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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
Thread [135] includes following topics:
1. Topic #1: intra-band contiguous UL CA for FR1 power class 2 which is for agenda 9.3.2.4
2. Topic #2: intra-band NC UL CA for FR1 power class 2 which is for agenda 9.3.2.5
3. Topic #3: Intra-band UL contiguous CA for UL MIMO which is for agenda 9.3.2.6

Topic #1: PC2 intra-band contiguous UL CA
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109979
	Ericsson
	Proposal 1: the PCMAX,f,c for serving cell c should be based on the MPR for the total signal. For PH reporting the following exception: if the UE is configured with multiple uplink serving cells, the power PCMAX,c  used for the purpose of PH reporting on first serving cell c1 may not consider for computation of the said PH report transmissions on a second serving cell c2 as exempted  in subclause 7.7.1 of 38.213. 
Proposal 2: when secondary cells or serving cells with transmissions of low priority are significantly reduced in power (dropped), the MPRc for the remaining serving cell should apply for the total signal, that is, MPR = MPRc, at least for inner allocations on the remaining cell. 
Proposal 3: preventing SCell power reductions and “equal PSD” in conformance tests should be achieved by specifying configurable limits relative to the configured power for the serving cells. This would account for the actual power back-off (up to MPR and same for all serving cells) that is applied by the UE. The UE-specific limits should configured by RRC and activated/deactivated by a MAC-CE.


	R4-2111351
	Huawei, HiSilicon
	Big CR for PC2 intra-band UL contiguous CA 



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: Pcmax,c definition for intra-band UL CA
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1-1: Pcmax,c definition for intra-band (contiguous and non-contiguous) UL CA
· Proposals：
· Option 1: (From R4-2109979)
The PCMAX,f,c for serving cell c should be based on the MPR for the total signal. For PH reporting the following exception: if the UE is configured with multiple uplink serving cells, the power PCMAX,c  used for the purpose of PH reporting on first serving cell c1 may not consider for computation of the said PH report transmissions on a second serving cell c2 as exempted  in subclause 7.7.1 of 38.213.
· Option 2: (From R4-2109979)
When secondary cells or serving cells with transmissions of low priority are significantly reduced in power (dropped), the MPRc for the remaining serving cell should apply for the total signal, that is, MPR = MPRc, at least for inner allocations on the remaining cell.
· Recommended WF
· TBA 
Issue 1-1-2: MPR modification when serving cells with transmissions of low priority are dropped
· Proposals：
·  (From R4-2109979)
When secondary cells or serving cells with transmissions of low priority are significantly reduced in power (dropped), the MPRc for the remaining serving cell should apply for the total signal, that is, MPR = MPRc, at least for inner allocations on the remaining cell.
· Recommended WF
· TBA 

Sub-topic 1-2: MAC-CE enabling/disabling the UE-specific limits
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2-1: Are discussions on “MAC-CE enabling/disabling the UE-specific limits” in the current scope of Rel-17 FR1 RF enh WID?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]Issue 1-2-2: If ‘no’ of issue 2-2-1, do we need to add “specifying configurable limits relative to the configured power for the serving cells” into the WID?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA
Sub-topic 1-3: CR for PC2 intra-band UL contiguous CA
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-3-1: The applicable RF architecture for the MPR requirements agreed in RAN4 #98bis-e (i.e. R4-2105388)
· Proposals
· Applies for 1PA architecture, and clarifies in the CR: 
“The MPR with contiguous RB allocation is specified in Table 6.2A.2.1-1a for power class 2 CA bandwidth classes B and C when the signalling is absent for dualPA-Architecture IE.”
· Recommended WF
· TBA
Issue 1-3-2: ΔPpowerclass,CA definition 
· Proposals
· Applies with:
PCMAX_L  = MIN{10 log10 ∑ pEMAX,c  - TC , PEMAX,CA,(PPowerClass,CA– ΔPPowerClass,CA) – MAX(MAX(MPR, A-MPR) + ΔTIB,c + TC + TRxSRS, P-MPRc ) }
	PCMAX_H  = MIN{10 log10 ∑ pEMAX,c , PEMAX,CA ,PPowerClass,CA– ΔPPowerClass,CA }
ΔPPowerClass,CA = 3 dB for a power class 2 capable UE when 10 log10 ∑ pEMAX,c of 23 dBm or lower is indicated; or when PEMAX,CA  of 23dBm or lower is indicated; or when the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the percentage of total uplink symbols transmitted on all UL CCs in a certain evaluation period is larger than 50%; or when the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of total uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC2-FR1 as defined in TS 38.331 (The exact evaluation period is no less than one radio frame);
· Recommended WF
· TBA
Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1
Issue 1-1-1: Pcmax,c definition for intra-band (contiguous and non-contiguous) UL CA
	Company
	Comments

	LGEXXX
	Proposal is reasonable with The PCMAX,f,c for serving cell c should be based on the MPR for the total signal. But detail specification change will be further discuss how to apply the contents in TS38.101-1.

	Qualcomm
	Should it be: 
The PCMAX,f,c for serving cell c should be based on the MPR for the total signal. For PH reporting the following exception: if the UE is configured with multiple uplink serving cells, the power PCMAX,c  used for the purpose of PH reporting on first serving cell c1 may not be considered for computation of the said PH report transmissions on a second serving cell c2 as exempted  in subclause 7.7.1 of 38.213.
Or make it an actual requirement
The PCMAX,f,c for serving cell c shall be based on the MPR for the total signal. For PH reporting the following exception: if the UE is configured with multiple uplink serving cells, the power PCMAX,c  used for the purpose of PH reporting on first serving cell c1 shall not be considered for computation of the said PH report transmissions on a second serving cell c2 as exempted  in subclause 7.7.1 of 38.213.
Or different English:
The PCMAX,f,c for serving cell c should be based on the MPR for the total signal. For PH reporting the following exception applies: if the UE is configured with multiple uplink serving cells, for computation of the said PH report transmissions on a second serving cell c2 UE shall not consider the PCMAX,c  sed for the purpose of PH reporting on first serving cell c1, as exempted  in subclause 7.7.1 of 38.213.
The text as presented is not acceptable since it can be interpret too many ways. We would also like to know if the 38.213 PH is really based on “should’s” not “shalls” so UE either has freedom to choose or then it is mandated to a behavior


	Huawei, HiSilicon
	Generally with the concept. The PCMAX,f,c wording could be:
The PCMAX,f,c for serving cell c should be based on the MPR defined for intra-band UL CA. 
Exception part is OK for us.

	Nokia
	What is the exact boundary on when PCMAX,c may consider for computation of the said PH report transmission on a second serving cell c2?



Issue 1-1-2: MPR modification when serving cells with transmissions of low priority are dropped
	Company
	Comments

	LGE
	Need more clarification. We think the 2nd Cell is dropped situation, then the UE just follow single CC MPR will be considered when CA is deactivated. So I really do not understood why the change is needed in intra-band CA UE.

	Huawei, HiSilicon
	Even the 2nd cell be dropped, the MPR for the other cell is not the same as single CC.

	Nokia
	A similar question on 1-1-1. What is the boundary on when MPRc starts to apply for the total signal? Even inner allocations, as far as the DC location is at the center of the configured CCs, MPR for CA would be necessary, though the RBs are close to the center of the configured CCs, it would not be a problem.



Sub topic 1-2
Issue 1-2-1: Are discussions on “MAC-CE enabling/disabling the UE-specific limits” in the current scope of Rel-17 FR1 RF enh WID?
	Company
	Comments

	LGEXXX
	Maybe, it will be really impact to intra-band CA for PC3 and PC3, then RAN4 need to treat the MAC-CE issues.

	Qualcomm
	This issue seems to overlap with topic #3 of thread [103] for rel-16. Regardless, we will need little more time to check. 

	Huawei, HiSilicon
	We don’t see this objective in the current WID. 

	OPPO
	According to the WID, it’s not in the scope.

	Apple
	Not in the WI scope. This proposal is also discussed in thread [103]



Issue 1-2-2: If ‘no’ of issue 2-2-1, do we need to add “specifying configurable limits relative to the configured power for the serving cells” into the WID?
	Company
	Comments

	LGEXXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:It is up to RAN4 decision. And we can add the scope in WID based on RAN4 consensus.

	Qualcomm
	It would be good to have the understanding in plenary level. For that we need little more time. 

	OPPO
	Revise WID is RAN discussion.

	Apple
	We have concern on adding this new requirement as also commented in thread [103].




Sub topic 1-3
Issue 1-3-1: The applicable RF architecture for the MPR requirements agreed in RAN4 #98bis-e (i.e. R4-2105388)
	Company
	Comments

	LGEXXX
	Agree with the proposal Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	OPPO
	Ok with Proposal. For the UE with dual PA is the intention to further add separate requirements for them?



Issue 1-3-2: ΔPpowerclass,CA definition 
	Company
	Comments

	LGEXXX
	Agree with the proposalSub topic 1-1: 
Sub topic 1-2:
….
Others:

	OPPO
	Ok with proposal.



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

	R4-2111351
	Qualcomm: Why not make Table 6.2A.2.1-2a to Table 6.2A.2.1-3? There is also color enhancements in the CR. Those should be cleaned.Company A

	
	Company BHuawei, HiSilicon: To Qualcomm, sure, we could change accordingly.

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic#1-1
	Issue 1-1-1: Pcmax,c definition for intra-band (contiguous and non-contiguous) UL CATentative agreements:
Candidate options:
Recommendations for 2nd round:
Tentative agreement, the wording needs further revision according to comments: 
The PCMAX,f,c for serving cell c should be based on the MPR for the total signal. For PH reporting the following exception: if the UE is configured with multiple uplink serving cells, the power PCMAX,c  used for the purpose of PH reporting on first serving cell c1 may not consider for computation of the said PH report transmissions on a second serving cell c2 as exempted  in subclause 7.7.1 of 38.213.
Issue 1-1-2: MPR modification when serving cells with transmissions of low priority are dropped
Companies need time further check on the solution. Suggest further discussion in 2nd round.

	Sub-topic#1-2
	Issue 1-2-1: Are discussions on “MAC-CE enabling/disabling the UE-specific limits” in the current scope of Rel-17 FR1 RF enh WID?
Issue 1-2-2: If ‘no’ of issue 2-2-1, do we need to add “specifying configurable limits relative to the configured power for the serving cells” into the WID?
No agreement for sub topic 1-2.

	Sub-topic#1-3
	Issue 1-3-1: The applicable RF architecture for the MPR requirements agreed in RAN4 #98bis-e
Issue 1-3-2: ΔPpowerclass,CA definition 
No objection received for sub topic 1-3.
Revise the CR R4-2111351, capture the agreement in sub topic 1-1 into the CR.




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

	R4-2111351XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”To be revised



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

	R4-21XXXX
	WF on Pcmax,c definition for FR1 intra-band contiguous and non-contiguous UL CA
	




Topic #2: PC2 intra-band NC UL CA
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2108799
	Qualcomm
	Observation 1: In order to avoid scheduling impacted by PA swap time, the time must be << CP length. 
Observation 2: PUSCH must always be transmitted by the same antenna as preceding SRS   
Proposal 1: PA swap time for 26+23 dBm 2 LO architecture is << CP length and no impact to RAN1 for it. 
Proposal 2: 26+23 dBm 2 LO architecture is not used for MPR analysis but this architecture conforms to the MPRs based on 26+26 dBm architecture. 
Proposal 3: Remove Carrier leakage and IQ image exceptions from 6.5A.2.2.2 without any relaxations
Proposal 4: Remove Carrier leakage and IQ image exceptions from 6.5A.3.1 without any relaxations
Proposal 5: Remove Carrier leakage and IQ image exceptions from 6.5A.2.4.1.2 without any relaxations
Proposal 6: Delay the work for NC UL CA with Tx diversity architcture until generic Rel-16 Tx diversity work has been completed.   

	R4-2109260
	Nokia
	Simulation information based on 1x26 dBm PA + 1LO with 200 MHz BW is provided:
· Simulated backoff for 20+40 MHz CA with 20 MHz gap as a function of the allocation bandwidth with (on the left) and without (on the right) the LO included
[image: ]   [image: ]
· Simulated backoff for 40+40 MHz CA with 120 MHz gap as a function of the allocation bandwidth with (on the left) and without (on the right) the LO included.
[image: ][image: ]

	R4-2109261
	Nokia
	Proposal 1. Define PC2 1PA intra-band UL non-contiguous carrier aggregation MPR with the LO exemption as
14;                 	        0 <= B <= 1.44
14.5 - 0.34 A;         1.44 < B <= 25
6.45 - 0.0182 A; 25 < B <= BWagg
Proposal 2. Handle asymmetric allocations whose IQ image falls outside the channels with increased IQ image attenuation.

	R4-2109965
	LGE
	Observation1: The #4 RF architecture with 1x23dBm+1x26dBm PAs can support UL non-contiguous CA with the separate class III. Also support UL-MIMO in single carrier compare to architecture #2 and #3.

Obeservation2: Based on MPR results, the delta MPR value is not quite different (up to 1.5dB) between #1 PA architecture and #4 PA architecture.

Observation3: The PA swapping time does not need for intra-band non-contiguous CA since each PA per CC operate for intra-band non-contiguous CA operation.


Proposal 1: Based on the MPR results, we propose following MPR requirements for PC2 NR intra-band non-contiguous CA UE 
· MPRIM3 to meet -30dBm/MHz
MPR=MA Where MA is defined as follows
MA = 	16; 	0 ≤ B < 1.08
			15.0; 	1.08 ≤ B < 2.88
	14.0; 	2.88 ≤ B < 5.40
12.0;  5.40 ≤ B < 9.72
10.5; 	9.72 ≤ B < 16.38
			9.0; 	16.38 ≤ B
Where:
B=(LCRB_alloc, 1* 12* SCS1 + LCRB_alloc,2 * 12 * SCS2)/1,000,000
· MPRIM5 to meet -13dBm/MHz
MPR=MA Where MA is defined as follows
MA = 	9	;	 0 ≤ B < 0.54
8	;	 0.54 ≤ B < 1.08
7	; 	1.08 ≤ B < 2.16
6.5	; 	2.16 ≤ B < 3.24
5.5	; 	3.24 ≤ B < 5.4
4	; 	5.4 ≤ B
Where:
B=(LCRB_alloc, 1* 12* SCS1 + LCRB_alloc,2 * 12 * SCS2)/1,000,000

	R4-2110820
	OPPO
	Observation 1:    For intra-band UL NC CA with 1x23dBm+1x26dBm + 2LO architecture, 0us is not achievable.
Proposal 1:         It is proposed to specify 35us and 140us as the PA swap time for architecture #4.
Proposal 2:         It is proposed to reuse in-gap exception under some conditions (e.g. Sync) as defined for PC3 for the architecture #2 and #3.

	[bookmark: OLE_LINK37][bookmark: OLE_LINK38]R4-2111384
	Huawei, HiSilicon
	Observation 1: it was agreed to allow the exception on spurious requirement for intra-band UL NC CA when synchronized across licensees.
Proposal 1: For PC2 intra-band UL NC CA, in-gap exception follows the agreement made in Rel-16. For ACLR, 3dB relaxation is proposed to be reused for PC2 intra-band UL NC CA. For SEM requirement, exception refers to the requirement for LO leakage or image requirement applies.
Proposal 2: Introduce new UE capability for intra-band UL NC CA, to indicate the network that whether UE can support CA without RF requirement exception. 
Proposal 3: PA swap time for architecture #4 could be 0us or 35us or 140us, define new UE capability to indicate PA swap time.

	R4-2111480
	Skyworks
	Proposal on swap time for PC3+PC2 architecture: 
· To provide any benefit versus PC3 and limited degradation versus baseline architecture a maximum swap time of 15us is allowed.
· Unless the MPR difference compared to the baseline architecture is less than 1dB for the best allocation, this architecture will use separate MPR values in the specification (table or delta).

Proposal on architecture requiring in-gap exceptions:
· In-gap exceptions are only allowed for CC configurations where the gap bandwidth is less or equal than the two CC aggregated bandwidth
· In-gap exceptions are only allowed for UEs also supporting UL MIMO together with NC UL CA
· FFS if this restriction is applicable for the case where the in-gap channels belong to the same operator or to co-located cells with non-simultaneous Tx/Rx
· FFS if in-gap SEM exceptions are associated with better image and carrier leakage UE capability
· Unless the MPR difference compared to the baseline architecture is less than 1dB for the best allocation, this architecture will use separate MPR values in the specification (table or delta) 



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: MPR comparison among architecture options 
Sub-topic description:
Open issues and candidate options before e-meeting:
	Arch
	description

	#1
	2x26dBm PA + 2LO with 100MHz BW

	#2
	1x26dBm PA + 1LO with 200MHz BW

	#3
	2x23dBm PA + 1LO with 200MHz BW

	#4
	1x23dBm+1x26dBm  + 2LO with 100MHz BW



Issue 2-1-1: MPR comparison among architecture options
<Recommend discussion on the analysis provided in R4-2104819>
· Proposals
· For Architecture #2: 
From R4-2109260, Simulated backoff for 40+40 MHz CA with 120 MHz gap as a function of the allocation bandwidth with (on the left) and without (on the right) the LO included.
[image: ][image: ]
Define PC2 1PA intra-band UL non-contiguous carrier aggregation MPR with the LO exemption as
14;                 	        0 <= B <= 1.44
14.5 - 0.34 A;         1.44 < B <= 25
6.45 - 0.0182 A; 25 < B <= BWagg
· For Architecture #1 and #4: 
From R4-2108799: 26+23 dBm 2 LO architecture is not used for MPR analysis but this architecture conforms to the MPRs based on 26+26 dBm architecture.
                       From R4-2109965: Based on MPR results, the delta MPR value is not quite different (up to 1.5dB) between #1 PA architecture and #4 PA architecture.
[image: ]

· MPRIM3 to meet -30dBm/MHz
MPR=MA Where MA is defined as follows
MA = 	16; 	0 ≤ B < 1.08
			15.0; 	1.08 ≤ B < 2.88
	14.0; 	2.88 ≤ B < 5.40
12.0;  5.40 ≤ B < 9.72
10.5; 	9.72 ≤ B < 16.38
			9.0; 	16.38 ≤ B
Where:
B=(LCRB_alloc, 1* 12* SCS1 + LCRB_alloc,2 * 12 * SCS2)/1,000,000
· MPRIM5 to meet -13dBm/MHz
MPR=MA Where MA is defined as follows
MA = 	9	;	 0 ≤ B < 0.54
8	;	 0.54 ≤ B < 1.08
7	; 	1.08 ≤ B < 2.16
6.5	; 	2.16 ≤ B < 3.24
5.5	; 	3.24 ≤ B < 5.4
4	; 	5.4 ≤ B
Where:
B=(LCRB_alloc, 1* 12* SCS1 + LCRB_alloc,2 * 12 * SCS2)/1,000,000
· Recommended WF
· TBA
Sub-topic 2-2: Architecture options handling

Issue 2-2-1: For 1x26dBm PA + 1LO with 200MHz BW and 2x23dBm PA + 1LO with 200MHz BW, how to handle in-gap requirement when LO or image fall inside?
· Proposals
· Option 1: remove exceptions for ACLR/SEM/SE when LO or image fall inside the gap
· Option 2: 
•	In-gap exceptions are only allowed for CC configurations where the gap bandwidth is less or equal than the two CC aggregated bandwidth
•	In-gap exceptions are only allowed for UEs also supporting UL MIMO together with NC UL CA
· Option 3: reuse in-gap exception under some conditions (e.g. Sync) as defined for PC3 for the architecture #2 and #3.
· Option 4: 
For PC2 intra-band UL NC CA, in-gap exception follows the agreement made in Rel-16. For ACLR, 3dB relaxation is proposed to be reused for PC2 intra-band UL NC CA. For SEM requirement, exception refers to the requirement for LO leakage or image requirement applies.
Introduce new UE capability for intra-band UL NC CA, to indicate the network that whether UE can support CA without RF requirement exception. 

· Recommended WF
· TBA
Issue 2-2-2: For 1x23dBm + 1x26dBm PA + 2LO with 100MHz BW, how to handle the swap time between PAs?
· Proposals
· Option 1: PA swap time for 26+23 dBm 2 LO architecture is << CP length and no impact to RAN1 for it.
· Option 2: specify 35us and 140us as the PA swap time for architecture #4.
· Option 3: a maximum swap time of 15us is allowed
· Option 4: PA swap time for architecture #4 could be 0us or 35us or 140us, define new UE capability to indicate PA swap time.
· Option 5: The PA swapping time does not need for intra-band non-contiguous CA since each PA per CC operate for intra-band non-contiguous CA operation.
Moderator note: option 5 is generally equal to option 1?
· Recommended WF
· TBA

Issue 2-2-3: architecture option(s) for intra-band UL NC CA: architecture No. is as in the table
	Arch
	description

	#1
	2x26dBm PA + 2LO 
with 100MHz BW

	#2
	1x26dBm PA + 1LO 
with 200MHz BW

	#3
	2x23dBm PA + 1LO 
with 200MHz BW

	#4
	1x23dBm+1x26dBm  + 2LO 
with 100MHz BW


· Proposals
· Option 1: Delay the work for NC UL CA with Tx diversity architcture until generic Rel-16 Tx diversity work has been completed.   (delay architecture #3)
· Option 2: other
· Recommended WF
· TBA

Issue 2-2-4: whether MPR requirements are separate defined for different architecture? 
· Proposals
· Option 1: 
Unless the MPR difference compared to the baseline architecture is less than 1dB for the best allocation, this architecture will use separate MPR values in the specification
· Option 2: Other
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1
Issue 2-1-1: MPR comparison among architecture options
	Company
	Comments

	XXXLGE
	For the architecture #2, MPR of Nokia paper is smaller than PC3 intra-band NC CA UE. Maybe ist is depend on RF architecture since PC3 UE considered 2PA RF architecture. 
For the LO leakage, we need to check the 1LO issue.
For the architecture #1 and #4, we proposed one MPR requirement since the max. difference is up to 1.5dB between two RF architecture.
Anyway, we prefer to define just one set MPR requirements as same PC3 intra-band NC CA UE.Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Qualcomm
	 
There should be no issues for architecture #1 in terms of defining in-gap requirements. 
MPR measurements have been done for PC3 and PC2. From our PC3 measurement, the peak MPR for IM3_n30dBm was shown to range from [14-17]dB depending on the RF band. MPR_IM3_n13 was found to be [9-10.5]dB depending on the RF band. We would like more time to confirm these numbers. I think LGE meant back off for IM3 not IM5 for MPR in n13dBm region for architecture 1.
For architecture 2:
The image problem that has been presented in previous meetings for PC3. Ways to get around would be to relax the in gap ACLR requirement depending on frequency separation and CC channel bandwidth where the composite SEM provides a manageable level for LO leakage emissions, otherwise UE needs to declare 2PA for NC-ULCA. If the image is relaxed, and there is no LO leakage taken into consideration, then the peak MPR was measured to be [15]dB for MPR_IM3_n30dBm and the peak IM3_n13dBm is [TBD]. Data maybe available in 2nd round.
For architecture 3:
No PA data is obtained for architecture 3 to date. Possibly we can have preliminary data by next meeting.
For architecture 4:
No PA data is obtained for architecture 4 to date. Possibly we can have preliminary data by end of 2nd round.

	Skyworks
	In Our view it is obvious we have a problem as the proposed MPR for 1PA PC2 seems better than the proposed MPR for 23+26. Our data shared in earlier meeting show that 26+26dBm 2LO and 2PA is the only way to support all cases with best MPR. Our data show that same (and most of time better) MPR can be achieved than PC3. If 23+26dBm is supported we suggest that a delta MPR of 1.5dB is used but baseline MPR is based on 26+26dBm
For 23+23dBm+TxDiv or 1PA 26dBm. We believe these should be separate MPR as there is restrictions on the case supported and the MPR should be hoigher than the 2PA 2LO case. For the data provided by Nokia, this is very useful as it confirms that in some case that MPR can be very large. In this case MPR would apply to BW separation class <=200MHz.
To LGE single MPR in PC3 I want to remind this was based on two PC3 PAs.

	Huawei, HiSilicon
	For architecture #2, we will provide simulation result soon, to compare with Nokia’s.
For architecture #3, we don’t see impact from RIMD obviously, about 1dB higher MPR compared with PC3 MPR can be applied for this architecture. 
For architecture #1 and #4, we suggest 1 MPR table can be used. We propose to compare the result from SKY and LGE in 2nd round.

	Nokia

	Just for clarification, our proposal is if there are countries where LO exemption is allowed, the proposed MPR can be used. But we need to further check if there is. If not, this architecture cannot be practical due to significant MPR. 



Sub topic 2-2
Issue 2-2-1: For 1x26dBm PA + 1LO with 200MHz BW and 2x23dBm PA + 1LO with 200MHz BW, how to handle in-gap requirement when LO or image fall inside?
	[bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK33]Company
	Comments

	LGEXXX
	Prefer option 1 or option 3 to solve the in-gap exception for #2, #3 RF architecture.Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Qualcomm
	We prefer option 1 and so alignment with regulators

	Skyworks
	We do not support a blank exception to SEM in the gap as in some cases it is a large interference to adjacent channels. It might be only work if affected channels belong to the same operator or collocated scenario.
Limiting the exception grant  to cases where the gaps less  or equal than aggregated BW means the level that applies is -13dBm/MHz which can be handled by additional AMPR term and Image improvement and an exception for LO.

	Huawei, HiSilicon
	We prefer option 3 or option 4. To Qualcomm, considering some regulators may follow 3GPP requirement, we propose UE capability to network clearly state whether UE need exception to solve the regulation issue.
To SKY, in the current Rel-16 spec, we are OK with ‘affected channel belong to the same operator or collocated scenario’. For case that does not expect exception, it could be improved by delta MPR or just not configure NC CA to the UE.

	DOCOMO
	We prefer option 1. As far as we checked, such exceptions are not allowed in Japanese regulation. To allow the use of single PA architecture for UL NCCA, we would like to remove such exception for PCs including PC3 and discuss possible alternatives.

	OPPO
	Option 3

	Nokia
	Before making a decision, we need to check if there are surely allowed to exempt the regulations or not. If not, this option cannot be taken unfortunately due to the huge MPR. 
At least small sub-band gap is necessary but if the channel bandwidth size is the same, this mitigate the issue further. If we also specify the scenarios where channel bandwidth is asymmetric, increased IQ image rejection is needed.
Interference issues may be mitigated by colocation but not solved in some case. We also would like to understand where the text comes from? What can be solved by synchronization?
For the signalling is absent for dualPA-Architecture IE, if carrier leakage or I/Q image lands inside the gap spectrum between 2 UL CCs when UL CCs are synchronized with frequencies in the gap, exception to the SEM requirement applies 

	Apple
	We agree with Skyworks that exception only applies when the gap is equal or less than the aggregated BW.



Issue 2-2-2: For 1x23dBm + 1x26dBm PA + 2LO with 100MHz BW, how to handle the swap time between PAs?
	Company
	Comments

	LGEXXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:We think the PA swapping scenarios is quite corner case. So, LGE prefer option 4 or option 5.

	Qualcomm
	From PA swaptime point of view, option 1 or option 5 are the same and we have no opinion but if intent is to use option 1 or 5 selection as basis for other requirements based on aPA architecture, then we prefer option 5.  

	Skyworks
	We do not agree that swap is not needed for NC Ul CA due to equal PSD but also when one CC is used the 23dBm PA cannot provide 26dBm. Thus swap is needed and swap time of 140us is definitively not acceptable to a solution that also requires higher MPR. If not PC2 support with this architecture would only be 1.5dB higher power than PC3 and loose many symbols.

	Huawei, HiSilicon
	For some case(not sure whether corner), swap time is needed. We need to clearly define under which case swap time is needed. For example: PA swap time is only allowed when the configured power on CC1 larger than 23dBm and configured power on CC2 are adjacent in time domain.
For PA swap time, <=CP or 35us could be indicated by new UE capability if 140us is not allowed by companies.

	OPPO
	Option 2.

	Apple
	PA swapping is only needed when the BWP ratio between the two CCs changes from above 1 to below 1 and vice versa. Since it involves BWP switching, the PA swapping time can be absorbed in the BWP switching time. 



Issue 2-2-3: architecture option(s) for intra-band UL NC CA: architecture No. is as in the table
	Company
	Comments

	LGEXXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:we can accept to delay for #3 RF architecture issues which is related to TxD TEI in Rel-16

	Qualcomm
	Option 1. Arch #1 is only feasible for now. 

	Skyworks
	Given the confusion still existing on single CC TxDiv we believe that this architecture should be evaluated once single CC MPR and signaling is agreed. Thus separate MPR should apply.

	Huawei, HiSilicon
	We are OK to postpone #3 after single CC MPR is concluded. Propose to further discuss on architecture #1/#2/#4.

	OPPO
	Option 2, for clarification, TxD is agreed to be introduced in Rel-16, even the CR is not been agreed for the MPR, why the MPR discussion here depends on the TxD feature since the feature itself is clear? If the discussion suspended here, and the TxD is introduced in September, then restart the discussion isn’t it too late and 3 months are wasted?



Issue 2-2-4: whether MPR requirements are separate defined for different architecture? 
	Company
	Comments

	LGEXXX
	Prefer option 2. We would like to specify the one MPR requirements for PC2 intra-band NC-CA UE as same as PC3 intra-band NC-CA UE.Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Qualcomm
	We would prefer to only have one requirement that cover all implementations but since dualPA is a capability, that distinguishing can be considered according to the option 1. 

	Skyworks
	Our proposal:
[bookmark: OLE_LINK40][bookmark: OLE_LINK41]One MPR table based on two 26dBm PAs
Delta MPR (1.5dB? for BW<XX) for 23+26dBm 2LO
Separate MPR for 1x126dBm PA and TxDiv2x23dBm PA 1LO. Restricted to <200MHz

	OPPO
	Option 2. One requirement is preferred and would like to see how much difference between architectures.

	Apple
	Only one requirement is defined. UE should meet this requirement irrespective of implementations. To accommodate different architecture as being considered, the most relaxed requirements are applied.



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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Issue 2-1-1: MPR comparison among architecture options
For architecture #1 and #4, here we have some updated data, summary as below:
QC: [14-17]dB for IM3_n30dBm, [9-10.5]dB for MPR_IM3_n13 for #1
LGE: 16dB for IM3_n30dBm, 9dB for MPR_IM3_n13 for #1 and #4
SKW: 1.5dB MPR difference between #1 and #4
For architecture #2 and #3:
Nokia: ~14dB MPR for #2 with LO leakage exemption 
QC: peak MPR for #2 was measured to be [15]dB for MPR_IM3_n30dBm with LO leakage exemption
Suggest more MPR input for different architectures in the 2nd round 


	
	Issue 2-2-1: For 1x26dBm PA + 1LO with 200MHz BW and 2x23dBm PA + 1LO with 200MHz BW, how to handle in-gap requirement when LO or image fall inside?
· Option 1: remove exceptions for ACLR/SEM/SE when LO or image fall inside the gap(LGE, QC, DCM)
· Option 2: (SKW, Apple support bullet 2)
•	In-gap exceptions are only allowed for CC configurations where the gap bandwidth is less or equal than the two CC aggregated bandwidth
•	In-gap exceptions are only allowed for UEs also supporting UL MIMO together with NC UL CA
· Option 3: reuse in-gap exception under some conditions (e.g. Sync) as defined for PC3 for the architecture #2 and #3.(OPPO, HW, LGE)
· Option 4: (HW)
For PC2 intra-band UL NC CA, in-gap exception follows the agreement made in Rel-16. For ACLR, 3dB relaxation is proposed to be reused for PC2 intra-band UL NC CA. For SEM requirement, exception refers to the requirement for LO leakage or image requirement applies.
Introduce new UE capability for intra-band UL NC CA, to indicate the network that whether UE can support CA without RF requirement exception. 
Further discuss on：
1. if gap between CCs belong to the same operator or collocated scenario or sync with wanted CC, whether SEM/ACLR can be exception?
2. AMPR for in-gap emission requirement need more evaluation, is the MPR unacceptable?

	
	Issue 2-2-2: For 1x23dBm + 1x26dBm PA + 2LO with 100MHz BW, how to handle the swap time between PAs?
· Option 1: PA swap time for 26+23 dBm 2 LO architecture is << CP length and no impact to RAN1 for it.(QC)
· Option 2: specify 35us and 140us as the PA swap time for architecture #4.(OPPO)
· Option 3: a maximum swap time of 15us is allowed(SKW)
· Option 4: PA swap time for architecture #4 could be 0us or 35us or 140us, define new UE capability to indicate PA swap time.(LGE, HW)
· Option 5: The PA swapping time does not need for intra-band non-contiguous CA since each PA per CC operate for intra-band non-contiguous CA operation.(LGE,QC)
The other discussion captured:
PA swap time is allowed for which case?
1. PA swap time is only allowed when the configured power on CC1 larger than 23dBm and configured power on CC2 are adjacent in time domain.
2. PA swapping is only needed when the BWP ratio between the two CCs changes from above 1 to below 1 and vice versa: the PA swapping time can be absorbed in the BWP switching time.
Further check PA swap time is needed/allowed for which case, and what is the swap time UE can reach.

	
	Issue 2-2-3: architecture option(s) for intra-band UL NC CA: architecture No. is as in the table
	Arch
	description

	#1
	2x26dBm PA + 2LO 
with 100MHz BW

	#2
	1x26dBm PA + 1LO 
with 200MHz BW

	#3
	2x23dBm PA + 1LO 
with 200MHz BW

	#4
	1x23dBm+1x26dBm  + 2LO 
with 100MHz BW


· Proposals
· Option 1: Delay the work for NC UL CA with Tx diversity architcture until generic Rel-16 Tx diversity work has been completed.   (delay architecture #3)(LGE, QC,SKW, HW)
· Option 2: No delay on #3 architecture (OPPO, HW)
No agreement, down selection is not possible in this meeting. Suggest to stop the discussion in this meeting, and focus on the MPR/swap time/in-gap requirement evaluation.

	
	Issue 2-2-4: whether MPR requirements are separate defined for different architecture? 
· Proposals
· Option 1: (QC, SKW)
Unless the MPR difference compared to the baseline architecture is less than 1dB for the best allocation, this architecture will use separate MPR values in the specification
· Option 2: Other:
· LGE: specify the one MPR requirements for PC2 intra-band NC-CA UE as same as PC3 intra-band NC-CA UE.
· OPPO: One requirement is preferred and would like to see how much difference between architectures.
· Apple: Only one requirement is defined. To accommodate different architecture as being considered, the most relaxed requirements are applied.
Further discuss in the 2nd round on following 2 options: 
· Only one requirement is defined. To accommodate different architecture as being considered, the most relaxed requirements are applied.
· Unless the MPR difference compared to the baseline architecture is less than 1dB for the best allocation, this architecture will use separate MPR values in the specification:
· One MPR table based on two 26dBm PAs
· Delta MPR (1.5dB? for BW<XX) for 23+26dBm 2LO
· Separate MPR for 1x126dBm PA and TxDiv2x23dBm PA 1LO. Restricted to <200MHz




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

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



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

	R4-21XXXX
	WF on PC2 intra-band UL NC CA architecture options and MPR requirements
	





Topic #3: Intra-band UL contiguous CA for UL MIMO
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109425
	ZTE
	Observation 1: RF requirements for the combination of UL-MIMO and intra-band contiguous CA should be defined for the case where all component carriers in the intra-band contiguous CA should be in UL-MIMO mode and have the same number of layers and antenna ports.
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK61]Proposal 1: RAN4 include 1-layer-2-port configuration for CA + UL MIMO, but exclude transparent TxD configuration.
Proposal 2: RAN4 to define the capability of combining UL-MIMO and intra-band contiguous CA, and also the capability of supported aggregated bandwidth for the combination of UL-MIMO and CA.

	R4-2109680
	vivo
	Observation 1: 1 layer 2 port UL MIMO configuration may not essential to be verified with CA.
Observation 2: Transparent TxD may also not essential to be verified with CA and also doubtful if included in the WID scope.
Proposal 1: Do not include 1 layer 2 port UL MIMO configuration and Transparent TxD configuration.
Proposal 2: Postpone EVM discussion after more stable UL-MIMO requirements.
Proposal 3: Further check if UL-MIMO is per-band, if so define new capability signalling for supported aggregated CBW within UL CA+UL MIMO.

	R4-2110819
	OPPO
	2.1 Capability signalling
Observation 1:    For intra-band UL CA, both PC3 and PC2, different PA capabilities in supporting the aggregated CBW were supported by the spec.
Observation 2:    UEs are different in supporting the aggregated CBW under CA+UL MIMO feature and it needs to be clear to NW.
Observation 3:    Currently ca-BandwidthClassUL-NR is a per-band capability used to report the supported aggregated CBW for intra-band contiguous UL CA, and it doesn’t differentiate with or without MIMO capability.
Observation 4:    The aggregated CBW capability could be different when UE works under CA mode or under CA+UL MIMO mode, however, with one ca-BandwidthClassUL-NR capability reported this cannot be differentiated.
Observation 5:    RAN2 didn’t touch the UE aggregated CBW capability limitation in CA+UL MIMO.
Observation 6:    Intra-band non-contiguous UL CA also has similar problem when it works together with UL MIMO.
Proposal 1:        It is proposed to report the UE supported aggregated CBW for UL CA+UL MIMO feature to NW.
2.2 Release independent
Observation 7:    Rel-16 UE can support both UL CA and UL MIMO together when it is implemented with large BW PAs.
Proposal 2:         It is proposed that CA+UL MIMO feature is release independent from Rel-16.
Observation 8:    Rel-16 UE cannot support both UL CA and UL MIMO together when it needs two PAs to achieve the aggregated CBW.
[bookmark: OLE_LINK78][bookmark: OLE_LINK79]Proposal 3:         It is proposed to inform RAN2 that UE supported aggregated CBW could be different between CA and CA+UL MIMO and it is up to RAN2 how to update Rel-16 UE capabilities.
2.3 Requirements
Observation 9:    Requirements for UL MIMO only considered 100MHz, requirements for UL CA only considered single layer transmission, both may not be applicable directly to UL CA+UL MIMO.

	R4-2111023
	Skyworks
	Proposal on TxDiv and UL MIMO contiguous UL CA MPR:
· The agreed baseline architecture MPR is used for the 38.101-1 requirement for the UEs that do not signal support for TxDiv or UL MIMO to be able to support PC2
· UL MIMO support for ULCA with 1LO+2PC2 PA is supported by the spec and can reuse the baseline MPR thanks to 3dB intrinsic headroom
· A separate MPR requirement is developed for class B UL CA with TxDiv or UL MIMO based on 1LO/2PC3 PAs and evaluation is started after corresponding single CC is specified.

	R4-2111380
	Huawei, HiSilicon
	draft CR on contiguous CA with UL MIMO for power class 3



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 3-1: RF requirements framework
Sub-topic description:
Open issues and candidate options before e-meeting:
Copy the proposal on each RF requirement item from R4-2104956 and also referenced by R4-2109680
	Tx characteristics
	UL-MIMO + 
Intra-band UL C CA

	UE maximum output power
	Per-UE
(Sum of all Tx and CC)

	UE maximum output power reduction
	[FFS, Per-UE but requirements need study]

	UE addition maximum output power reduction
	Per-UE

	Configured transmitted power
	Per-UE

	Minimum output power 
	Per-carrier, sum of 2Tx

	Transmit OFF power
	Per-carrier per connector

	Transmit ON/OFF time mask
	Per-carrier per connector

	Power control 
	Per-carrier, sum of 2Tx

	Frequency error
	Per-carrier per connector

	Transmit modulation quality (EVM, Carrier leakage, IBE and EVM spectrum flatness)
	[FFS]
Postpone EVM discussion after more stable UL-MIMO requirements

	Occupied bandwidth 
	Per-UE

	Out of band emission
	Per-UE

	Spurious emission 
	Per-UE

	Transmit intermodulation
	Per connector, 2carreirs active



Issue 3-1-1: MIMO Configurations for CA+UL MIMO requirements
· Proposals
· Option 1:  2 layer configuration and 1 layer 2 port configuration are included, transparent TxD configuration is excluded
· Option 2:  Do not include 1 layer 2 port UL MIMO configuration and Transparent TxD configuration
Moderator comment: Option 2 means only 2 layer configuration is included
· Option 3:  Other

· Recommended WF
· TBA
Issue 3-1-2: RF requirement items: MOP
· Proposals
· [bookmark: OLE_LINK89][bookmark: OLE_LINK90][bookmark: OLE_LINK91][bookmark: OLE_LINK92][bookmark: OLE_LINK93][bookmark: OLE_LINK94][bookmark: OLE_LINK95][bookmark: OLE_LINK96][bookmark: OLE_LINK97][bookmark: OLE_LINK98][bookmark: OLE_LINK99]Sum of all Tx and CC:
i.e. For UE supporting intra-band UL contiguous CA with UL MIMO, the maximum output power is defined as the sum of the maximum output power from both UE antenna connectors.


· Recommended WF
· TBA
Issue 3-1-3: RF requirement items: AMPR
· Proposals
· Per UE:
i.e. For UE supporting intra-band UL contiguous CA with UL MIMO, the A-MPR values specified in clause 6.2A.3(i.e. CA AMPR requirement) shall apply to the maximum output power.
· Recommended WF
· TBA
Issue 3-1-4: RF requirement items: Configured output power
· Proposals
· Per UE:
i.e. 
For UE supporting intra-band UL contiguous CA with UL MIMO, the transmitted power is configured per each UE.
The definitions of configured maximum output power PCMAX,c, the lower bound PCMAX_L,c, and the higher bound PCMAX_H,c , the total configured maximum output power PCMAX , the lower bound PCMAX_L and the higher bound PCMAX_H, specified in clause 6.2A.4 shall apply to UE supporting intra-band UL contiguous CA with UL MIMO, where
[bookmark: OLE_LINK25][bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK28]-	PPowerClass, ΔPPowerClass and ∆TC,c are specified in clause 6.2G.4(i.e. power class for intra-band UL CA with UL MIMO) unless otherwise stated;
-	MPR, AMPR is specified in clause 6.2G.2 and 6.2G.3(i.e. MPR/AMPR for intra-band UL CA with UL MIMO);
The measured configured maximum output power PUMAX,c for serving cell c shall be within the following bounds:
PCMAX_L,c  –  MAX{TL, T LOW(PCMAX_L,c)}  ≤  PUMAX,c  ≤  PCMAX_H,c  +  T HIGH(PCMAX_H,c)
where TLOW(PCMAX_L,c) and THIGH(PCMAX_H,c) are defined as the tolerance and applies to PCMAX_L,c and PCMAX_H,c separately, while TL is the absolute value of the lower tolerance in Table 6.2.1-1 for the applicable operating band.

· Recommended WF
· TBA
Issue 3-1-5: RF requirement items: Minimum output power
· Proposals
· Per-carrier, sum of 2Tx
i.e. For UE supporting intra-band UL contiguous CA with UL MIMO, the minimum output power is defined as the sum of the mean power from both transmit connector in one sub-frame (1 ms) per carrier. 
· Recommended WF
· TBA
Issue 3-1-6: RF requirement items: transmit OFF power
· Proposals
· Per carrier per connector: 
i.e. The transmit OFF power is defined as the mean power at each transmit antenna connector on each component carrier in a duration of at least one sub-frame (1 ms) excluding any transient periods.
· Recommended WF
· TBA
Issue 3-1-7: RF requirement items: Transmit ON/OFF time mask
· Proposals
· Per-carrier per connector:
i.e. For UE supporting intra-band UL contiguous CA and UL MIMO, the ON/OFF time mask requirements in clause 6.3A.3(per CC) apply at each transmit antenna connector.

· Recommended WF
· TBA
Issue 3-1-8: RF requirement items: 	Power control tolerance
· Proposals
· Per-carrier, sum of 2Tx
i.e. For UE supporting intra-band UL contiguous CA and UL MIMO, the power control tolerance applies to the sum of output powers from both transmit antenna connector on each component carrier.
· Recommended WF
· TBA
Issue 3-1-9: RF requirement items: 	transmit signal quality
· Proposals
· Option 1: Postpone the discussion
· Option 2: contiguous CA requirement per connector
i.e. For UE supporting intra-band UL contiguous CA and UL MIMO, the transmit modulation quality requirements are specified at each transmit antenna connector as in subclause 6.4A.2
· Recommended WF
· TBA
Issue 3-1-10: RF requirement items: Output RF spectrum emissions
· Proposals
· Per UE:
i.e. The requirements for OBW/Out of band emissions/spurious emissions is defined as the sum of the emissions from both UE transmit antenna connectors.

· Recommended WF
· TBA
Issue 3-1-11: RF requirement items: Transmit intermodulation
· Proposals
· Per connector, 2carreirs active
i.e. For UE supporting intra-band UL contiguous CA and UL MIMO, the transmit intermodulation requirements are specified at each transmit antenna connector and the wanted signal is defined as the sum of output powers from both UE transmit antenna connectors on both CC. 

· Recommended WF
· TBA

Sub-topic 3-2: MPR
Issue 3-2-1: MPR requirement for PC3 UL contiguous CA +MIMO with 2 PC3 PA+1LO
· Proposals
· Option 1: Reuse the MPR value defined for PC3 intra-band UL contiguous CA with 2 PC3 PA+1LO
· Option 2: A separate MPR requirement is developed for class B UL CA with TxDiv or UL MIMO based on 1LO/2PC3 PAs and evaluation is started after corresponding single CC is specified.
· Recommended WF
· TBA
Issue 3-2-2: MPR requirement for PC2 UL contiguous CA +MIMO with 2 PC2 PA+1LO or 2 PC3 PA+1LO
· Proposals
· Option 1: Reuse the MPR value defined for PC2 intra-band UL contiguous CA for 2PC2 PA+1LO
A separate MPR requirement is developed for class B UL CA with TxDiv or UL MIMO based on 1LO/2PC3 PAs and evaluation is started after corresponding single CC is specified.
· Recommended WF
· TBA

Sub-topic 3-3 signalling
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-3-1: Signalling proposals
· Proposals
· Option 1: define the capability of combining UL-MIMO and intra-band contiguous CA, and also the capability of supported aggregated bandwidth for the combination of UL-MIMO and CA.
· Option 2: Further check if UL-MIMO is per-band, if so define new capability signalling for supported aggregated CBW within UL CA+UL MIMO.
· Option 3: Report the UE supported aggregated CBW for UL CA+UL MIMO feature to NW.
· Recommended WF
· TBA
Issue 3-3-2: LS to RAN2
· Proposals: 
Inform RAN2 that UE supported aggregated CBW could be different between CA and CA+UL MIMO and it is up to RAN2 how to update Rel-16 UE capabilities.
· Recommended WF
· TBA

Sub-topic 3-4 Draft CR
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-4: Draft CR for PC3 intra-band UL contiguous CA for UL MIMO
· Proposals
· Option 1: Endorse draft CR R4-2111380
· Option 2: Endorse the draft CR after revision
· Option 3: other
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1
Issue 3-1-1: MIMO Configurations for CA+UL MIMO requirements
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Qualcomm
	3-1-1: Other
2 Tx PC2 and PC1.5 can be implemented either with ULFPTx Mode 1 or with a transparent Tx Div scheme. For future-proofing, we need to consider all cases that fall under ‘UL MIMO’ – 2 layer, transparent TxDiv and network controlled TxDiv



	Skyworks
	We agree that both CCs should be set for the same MIMO mode but we do not understand why MPR should only apply to 2 layer case. how is this consistent with single CC case?
If single layer UL MIMO is supported, it should be feasible to include TxDiv.


	Huawei, HiSilicon
	For CA+MIMO case, power class 2, we prefer to consider all 2 layer, 1layer 2port and TxD configurations.
For power class 3, only 2 layer and 1layer 2port is considered.
To QC, for network controlled TxD, do you men ULFPTx?

	OPPO
	Option 3, all the features requiring 2T together with UL CA could be fall into this CA+UL MIMO feature since they have same limitation. But of course the name here might need to be extended.

	vivo
	Option 2 still preferred, but also open on further refinements.



Issue 3-1-2: RF requirement items: MOP
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Qualcomm
	No delta from 6.2D.1


	Skyworks
	For all requirements, the same approach than single CC UL MIMO should be followed where emissions/power…is related to the sum of antenna connector
Only EVM is per antenna . this comment apply to the following Issues


	OPPO
	Ok with proposal.

	vivo
	OK



Issue 3-1-3: RF requirement items: AMPR
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Qualcomm
	 No assumption can be made that the same AMPR can be applied with getting data and some analysis. Interaction between 2 Pas can create more AMPR due to reverse IMD effects. This needs to be analyzed by the next meeting.

	Huawei,HiSilicon
	Ok to analyze in the next meeting, we could capture these aspect into the WF.

	OPPO
	Agree with QC. The CA AMPR doesn’t consider 2 PA case.

	Nokia
	Need clarification.
Regarding MPR, it is said that [FFS, Per-UE but requirements need study].
Why does A-MPR require re-evaluation, but MPR re-evaluation is required?

	vivo
	May still need further study



Issue 3-1-4: RF requirement items: Configured output power
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Qualcomm
	Per UE for intra-band CA w MIMO. However, since this is same as CA, new clause may not be needed. No delta from 6.2A.4

	Huawei, HiSilicon
	For power class 3, we think there is no difference because MPR can be reused. But for PC2, maybe some difference according the discussion progress. So prefer a separate clause.

	vivo
	Most of the contents are aligned with current section.



Issue 3-1-5: RF requirement items: Minimum output power
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Qualcomm

	6.3D.1 applies per connector (moderator suggestion is accurate)


	Huawei, HiSilicon
	6.3D.1 applies with sum of both connectors. We need further discussion.

	OPPO
	Ok with proposal

	vivo
	Ok with moderator’s proposal



Issue 3-1-6: RF requirement items: transmit OFF power
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Qualcomm
	6.3D.2 applies per connector (moderator suggestion is accurate)

	OPPO
	Ok with proposal

	vivo
	Ok with moderator’s proposal



Issue 3-1-7: RF requirement items: Transmit ON/OFF time mask
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Qualcomm
	No delta from 6.3D.3. On/OFF time mask is subject of discussion in [159] but outcome there should apply to this case also.

	OPPO
	Ok with proposal

	vivo
	Share Qualcomm’s view that it would have dependency on another discussion.



Issue 3-1-8: RF requirement items: 	Power control tolerance
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Qualcomm
	6.2A.4 applies to sum of connector powers

	OPPO
	Ok with proposal

	vivo
	Ok with moderator’s proposal



Issue 3-1-9: RF requirement items: 	transmit signal quality
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Qualcomm
	postpone – should be consistent with standard in 6.4D.2

	Huawei, HiSilicon
	We are OK to align with 6.4D.2, no need to postpone this part.



Issue 3-1-10: RF requirement items: Output RF spectrum emissions
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Qualcomm
	No delta from 6.5D



Issue 3-1-11: RF requirement items: Transmit intermodulation
	Company
	Comments

	XXX
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:

	Qualcomm
	No delta from 6.5D.4



Sub topic 3-2 
Issue 3-2-1: MPR requirement for PC3 UL contiguous CA +MIMO with 2 PC3 PA+1LO
	[bookmark: OLE_LINK34][bookmark: OLE_LINK35]Company
	Comments

	XXX
	

	Qualcomm
	Option 2. Cannot assume that the same MPR will apply without looking at the analysis and measurement  in detail due to interaction of the 2PAs

	XXXSkyworks
	PC3 contiguous UL CA MPR cannot be reused: Further RIMD impact needs to be assessed

	Huawei, HiSilicon
	In this meeting TxD discussion, the RIMD is not obvious impacted on the MPR when antenna isolation is assumed low. So we prefer option 1.

	vivo
	Option 2. 

	Apple
	Option 1


 Issue 3-2-2: MPR requirement for PC2 UL contiguous CA +MIMO with 2 PC2 PA+1LO or 2 PC3 PA+1LO
	Company
	Comments

	XXX
	

	Qualcomm
	Option 2. Cannot assume that the same MPR will apply without looking at the analysis and measurement in detail due to interaction of the 2PAs

	XXXSkyworks
	PC2 contiguous UL CA MPR cannot be reused: Further RIMD impact needs to be assessed

	Huawei, HiSilicon
	In this meeting TxD discussion, the RIMD is not obvious impacted on the MPR when antenna isolation is assumed low. So we prefer option 1.

	vivo
	Option 2. 

	Apple
	Option 1 for 2 PC2 PA+1LO, but not for 2 PC3 PA + 1LO



Sub topic 3-3
Issue 3-3-1: Signalling proposals
	Company
	Comments

	QualcommXXX
	option 2 further check. In our view, layer capability can be declared per CC, per band, per band combination. In this framework, a UE could declare support for any of the following combinations in a mutually exclusive way:
· single layer 100+100 CA 
· 2-layer 100 (single CC) 
2 layer 50+50.

	Huawei, HiSilicon
	In our understanding, the signalling is not needed, already support by current framework. UE could indicate different ABW under different MIMO capability.

	OPPO
	Option 1 or Option 3. Capability of supported aggregated bandwidth for the combination of UL-MIMO and CA should be reported.

	Nokia
	Difficult to understand what Option 2 intends specifically a part of “Further check if UL-MIMO is per-band”. The point would be if network can know UE’s upper boundary with the current signalling mechanism such that how wide aggregated channel bandwidth with UL MIMO is possible or not.
What is the difference between Option 1 and Option 3?

	vivo
	Option 2





Issue 3-3-2: LS to RAN2
	[bookmark: OLE_LINK36][bookmark: OLE_LINK39]Company
	Comments

	QualcommXXX
	Ok to discuss after resolution of 3-3-1

	Huawei, HiSilicon
	No need.

	OPPO
	Ok to send LS to RAN2 on this issue.

	vivo
	More clear understanding of 3-3-1 is needed.



Sub Topic 3-4
Issue 3-4: Draft CR for PC3 intra-band UL contiguous CA for UL MIMO
	Company
	Comments

	XXX
	

	Qualcomm
	Other – There are many open items, so this effort is too early, but we appreciate the effort.
On content: we prefer to structure the CR as deviations from existing CA and MIMO requirements, not as replication of wording in a new section. 


	Huawei, HiSilicon
	To QC, we prefer new section that is clearly show CA+MIMO requirement.

	vivo
	Share Qualcomm’s views. In addition, less replication of wording is not contradicting with the structure of new sections.



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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
Issue 3-1-1: MIMO Configurations for CA+UL MIMO requirements
· Option 1:  2 layer configuration and 1 layer 2 port configuration are included, transparent TxD configuration is excluded
· Option 2:  Do not include 1 layer 2 port UL MIMO configuration and Transparent TxD configuration(vivo)
· Option 3:  2 layer configuration , 1 layer 2 port configuration and transparent TxD configuration are all considered(QC,HW,SKW, OPPO)
Tentative agreement: option 3?

	
	Issue 3-1-2~ Issue 3-1-11: RF requirement items
Further discuss on the CR structure on following option:
Tentative agreement:
	Tx characteristics
	UL-MIMO + 
Intra-band UL C CA

	UE maximum output power
	Per-UE
(Sum of all Tx and CC)

	UE maximum output power reduction
	FFS, Per-UE but requirements need study

	UE addition maximum output power reduction
	Per-UE, Per-UE but requirements need study

	Configured transmitted power
	Per-UE

	Minimum output power 
	Further discuss in 2nd round:
Per connector or sum of the connector

	Transmit OFF power
	Per-carrier per connector

	Transmit ON/OFF time mask
	Per-carrier per connector
Or need to align discussion in thread 103, FFS in 2nd round

	Power control 
	Per-carrier, sum of 2Tx

	Frequency error
	Per-carrier per connector

	Transmit modulation quality (EVM, Carrier leakage, IBE and EVM spectrum flatness)
	Further discuss in 2nd round: Postpone EVM discussion after more stable UL-MIMO requirements
Or just align with current 6.4D.2

	Occupied bandwidth 
	Per-UE

	Out of band emission
	Per-UE

	Spurious emission 
	Per-UE

	Transmit intermodulation
	Per connector, 2carreirs active




	
	Issue 3-2-1: MPR requirement for PC3 UL contiguous CA +MIMO with 2 PC3 PA+1LO
· Proposals
· Option 1: Reuse the MPR value defined for PC3 intra-band UL contiguous CA with 2 PC3 PA+1LO(HW,Apple)
· Option 2: A separate MPR requirement is developed for class B UL CA with TxDiv or UL MIMO based on 1LO/2PC3 PAs and evaluation is started after corresponding single CC is specified.(QC,SKW,OPPO)
Further check: whether PC3 UL contiguous CA +MIMO with 2*23dBm PA+1LO, can reuse the MPR for PC3 CA?
RIMD effect is encouraged to check for this case.
Issue 3-2-2: MPR requirement for PC2 UL contiguous CA +MIMO with 2 PC2 PA+1LO or 2 PC3 PA+1LO
· Proposals
· Option 1: Reuse the MPR value defined for PC2 intra-band UL contiguous CA for 2PC2 PA+1LO
A separate MPR requirement is developed for class B UL CA with TxDiv or UL MIMO based on 1LO/2PC3 PAs and evaluation is started after corresponding single CC is specified.(HW, Apple: Option 1 for 2 PC2 PA+1LO, but not for 2 PC3 PA + 1LO)
Check: MPR requirement for PC2 UL contiguous CA +MIMO with 2*26dBm PA+1LO can reuse the MPR for PC2 intra-band UL contiguous CA? RIMD effect is encouraged to check for this case.
Further discuss: how we evaluate PC2 CA+MIMO MPR for 2*23dBm PA+1LO?



	
	Issue 3-3-1: Signalling proposals
· Option 1: define the capability of combining UL-MIMO and intra-band contiguous CA, and also the capability of supported aggregated bandwidth for the combination of UL-MIMO and CA.(OPPO)
· Option 2: Further check if UL-MIMO is per-band, if so define new capability signalling for supported aggregated CBW within UL CA+UL MIMO.(QC,vivo)
· Option 3: Report the UE supported aggregated CBW for UL CA+UL MIMO feature to NW.(OPPO)
· Option 4: no need new capability(QC,HW)
Further discuss in the 2nd round, does not discuss on LS before conclusion on this issue.




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

	R4-2111380XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”Noted



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

	R4-21XXXX
	WF on intra-band UL contiguous CA for UL MIMO
	






Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on Pcmax,c definition for FR1 intra-band contiguous and non-contiguous UL CA…
	YYYEricsson
	

	LS on …WF on PC2 intra-band UL NC CA architecture options and MPR requirements
	ZZZSkyworks
	To: RAN_X; Cc: RAN_Y

	WF on intra-band UL contiguous CA for UL MIMO
	Huawei, HiSilicon
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

	R4-2109979
	Power reduction for contigous (and non-contiguous) UL CA with HPUE: MPR and power prioritization
	Ericsson
	Noted
	

	R4-2111351
	CR for PC2 intra-band UL contiguous CA requirement
	Huawei, HiSilicon
	Revised
	

	R4-2108799
	26+23 dBm w 2Los and 1LO architecture considerations
	Qualcomm
	Noted
	

	R4-2109260
	PC2 1PA Intra-band UL NC CA MPR Simulations
	Nokia
	Noted
	

	R4-2109261
	PC2 1PA Intra-band UL NC CA MPR
	Nokia
	Noted
	

	R4-2109965
	MPR simulation results for NR intra-band non-contiguous CA according to candidate RF architectures
	LGE
	Noted
	

	R4-2110820
	R17 FR1 UL NC CA
	OPPO
	Noted
	

	R4-2111384
	on intra-band UL NC CA architecture and MPR
	Huawei, HiSilicon
	Noted
	

	R4-2111480
	Input on exceptions for non-baseline PC2 NC UL CA architectures
	Skyworks
	Noted
	

	R4-2109425
	Discussion on intra-band UL contiguous CA for UL MIMO
	ZTE
	Noted
	

	R4-2109680
	Further discussion for Intra-band UL contiguous CA for UL-MIMO
	vivo
	Noted
	

	R4-2110819
	R17 FR1 UL CA with MIMO and draft LS
	OPPO
	Noted
	

	R4-2111023
	PC2 contiguous UL CA using transparent Tx Diversity or UL MIMO
	Skyworks
	Noted
	

	R4-2111380
	draft CR on contiguous CA with UL MIMO for power class 3
	Huawei, HiSilicon
	Noted
	



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

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

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

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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