposal 1 (Samsung): The text change proposal in the endorsed CR [R4-2008463] shall be based to cover potential different understandings on two mapping methods for multi-port SRS resource with two PA.
· 1st round discussion summary: 
· We received no opposition views on above P1. 
· On the other hand, two companies raise concerns on how to apply MPR requirement due to different UE architecture, which shall be clarified to RAN5. 
Tentative agreements:
· The text change proposal in the endorsed CR [R4-2008463] shall be based to cover potential different understandings on two mapping methods for multi-port SRS resource with two PA.
Recommendations for 2nd round:
· Based on the expected RAN1 reply LS, further discussion on the applicability of MPR requirement to different UE implementation.

	
	Issue 2-2-3: 1TX port Transmission Requirement for Mode-1 UE by using transparent TxD   
· Proposals: 
· Proposal 1 (Samsung): The text change proposal in the endorsed CR [R4-2008463] as below shall be based to cover the required full power transmission requirement for 1TX port Transmission for Mode-1 UE by using transparent TxD: 
	<Endorsed text proposal in R4-2008463>
If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2.1 apply for the power class as indicated by the ue-PowerClass field in capability signaling. 


· Detailed test methodology for transparent TxD depends on Rel-16 TEI discussion. 
· 1st round discussion summary: 
· We received no opposition views on above P1. 
Tentative agreements:
· The text change proposal in the endorsed CR [R4-2008463] as below shall be based to cover the required full power transmission requirement for 1TX port Transmission for Mode-1 UE by using transparent TxD: 
	<Endorsed text proposal in R4-2008463>
If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2.1 apply for the power class as indicated by the ue-PowerClass field in capability signaling. 


· Detailed test methodology for transparent TxD depends on Rel-16 TEI discussion. 
Recommendations for 2nd round:
· Above tentative agreement should be acceptable to the group. 

	
	Issue 2-2-4: Align the terms of full power transmission modes with RAN1 and RAN2   
· Proposals: 
· Proposal 1 (Huawei): Align the terms of full power transmission modes with RAN1 and RAN2, i.e., to change “Mode Not Provided ” to “Mode-full power” to align with the term used by RAN2 and RAN1
· 1st round discussion summary: 
· We received no opposition views on above P1. 
Tentative agreements:
· In CR to introduce ULFPTx feature, RAN4 use “Mode-full power” instead of “Mode Not Provided ” to align with the term used by RAN2 and RAN1. 
Recommendations for 2nd round:
· Above tentative agreement should be acceptable to the group. In 2nd round, CRs should be revised accordingly. 



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

	#1
	WF on Remaining Issues for ULFPTx 
[bookmark: _GoBack](used to capture remaining agreement to complete ULFPTx requirement)
	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  

	R4-2010097
(Samsung CR to TS38.101-1)
	Recommended to be “revised”. 

	R4-2011450
(Qualcomm CR to TS38.101-2)
	Recommended to be “revised”.

	R4-2010812
(Huawei draft CR to TS38.101-1)
	Recommended to be “revised”. (considering it is a general proposal which should be applied as MPR requirement for all 2TX cases, we suggest this should be treated separately from introducing ULFPTx feature.)



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”




