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Introduction
This part includes contributions in agenda 7.11.1 except 7.11.1.5.
Classify the contents into 5 topics:
1. Topic #1: intra-band UL CA DC location which is for agenda 7.11.1.1
2. Topic #2: intra-band UL CA capability which is for agenda 7.11.1.2.
3. Topic #3: intra-band non-contiguous UL CA for FR1 power class 3 which is for agenda 7.11.1.4
4. Topic #4: intra-band contiguous UL CA for FR1 power class 3 which is for agenda 7.11.1.3
5. Topic #5: time masks for ULSUP-TDM in case of UL timing misalignment in AI 7.11.1.6

Topic 3 is with high priority for this meeting to complete intra-band UL NC CA feature, candidate target of email discussion are as below:
· 1st round: 
· Confirm on intra-band UL CA capability for Rel-16 feature list considering RAN2 work.
· Reach consensus on the MPR definition on intra-band UL NC CA 
· Align the AMPR requirement for intra-band contiguous and non-contiguous CA 
· Decide on the correction CRs for intra-band UL CA
· Decide on the additional DC location reporting for intra-band UL CA
· Decide on the time mask revision for ULSUP-TDM of UL timing alignment 
· 2nd round: 
· Approve on the CR for intra-band non-contiguous UL CA
· Approve on the CR for intra-band contiguous UL CA AMPR
· Capture the agreements on DC location and decide on the LS to RAN2
· Anything not completed in 1st round

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

	R4-2010049
	Qualcomm
	Proposal: UE shall report the LO position after BWP activation command with same method as uplinkTxDirectCurrentList. 

	R4-2011472
	Huawei, HiSilicon
	Proposal 1: For intra-band contiguous and non-contiguous CA combinations with 1PA architecture UE capability, the DC location is:
· When 2CCs are both activated, the DC location is the frequency point in the middle of DC locations indicated for the 2 active BWPs; 
· When only 1CC is activated, the DC location is the frequency reported for the active BWP. 
Proposal 2：Send LS to RAN2 to inform the DC location reporting scheme for intra-band UL CA.
Proposal 3: Specify LO leakage, IQ image and EVM in TS 38.101-1 with DC location reporting scheme in Proposal 1.
Proposal 4: Introduce a new UE capability to indicate whether the DC location for intra-band CA with 1PA architecture is positioned at the center frequency of the signaled DC location of the 2 active BWPs. It is reported per band combination.


	R4-2011477
	Huawei, HiSilicon
	Provide CR on DC location for intra-band CA
1. For both CCs are active, define the applicable LO leakage frequency is in the center of two DC locations indicated for active BWPs.
2. For only 1CC is active, the applicable LO leakage frequency follow definition for single carrier.
3. 3300/3301 is allowed for intra-band contiguous CA, and test procedure follow conclusion in Rel-15: the corresponding test points and procedure  are waved.

	R4-2010271
	Skyworks
	Proposal 1 on UL CA capability related to architecture:
· For contiguous UL CA:
· Default (no signaling) is 1 PA, if UL MIMO is supported for the band; UL MIMO is supported in CA mode. Only one LO position is signaled
· If 2PA implementation is needed, the 2PA capability signaling shall be used for CA class C only and two LO positions are signaled. If UL MIMO is supported for the band; UL MIMO is not supported in CA mode
· For non-contiguous UL CA:
· In future release 1 PA architecture can support up to 200MHz BW, it shall correspond to the default (no signaling) and if UL MIMO is supported for the band; UL MIMO is supported in CA mode. Only one LO position is signaled
· Additional signaling is needed for LO and Image impairment exception request
· 2PA is default for release 16, the 2PA capability signaling shall be used and two LO positions are signaled. 
· If UL MIMO is supported for the band: by default UL MIMO is not supported in CA mode but additional signaling is provisioned for UL MIMO support
· All this signaling should be per band and per bandwidth class since in a same band up to 200MHz could be supported by 1 PA and need 2PA for higher bandwidth class.
· In all these cases the PA are PC3 capable PAs for PC3 UL CA even for the 2PA case since equal PSD shall be supported for imbalanced RB allocations.
· 




Open issues summary
Sub-topic 1-1 DC location reporting for intra-band UL CA
Issue 1-1-1:  PA architecture which requires for Additional DC location reporting solution for intra-band UL CA
· Proposals
· Option 1: Only the Band combination with dualPA-architecture IE as absent(1PA architecture) requires additional DC location reporting solution for intra-band UL CA
· Recommended WF
· TBA
Issue 1-1-2:  Additional DC location reporting solution for intra-band UL CA
· Proposals
· Option 1: 
For intra-band contiguous and non-contiguous CA combinations with 1PA architecture UE capability, the DC location is:
-	When 2CCs are both activated, the DC location is the frequency point in the middle of DC locations indicated for the 2 active BWPs; 
-	When only 1CC is activated, the DC location is the frequency reported for the active BWP.
· Option 2: UE shall report the LO position after BWP activation command with same method as uplinkTxDirectCurrentList.
· Option 3：additional DC location is reported by RRC signalling per BWP pair for all possible combinations of configured BWPs on the UL CCs
E.g. 
4 BWPs are configured for CC1, as BWP1,1 BWP1,2 BWP1,3 BWP1,4
4 BWPs are configured for CC2, as BWP2,1 BWP2,2 BWP2,3 BWP2,4
UE additionally report the DC location for each possible BWP pair which can be activated simultaneously for intra-band UL CA: 
DC1: BWP1,1+ BWP2,1
DC2: BWP1,1+ BWP2,2
DC3: BWP1,1+ BWP2,3
…
DC12: BWP1,4+ BWP2,4
· Recommended WF
· TBA
[bookmark: OLE_LINK5][bookmark: OLE_LINK7]Issue 1-1-3:  UE capability for Additional DC location reporting solution for intra-band UL CA
· Proposals
· Option 1: Introduce new UE capability to indicate whether UE support Additional DC location reporting solution for intra-band UL CA
· Option 2: no need to introduce UE capability 
· Recommended WF
· TBA
Issue 1-1-4:  How to capture UE capability for additional DC location report in the feature list
· Proposals
· Option 1: 
	[7-6]
	[DC location for intra-band CA with 1PA architecture]
	[Indicate whether UE support additional DC location reporting for intra-band UL CA with 1PA architecture]
	
	Yes
	N/A



· Option 2: 
· Recommended WF
· TBA

Issue 1-1-5:  LS to RAN2 and or RAN1 
· Proposals
· Option 1: send LS to inform RAN2 and or RAN1(reporting after BWP activation may corresponds to L1 revision) 
· Option 2:  
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
	Sub-topic
	Comments: (Company: …)

	1-1
	Issue 1-1-1:
Skyworks: it is not clear to us that only 1PA architecture requires separate LO signalling:
For contiguous intra-band case:
Default 1PA for class B and C: one DC location is signalled and it is not middle of BPW1 and BWP2 DC locations since for optimum RF performance DC location shall be chosen as the middle of the over TXBW and should not have to change for changes in SCS in the two sides.
2PA Exception for class C only: each DC location is signalled separately (but may be equivalent to DC location for non-CA mode per CC)
For non-contiguous intra-band case:
Default 2PA: each DC location is signalled separately (but may be equivalent to DC location for non-CA mode per CC)

For 1PA: the LO location can be signalled but is only of interest of the Network if it falls in the operators spectrum (either in the active CC(which can happen) or in the gap if it is in operator’s spectrum). The other reason for signalling is to allow exception for LO in test)
R4-2010049: introduction talks about FR2, can it clarify if FR2 or FR1?
R4-2011472: in general the optimal DC location for 1 PA is in the middle of the overall TX BW so we are not sure it can be derived from the DC location in each CC from non-CA mode.
Qualcomm: 2PA would also need signalling. 
Huawei: to QC, 2PA architecture is supposed with separate LO on each CC, why 2PA also need additional signalling?
To Skyworks, for 2PA architecture, each DC location is signalled separately, should be equivalent DC location for non-CA mode for Pcell. For scell, only CA mode is existed.
For 1PA architecture, option 1is highly dependent on implementation, may be DC location is not in the center frequency. For this reason, we also propose to report DC location per BWP pair with all possible combination of configured BWPs in all UL CCs.

	
	Issue 1-1-2
Skyworks: we believe option 2 is the best approach
Qualcomm: Option 2 seems the most feasible
Huawei: Option 2 have impact on RAN1, not sure if it can be implemented in Rel-16. If not, Rel-16 CA feature performance is impacted.

	
	Issue 1-1-3:
Skyworks: option 1, but unclear what should be the assumption for DC if not requested
Qualcomm: At this time, since ran4 does not clear view what is the Dc location scheme, it is too early to decide capability for it. Worst case we decide a capability but not the functionality, but we decide new methods to inform network, then we will most likely need a capability
OPPO: Option 2 (no need to introduce UE capability). For clarification, does UE allowed not to support the Rel-16 CA DC location report? And if not supported then Rel-15 DC report is assumed (3300/3301) then there is no clear information of DC location. The problem will happens. Therefore, in our view Rel-16 DC reporting has to be supported, thus, no capability for the solution is needed.
Huawei: To QC, it is the last meeting to decide on Rel-16 feature, even functionality is not in consensus, UE capability need to be decided.

	
	Issue 1-1-4
Skyworks: option 1, but unclear what should be the assumption for DC if not requested
Qualcomm: As issue 1-1-4, before adding this to the feature list, we need an understanding what functionality we are declaring the UE to be capable of. 
OPPO: Not needed. UE has to support Rel-16 DC reporting.
Huawei: If UE indicate not support additional DC reporting, Rel-15 solution for DC location is expected.

	
	Issue 1-1-5
Skyworks: LS to RAN2 shall clarify the cases, default assumptions per architecture.
Qualcomm: LS is needed if we decide activation based approach is the only option and it may have ran1 impact.  But Ran4 needs to decide the concept and then decide where and what kind of LS is needed.
Huawei: already agree in GTW session.


 
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

	R4-2011477
	Skyworks: to be revised based on discussionCompany A

	
	Company BQualcomm: This CR assumes only 1PA is affected and DC is in the middle of the DC’s BWP’s and therefore rules out an implementation that does not retune based on BWP activation. 

	
	

	
	



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.
	Sub-topic#1
	Recommendations for 2nd round:

	12-1
	Issue 1-1-2:  Additional DC location reporting solution for intra-band UL CA
[bookmark: OLE_LINK8]Agreement from GTW session：
QC to send an LS to RAN1/2 including both option 1-2 and option 2 for both FR1 and FR2
· Option 1-2: UE report the LO position after CC or BWP activation by new L1/L2 signalling.
· Option 2: additional DC location is reported by RRC signalling per BWP pair for all possible combinations of configured BWPs on the UL CCs

	
	Issue 1-1-3:  UE capability for Additional DC location reporting for intra-band UL CA
Agreement from GTW session：
Option1：Introduce new UE capability to indicate whether UE support Additional DC location reporting solution for intra-band UL CA



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

	1
	LS on additional DC location reporting for intra-band UL CA
!!Note: related to RAN1/2 Rel-16 work, please QC send the drafts soon 
	Qualcomm

	
	
	



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  

	R4-2011477
	Revised 



Discussion on 2nd round (if applicable)
	T-doc number
	Title
	Comments

	
	
	

	
	
	



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
	Title
	T-doc  Status update recommendation

	
	
	



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

	R4-2010271
	Skyworks
	Observation on contiguous UL CA architecture:
•	1 PA/1LO is baseline architecture for class B and class C UL CA and if UL MIMO is supported in the band it can also be supported in CA mode
•	2LO/2PA architecture is allowed for class C UL CA if signalled and UL MIMO is not supported in UL CA mode

Observation on non-contiguous UL CA architecture:
•	2 PA/2LO is the baseline architecture for class 2A UL CA for 3 BW separations class of 100, 200 and > 200 MHz where:
o	2 LO positions must be signaled
o	UL MIMO may not be supported but provision should be taken to signal UL MIMO capability in the future (implying 4 Tx paths).
•	1LO/1PA architecture is foreseen to cover class 2A UL CA at least for 100 and 200MHz BW classes since this is the same total bandwidth than for contiguous UL CA and if UL MIMO is supported in the band it can also be supported in CA mode where.
o	Signaling is required to advertise if exceptions are needed due to Image and LO impairments in the gap.

Proposal 1 on UL CA capability related to architecture:
· For contiguous UL CA:
· Default (no signaling) is 1 PA, if UL MIMO is supported for the band; UL MIMO is supported in CA mode. Only one LO position is signaled
· If 2PA implementation is needed, the 2PA capability signaling shall be used for CA class C only and two LO positions are signaled. If UL MIMO is supported for the band; UL MIMO is not supported in CA mode
· For non-contiguous UL CA:
· In future release 1 PA architecture can support up to 200MHz BW, it shall correspond to the default (no signaling) and if UL MIMO is supported for the band; UL MIMO is supported in CA mode. Only one LO position is signaled
· Additional signaling is needed for LO and Image impairment exception request
· 2PA is default for release 16, the 2PA capability signaling shall be used and two LO positions are signaled. 
· If UL MIMO is supported for the band: by default UL MIMO is not supported in CA mode but additional signaling is provisioned for UL MIMO support
· All this signaling should be per band and per bandwidth class since in a same band up to 200MHz could be supported by 1 PA and need 2PA for higher bandwidth class.
· In all these cases the PA are PC3 capable PAs for PC3 UL CA even for the 2PA case since equal PSD shall be supported for imbalanced RB allocations.

Proposal 2 on non-contiguous UL CA bandwidth separations class:
· Class 1: 10-100MHz
· Class 2: 100-200MHz
· Class 3: 200-600MHz currently only applicable to n77
· Class 4: for future use

Observation: both 1 PA and 2PA architecture should be supported in the future and related MPR tables developed that can be assigned to the different architecture using the modified MPR mechanisms. The same applicability discussion applies for A-MPR with the possibility that a preferred architecture is chosen as specific to one band.

Proposal 3 on MPR and A-MPR applicability:
· In release 16, the Class C MPR table may be applied to a 2PA solution, a specific 2PA class C MPR table is specified if this implementation is still needed in future releases
· In release 16, the non-contiguous MPR tables apply to 2PA solution; a specific 1PA MPR table is specified in future release for up to 200MHz bandwidth.
· The same applies to A-MPR specification but a specific architecture may be chosen per band.


	R4-2011472
	Huawei,HiSilicon
	Observation 1: The current intra-band uplink contiguous and non-contiguous CA UE capability signalling is not sufficient and clear on the relation among PA architecture, separation class/bandwidth class and MIMO layer.
Observation 2: For intra-band contiguous UL CA, the frequency span of a band combination can be naturally segmented by CA bandwidth class.
Observation 3: For intra-band non-contiguous UL CA, the frequency span of a band combination cannot be indicated as in the current signalling framework.
Observation 4: FR2 freq separation class refers to the maximum separation span UE can support on one band, it may not appropriate to define the separation span of an intra-band non-contiguous UL CA combination.
Observation 5: MIMO layer is indicated separately with PA architecture which implies MIMO layer capability has no relation with PA architecture currently.
Proposal 1: Multiple UE capability sets of bandwidth class, PA architecture and max MIMO layer are allowed to be reported for one contiguous CA configuration. For each bandwidth class, there should be only one UE capability set of PA architecture and max MIMO layer corresponding to this bandwidth class. 
Proposal 2: For intra-band non-contiguous UL CA, introduce new NC CA separation class which refers to frequency separation for the band configuration including all uplink CCs and the gap between CCs. 3 FR1 NC CA separation class is introduced:
· NC CA separation class≤ 100MHz
· 100< NC CA separation class≤ 200MHz
· NC CA separation class > 200MHz
FR1 NC CA Separation class is reported per Band combination.
Proposal 3: Multiple UE capability sets of separation class, PA architecture and max MIMO layer are allowed to be reported for one intra-band non-contiguous CA configuration. For each separation class, there should be only one UE capability set of PA architecture and max MIMO layer corresponding to this separation class. 
Proposal 4: Indicate whether UE need RF requirement relaxation on ACLR/SEM with 1PA architecture for intra-band UL NC CA.



Open issues summary
Discussion on UE feature list for NR UE FR1 except switching period, including features as below:
	7-3a
	[NR CA class List for intra-band non-contiguous CA]
	[Option 1:]
Indicate the  maximum UL frequency separation that UE can support for each UL transmission chain for intra-band non-contiguous CA in the following format

{{UL separation class for UL FR chain 1;
UL separation class for UL FR chain 2}

Note1: maximum UL frequency separation means maximum frequency span between lower edge of lowest component carrier and upper edge of highest component carrier that UE can support in uplink




[Option 2:]
Indicate the maximum UL frequency separation that UE can support which includes the gap between two non-contiguous CCs for intra-band non-contiguous CA

Note: maximum UL frequency separation means maximum frequency span between lower edge of lowest component carrier and upper edge of highest component carrier that UE can support in uplink

[Option 3: three components]
1. [bookmark: OLE_LINK10]Indicate the NC CA bandwidth class that UE can support, which includes gap between two non-contiguous CCs for intra-band non-contiguous CA
2. On the condition that component 1 is indicated, indicate the PA architecture, i.e, 1PA or 2PA
3. On the condition that component 1 and component 2 are indicated, indicate the MIMO layer number for each UL CC separately
NOTE: there is dependency for the  three components as given above
	Intra-band UL non-contiguous CA band combination
	Yes
	[bookmark: OLE_LINK15]N/A

	7-3b
	NR CA class List for Intra-band contiguous CA 
	1. Indicate the contiguous CA bandwidth class that UE can support
2. On the condition that component 1 is indicated, indicate the PA architecture, i.e, 1PA or 2PA
3. On the condition that component 1 and component 2 are indicated, indicate the MIMO layer number for each UL CC separately
NOTE1: there is dependency for the three components as given above
	Intra-band UL contiguous CA band combination
	Yes
	N/A

	7-4
	[In-gap ACLR and SEM relax for 1PA architecture]

	[Report whether the in-gap ACLR and/or SEM need to be relaxed for intra-band non-contiguous UL CA


	Intra-band UL non-contiguous CA band combination
	Yes
	N/A




Sub-topic 2-1: UE capability on intra-band contiguous UL CA
Provide comments for each CR, we are targeting to complete this part in the 1st round fast
Issue 2-1-1: default capability for intra-band contiguous CA
· Proposals
· Option 1:  For bandwidth class B, only 1PA architecture is valid. For bandwidth class C, if 2PA architecture is indicated by UE, UL MIMO is not supported by default.
· Option 2:  
· Recommended WF
· TBA
Issue 2-1-2: Clarification on NR CA list capability for intra-band contiguous CA
· Proposals
· Option 1: Clarify the feature for intra-band contiguous CA as below:
	4. Indicate the contiguous CA bandwidth class that UE can support
5. On the condition that component 1 is indicated, indicate the PA architecture, i.e, 1PA or 2PA
6. On the condition that component 1 and component 2 are indicated, indicate the MIMO layer number for each UL CC separately
NOTE1: there is dependency for the three components as given above


For each bandwidth class, there should be only one UE capability set of PA architecture and max MIMO layer corresponding to this bandwidth class.
· Option 2: 
· Recommended WF
· TBA
Sub-topic 2-2: UE capability on intra-band non-contiguous UL CA
Provide comments for each CR, we are targeting to complete this part in the 1st round fast
Issue 2-1-1: Name on NC CA class: NC CA bandwidth class or separation class 
· Proposals
· Option 1: NC CA bandwidth class
· Option 2: NC CA separation class 
· Option 3: Other
· Recommended WF
· TBA
Issue 2-1-2: Meaning of the new introduced NC CA bandwidth class(or separation class)
· Proposals
· Option 1: A parameter for the specific NC CA configuration which is similar as bandwidth class for contiguous CA
· Option 2: NC CA separation class: the maximum frequency separation UE can support, which is similar as separation class defined for FR2
· Option 3: Other
· Recommended WF
· TBA

Issue 2-1-31: NC CA bandwidth class definition if introduced
· Proposals
· Option 1: 
Class 1: 10-100MHz
Class 2: 100-200MHz
Class 3: 200-600MHz currently only applicable to n77
Class 4: for future use
· Option 2:
NC CA bandwidth class class≤ 100MHz
100< NC CA  bandwidth class ≤ 200MHz
NC CA bandwidth class > 200MHz
· Recommended WF
· Option 1

Issue 2-1-42: Clarify on NR CA list capability for intra-band non-contiguous CA
· Proposals
· [bookmark: OLE_LINK11]Option 1: Clarify the feature for intra-band non-contiguous CA as below:
	1. Indicate the NC CA bandwidth class that UE can support, which includes gap between two non-contiguous CCs for intra-band non-contiguous CA
2. On the condition that component 1 is indicated, indicate the PA architecture, i.e, 1PA or 2PA
3. On the condition that component 1 and component 2 are indicated, indicate the MIMO layer number for each UL CC separately
NOTE: there is dependency for the  three components as given above


For each NC CA bandwidth class, there should be only one UE capability set of PA architecture and max MIMO layer corresponding to this NC CA bandwidth class.
· Option 2: 
	· Indicate the maximum UL frequency separation that UE can support which includes the gap between two non-contiguous CCs for intra-band non-contiguous CA

· Note: maximum UL frequency separation means maximum frequency span between lower edge of lowest component carrier and upper edge of highest component carrier that UE can support in uplink


· [bookmark: OLE_LINK12]Option 3: 
	Indicate the  maximum UL frequency separation that UE can support for each UL transmission chain for intra-band non-contiguous CA in the following format

{{UL separation class for UL FR chain 1;
UL separation class for UL FR chain 2}

Note1: maximum UL frequency separation means maximum frequency span between lower edge of lowest component carrier and upper edge of highest component carrier that UE can support in uplink


· Recommended WF
· TBA
Issue 2-1-5: PA architecture feasibility on NR CA list capability for intra-band non-contiguous CA
· Proposals
· Option 1: Only needed for 1PA architecture
· Option 2: both needed for both 1PA and 2PA
· Recommended WF
· TBA

Issue 2-1-63: default capability for intra-band non-contiguous CA
· Proposals
· Option 1:  
For non-contiguous UL CA:
· In future release 1 PA architecture can support up to 200MHz BW, it shall correspond to the default (no signaling) and if UL MIMO is supported for the band; UL MIMO is supported in CA mode. 
· 2PA is default for release 16, the 2PA capability signaling shall be used. 
· If UL MIMO is supported for the band: by default UL MIMO is not supported in CA mode but additional signaling is provisioned for UL MIMO support
· Recommended WF
· TBA

Issue 2-1-74: UE capability on In-gap ACLR and SEM/SE: the in-gap ACLR and/or SEM need to be relaxed for intra-band non-contiguous UL CA
· Proposals
· Option 1: Introduce UE capability on In-gap ACLR and SEM/SE
· Option 2: No need to introduce
· Recommended WF
· TBA
· Reference for In-gap ACLR and SEM/SE relaxation, it is already agreed in previous RAN4 meeting WFs: For 1PA/1LO architecture, exception should be allowed while the leakage and image falling on a frequency belonging to another licensee assuming synchronization across licensees, or if LO leakage lands on licensee's own spectrum holding.


Companies views’ collection for 1st round 
Open issues 
	Sub-topic
	Comments: (Company: …)

	2-1
	Issue 2-1-1:
Skyworks: support option 1
Qualcomm: Default capability is 1PA. UE can declare 2PA
OPPO: 1PA is default for both class B and C.
Apple: Since only BW class B and C are supported for UL in Rel-16, it is proposed to focus on 1PA case only. Okay to reserve 2PA capability for forward-looking and release independent consideration.
Huawei: Option 1, the description can be clarified in RAN2 spec.

	
	Issue 2-1-2
Skyworks: since 1PA is the only case for class B and the default for class C, the architecture signaling is only mandated for class C implemented with two PA. for 1 PA case the mimo layer from RF should be the same for both CC (but there may be BB limitations)
Qualcomm: No need to clarify. Declaring 2PA is enough capability.
OPPO: Not quite clear the necessity of reporting PA architecture, since if UE support 2PA under class C it will be only 1 layer supported, then this PA capability actually can be one to one mapping to MIMO layer, and it can be implicitly known to the NW. Therefore, in our view, the PA architecture information is not needed.
Apple: Propose to focus on 1PA case only for both classes B and C in Rel-16. Okay for UEs to declare 2PA which may not need to be restricted to class C only. The test aspects need to be considered, similar to the concern of Tx diversity.
Huawei: we think it is OK to provide the list which is based on the existing siganlling, because the 3 components are relevant, RAN4 just show the relation to RAN2, let RAN2 decide what is added into their spec.

	2-2
	Issue 2-2-1:
Skyworks: no strong opinion but NC CA BW class seems a better description.
Qualcomm: Neutral on naming convention.
Apple: If 2PA is the default architecture for non-contiguous CA, is there a need to further define the separation class?
Huawei: NC CA BW class is better, which is aligned with contiguous CA.

	
	Issue 2-2-2
Skyworks: the two options seems very similar but it should represent the maximum instantaneous BW that the EU supports
Qualcomm: We prefer frequency from lowest edge of lowest CC to highest edge of highest CC.
Apple: If 2PA is the default architecture for non-contiguous CA, is there a need to further define the separation class?
Huawei: if we adopt option 2, Maximum frequency separation UE can support, then:
· Assume UE physically implements 2PAs on Band n77
· The maximum frequency separation for 1PA is 200MHz, for 2PA is ‘no limitation’ or ‘600MHz’(maximum value)
· For NC CA configuration at Band n77(2A), i.e. 2CC, aggregated bandwidth=200MHz：
· If UE reports the max frequency separation is 200MHz, PA architecture is 1PA, then it can support MIMO layer=2
· If UE reports the max frequency separation is 600MHz,
      PA architecture is 2PA, then it can support MIMO layer=1
Since MIMO and PA architecture are relevant, it is not clear to just report one maximum frequency separation, because UE do not know PA architecture before NC CA is configured to the UE 
So we prefer option 1.

	
	Issue 2-2-3
Skyworks: option 1, The reason is that >600MHz there may be new issues for interference in protected bands or future inter-band CA combinations including NC CA as an UL configuration with IMD issues.  
Qualcomm: Option 2. Any interference would simply mean defining AMPR. This should be independent of capability.
Skyworks: if AMPR is needed only for some separation above 600MHz how to capture?
Apple: If 2PA is the default architecture for non-contiguous CA, is there a need to further define the separation class? For UEs with 2PA, they can still choose to use one of the 2PA for UL NCCA when the frequency separation between the 2 CCs is not wide and emission requirements can be met. Okay to reserve the capability signalling for frequency separation class to accommodate UEs with 1PA only architecture in future. Would this capability be per band based or per UE based?
Huawei: Both options are OK for us if we can introduce AMPR for potential coexistence issue in the future.

	
	Issue 2-2-4
Skyworks: all componenets in option 1 are needed. We are not sure about BW per chain of option 3: is it for the case where on chain could support NC UL CA with one PA only up to some BW class? If so it should be declaring BW class X/Y 1PA and BW class Z two PA.
Qualcomm: As discussed in GTW session, option 2 is sufficient.
OPPO: For clarification, in Rel-16, is there operator has the spectrum in one band that needs UE to implement two PA to support the non-contiguous CA? If not, then there will be only one PA case and “Indicate the maximum UL frequency separation that UE can support” might be enough.
Apple: Propose to focus on 2PA only in Rel-16. UL NCCA and MIMO are mutually exclusively by default. But provision for supporting both NCCA and UL MIMO simultaneously can be considered.
Huawei: the relation among PA architecture, MIMO layer and BW class is not clear to RAN2, we need to provide RAN4 understanding to RAN2, and let RAN2 decide how to design the signalling. And RAN2 spec is also acknowledge to gNB side, and such relation recognization need gNB side algorithm. It is better clearly reflected.

	
	Issue 2-2-5
Skyworks: the need is for 1PA and is two fold: 
LO leakage may not be an issue in the real system (falls on UL for FDD and TDD when synchronous and interferes with a single sub-carrier), 
also some UE may have sufficient image rejection such that no exception is needed for SEM/ACLR in-gap.
For 2PA: the only possibility is for in gap ACLR but given ACLR definition, it is not likely
Apple: Most UEs are expected to support UL MIMO in the bands of interest with large frequency range (such as n77). Propose to focus on 2PA for UL NCCA in Rel-16. But UEs should still be allowed to choose 1PA or 2PA in operation based on the CC configurations.
Huawei: both 1PA and 2PA need to indicate on the feature.

	
	Issue 2-2-6
Skyworks: in general it is better to assume 1PA as the default architecture as it has less impact on other feature support like MIMO
Qualcomm: UE should declare 2PA.
Apple: 2PA is default in Rel-16 for UL NCCA.
Huawei: if UE indicate 2PA architecture for intra-band UL NC CA configuration, then UL MIMO is not supported by default, but additional signalling is provisioned for UL MIMO support.

	
	Issue 2-2-7
Skyworks: the need is for 1PA and is two fold: 
LO leakage may not be an issue in the real system (falls on UL for FDD and TDD when synchronous and interferes with a single sub-carrier), 
also some UE may have sufficient image rejection such that no exception is needed for SEM/ACLR in-gap.6
Qualcomm: No need to introduce capability here. The requirements should be defined without capability. If the UE can meet the requirement in FDD band, then they don’t need to declare 2PA. The network performance cannot be compromised.
Apple: Option 2: No need to introduce relaxation capability
Huawei: we already agrees that “exception should be allowed while the leakage and image falling on a frequency belonging to another licensee assuming synchronization across licensees, or if LO leakage lands on licensee's own spectrum holding. ” network can decide whether CA is configured when relaxation is indicated.



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

	
	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.
	Sub-topic
	Status summary 

	32-1
	Issue: whether the below feature item for intra-band contiguous UL CA is added to RAN4 feature list?
	7-3b
	NR CA class  List for Intra-band contiguous CA 
	1. Indicate the contiguous CA bandwidth class that UE can support
2. [On the condition that component 1 is indicated, indicate the PA architecture, i.e, 1PA or 2PA]
3. [On the condition that component 1 and component 2 are indicated, indicate the MIMO layer number for each UL CC separately]
NOTE1: there is dependency for the three components as given above
	Intra-band UL contiguous CA band combination
	Yes
	N/A
	[Network cannot schedule intra-band contiguous  UL CA transmission properly]
	FFS
	No need
	FR1
	N/A
	[for each contiguous CA bandwidth class, if 2PA architecture is indicated, MIMO is not supported for both UL CCs by default]
	[Optional with capability signalling, 
] 


· Option 1:  Yes
· Option 2:  No
Agreement from GTW session：
Option 1, but components 2 and 3 need further discussion

	
	Issue 2-1-1: default capability for intra-band contiguous CA
Summary of 1st round comments provided:
Option 1:  For bandwidth class B, only 1PA architecture is valid. For bandwidth class C, if 2PA architecture is indicated by UE, UL MIMO is not supported by default.
Support: Skyworks, Huawei
Other option: Default capability is 1PA for both bandwidth class B and C. UE can declare 2PA.
Support: Qualcomm, OPPO, Apple(?)  

	
	Issue 2-1-2: Clarification on NR CA list capability for intra-band contiguous CA
Agreement from GTW session: Yes(Feature item for intra-band contiguous UL CA is added to RAN4 feature list), but components 2 and 3 need further discussion
Summary of 1st round comments provided:
Only component2 to declare 2PA is needed: QC, Apple(?)
Component1 and Component3 are needed: OPPO
Component 1/2/3 are needed: Skyworks, Huawei
The concerns raised from companies during discussion:
1. Whether UE can report different PA architecture for different bandwidth class?
2. Whether UE can report different UL MIMO for different bandwidth class?
3. Whether PA architecture=1PA is the precondition for additional DC location  reporting capability, which means PA architecture is a key factor impact on other capabilities?

	
	Further discuss in 2nd round:
1.whether component 2 and component 3 are needed 
2. Default capability for intra-band contiguous CA

	32-2
	Issue 2-2-1: Name on NC CA class: NC CA bandwidth class or separation class 
· Proposals
· Option 1: NC CA bandwidth class (Skyworks, Huawei)
· Option 2: NC CA separation class 
· Option 3: Other (Apple: No need to introduce )
 

	
	Issue 2-2-2: Meaning of the new introduced NC CA bandwidth class(or separation class)
· Proposals
· Option 1: A parameter for the specific NC CA configuration which is similar as bandwidth class for contiguous CA
· Option 2: NC CA separation class: the maximum frequency separation UE can support, which is similar as separation class defined for FR2
· Option 3: Other
Consensus: Indicates frequency from lowest edge of lowest CC to highest edge of highest CC, which includes CC bandwidths and gap between CCs.
Apple have concern: If 2PA is the default architecture for non-contiguous CA, is there a need to further define the separation class?

	
	Issue 2-2-3: NC CA bandwidth class definition if introduced
· Proposals
· Option 1: (Skyworks, Huawei)
Class 1: 10-100MHz
Class 2: 100-200MHz
Class 3: 200-600MHz currently only applicable to n77
Class 4: for future use
· Option 2: (QC, Huawei)
NC CA bandwidth class class≤ 100MHz
100< NC CA  bandwidth class ≤ 200MHz
NC CA bandwidth class > 200MHz
· Option 3:(Apple) Okay to reserve the capability signalling for frequency separation class to accommodate UEs with 1PA only architecture in future.

	
	Issue 2-2-4: Clarify on NR CA list capability for intra-band non-contiguous CA
Option 1: Skyworks, Huawei
Option 2: QC, OPPO Apple(?)support with condition that it is only required for 1PA architecture UE
Option 3: 

	
	Issue 2-2-5: PA architecture feasibility on NR CA list capability for intra-band non-contiguous CA
· Option 1: Only needed for 1PA architecture
· Option 2: both needed for both 1PA and 2PA
No obvious consensus

	
	Issue 2-2-6 default capability for intra-band non-contiguous CA
No obvious consensus

	
	Issue 2-2-7 UE capability on In-gap ACLR and SEM/SE: the in-gap ACLR and/or SEM need to be relaxed for intra-band non-contiguous UL CA
· Proposals
· Option 1: Introduce UE capability on In-gap ACLR and SEM/SE
· Option 2: No need to introduce
Option 1: Skyworks(for 1PA), Huawei,
Option 2: Qualcomm, Apple

	
	It seems all companies agrees to introduce NC CA bandwidth class capability, at least for 1PA architecture
Further discuss in the 2nd round:
1. How to define UL NC CA feature item:

2. NC CA bandwidth class definition :
a) Option 1: 
Class 1: 10-100MHz
Class 2: 100-200MHz
Class 3: 200-600MHz currently only applicable to n77
Class 4: for future use
b) Option 2:
NC CA bandwidth class class≤ 100MHz
100< NC CA  bandwidth class ≤ 200MHz
NC CA bandwidth class > 200MHz
3. Default capability for NC CA in Rel-16:
· 1PA is default
· 2PA is default
· If UE indicate 2PA architecture for intra-band UL NC CA configuration, then UL MIMO is not supported by default, but additional signalling is provisioned for UL MIMO support.



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

	#1
	LS on FR1 intra-band UL CA UE capability
	Huawei





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  

	
	

	
	

	
	

	
	

	
	



Discussion on 2nd round (if applicable)
	T-doc number
	Title
	Comments

	
	
	

	
	
	

	
	
	



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 
	T-doc number
	Title
	T-doc  Status update recommendation

	
	
	

	
	
	

	
	
	



Topic #3: intra-band non-contiguous UL CA RF requirement
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009631
	Qualcomm
	Proposal 1: Use Dual TX chain MPR as suggested in section 2.3
MPRNCULCA = MPRCA_IM3 + ∆MPRoffset
-13dBm/MHz case: IMD3 falling in outer adjacent regions of the allocated CCs
MPRCA_IM3 = 	[9]; 	0 ≤B<0.54
					[7]; 	0.54 ≤B<1.08
					[6]; 	1.08 ≤B<2.16
					[5.5]; 	2.16 ≤B<3.24
					[5]; 	3.24 ≤B<5.4
					[3]; 	5.4 ≤B

-30dBm/MHz case: IMD3 falling beyond outer adjacent regions of the allocated CCs
MPRCA_IM3 = 	[15]; 		0 ≤B<1.08
					[14.5]; 	1.08 ≤B<2.16
					[14]; 		2.16 ≤B<3.24
					[13]; 		3.24 ≤ B < 5.04
					[12]; 		5.04 ≤B< 10.08
					[11]; 		10.08 ≤B< 16.56
					[10.5]; 	16.56 ≤ B < 21.96
					[10]; 		21.96 ≤B

∆MPRoffset = [0]dB for BW ≤ 200MHz. (pending measurement verification for separation class > 100MHz)
			     [TBD]dB for BW > 200MHz (pending measurement verification)

	R4-2010301
	Skyworks
	Observation 1: 
· The worst case is for 100 MHz class where the two PAs see very close in interference thus less selectivity
· The 600MHz has very asymmetric IMD3 as the interference is 600MHz away and IMD3 falls 600MHz away from the PA operating frequency thus showing high selectivity
· In all cases the -13dBm/MHz level is not reached but this needs to be verified for the ET biasing as it is operates in a more saturated region.

Observation 2: 
· The worst case is for 100 MHz class and ET biasing as is anticipated from a closer coupling and a more saturated PA
· CP-OFDM case is about 0.5dB to 1dB higher as expected from a higher PAPR
· Compared to ENDC AMPR levels beyond the 3dB lower value due to the A-MPR reference, the A-MPR is further reduced thanks to PC3 requirement instead of PC2. Since the two PAs are PC3 capable in the worst cases they share the power equally and thus have an inherent 3dB back-off.
· ACLR region is covered with a 4dB back-off but could be further reduced beyond 70MHz of aggregated RB bandwidth

Proposal for MPR: 
· Only -30dBm/MHz curve is specified when IMD3 falls into a -30 or -25 dBm/MHz region , 
· For RB bandwidths < 10MHz, if IMD3 falls in the -10 or -13 dBm/MHz region single CC MPR can be used
· For ACLR cases, a floor at 4dB back-off is used
· The proposed MPR curve coefficients versus total RB bandwidth are:
-30dBm/MHz MPRCA_IM3 = 	8; 0 ≤B<1.08
															7.5; 1.08 ≤B<2.16
															7; 2.16 ≤B<3.24
															6.5; 3.24 ≤ B < 5.04
															6; 5.04  ≤B< 10.08
															5; 10.08  ≤B< 16.56
															4.5; 16.56 ≤ B < 21.96
															4; 21.96 ≤B

Proposed NS04 A-MPR curve:
· The proposed A-MPR curve coefficients versus total RB bandwidth are:
-25dBm/MHz A-MPRCA_IM3 = 	7; 0 ≤B<1.08
																6.5; 1.08 ≤B<2.16
																6; 2.16 ≤B<3.24
																5.5; 3.24 ≤ B < 5.04
																5; 5.04  ≤B< 10.08
																4; 10.08  ≤B< 16.56
																3.5; 16.56 ≤ B < 21.96
																3; 21.96 ≤B

Proposed NS27 A-MPR curve:
· The proposed A-MPR curve coefficients versus total RB bandwidth are:
-40dBm/MHz A-MPRCA_IM3 = 	10.5; 0 ≤B<1.08
																10; 1.08 ≤B<2.16
																9.5; 2.16 ≤B<3.24
																9; 3.24 ≤ B < 5.04
																8.5; 5.04  ≤B< 10.08
																7.5; 10.08  ≤B< 16.56
																7; 16.56 ≤ B < 21.96
																6.5; 21.96 ≤B
· For closer OOB range at -25dBm/MHz, NS04 curve can be used. 


	R4-2011474
	Huawei
	Proposal 1: MPRCA for intra-band NC CA is specified as in Table 2.
Table 2. MPR for intra-band UL NC CA
	[bookmark: OLE_LINK4]-30dBm/MHz case: IMD3 falling beyond outer adjacent regions of the allocated CCs
MA = 	15; 	      0 ≤ B < 1.08
		14; 	      1.08 ≤ B < 2.16
	      13; 	      2.16 ≤ B < 3.24
12;        3.24 ≤ B < 5
11;  	5 ≤ B < 10
		10	; 	10 ≤ B < 16.4
		9;          16.4 ≤ B < 21.8
             8; 	       21.8 ≤ B
	-13dBm/MHz case: IMD3 falling outer adjacent regions of the allocated CCs
MA =     9     ; 0 ≤B<0.54
		 8.5   ; 0.54 ≤B<1.08
		 8      ; 1.08 ≤B<2.16
		 7      ; 2.16 ≤B<3.24
		 6      ; 3.24 ≤B<5.4
		 5      ; 5.4 ≤B




	R4-2011482
	Huawei
	The CR is to Adding the intra-band UL non-contiguous CA RF requirement.

	R4-2011512
	Huawei
	Observation 1: OBW definition for intra-band NC CA as in equation 2 make the requirement tightened compared with definition in current TS 36.101, additional TE noise is captured into OBW verification.
Proposal 1: specify the intra-band NC CA OBW as:
· When gap bandwidth ≤ BWsubblock1/2+BWsubblock2/2, OBW for intra-band NC CA is defined as in equation (2).
· When gap bandwidth > BWsubblock1/2+BWsubblock2/2, OBW for intra-band NC CA is defined as in equation (1).
[image: ] (1)
[image: ](2)
Proposal 2: ACLR for intra-band NC CA is specified as in section 2.2.
“For intra-band non-contiguous carrier aggregation, NR Adjacent Channel Leakage power Ratio is the ratio of the sum of the filtered mean power centred on each assigned channel frequency to the filtered mean power centred on an adjacent NR channel frequency at nominal channel spacing. In case the gap bandwidth Wgap between 2 uplink CCs is smaller than maximum of the 2 uplink channel bandwidths then no ACLR requirement is set for the gap. Each assigned NR channel power and adjacent NR channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.5.2.4.1-1. If the measured adjacent channel power is greater than –50dBm then the ACLR shall be higher than the value specified in Table 6.5A.2.4.1.2-1.
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 ACLR requirement with 3dB relaxation applies.”
Proposal 3: SEM for intra-band NC CA is specified as in section 2.3.
“For intra-band non-contiguous carrier aggregation the spectrum emission mask requirement is defined as a composite spectrum emissions mask. Composite spectrum emission mask applies to frequencies up to  ΔfOOB starting from the edges of the sub-blocks. Composite spectrum emission mask is defined as follows
a)	Composite spectrum emission mask is a combination of individual sub-block spectrum emissions masks 
b)	In case the sub-block consist of one component carrier the sub-lock general spectrum emission mask is defined in subclause 6.5.2.1
c)	If for some frequency sub-block spectrum emission masks overlap then spectrum emission mask allowing higher power spectral density applies for that frequency
d)	If for some frequency a sub-block spectrum emission mask overlaps with the sub-block bandwidth of another sub-block, then the emission mask does not apply for that frequency.
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.”
Proposal 4: General spurious emission for intra-band NC CA is specified as in section 2.4.
“For intra-band non-contiguous carrier aggregation transmission the spurious emission requirement is defined as a composite spurious emission requirement. Composite spurious emission requirement applies to frequency ranges that are more than FOOB away from the edges of each carrier in the gap and out of the gap. Composite spurious emission requirement is defined as follows 
a)	Composite spurious emission requirement is a combination of individual sub-block spurious emission requirements
b)	In case the sub-block consist of one component carrier the sub-lock spurious emission requirement and FOOB are defined in subclause 6.5.3.1
c)	If for some frequency an individual sub-block spurious emission requirement overlaps with the general spectrum emission mask or the sub-block bandwidth of another sub-block then it does not apply
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 ACLR requirement applies.”



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
In RAN4#95 meeting, WF R4-on MPR/AMPR for intra-band NC CA is approved on:
· Specify two set of MPR for intra-band non-contiguous UL CA, for 1PA architecture and 2PA architecture respectively
· 2PA architecture MPR is taken as the baseline in Release 16
Sub-topic 3-1 MPR for intra-band non-contiguous UL CA
Issue 3-1-1: whether MPRIM3 for -13dBm/MHz is defined
· Proposals
· Option 1: No need to have MPRIM3 for -13dBm/MHz
· Option 2: Need to have MPRIM3 for -13dBm/MHz
· Recommended WF
· TBA

Issue 3-1-2: MPR values
· Proposals
· Option 1(QC): 
	MPRNCULCA = MPRCA_IM3 + ∆MPRoffset
-13dBm/MHz case: IMD3 falling in outer adjacent regions of the allocated CCs
MPRCA_IM3 = 	[9]; 	0 ≤B<0.54
					[7]; 	0.54 ≤B<1.08
					[6]; 	1.08 ≤B<2.16
					[5.5]; 	2.16 ≤B<3.24
					[5]; 	3.24 ≤B<5.4
					[3]; 	5.4 ≤B

-30dBm/MHz case: IMD3 falling beyond outer adjacent regions of the allocated CCs
MPRCA_IM3 = 	[15]; 		0 ≤B<1.08
					[14.5]; 	1.08 ≤B<2.16
					[14]; 		2.16 ≤B<3.24
					[13]; 		3.24 ≤ B < 5.04
					[12]; 		5.04 ≤B< 10.08
					[11]; 		10.08 ≤B< 16.56
					[10.5]; 	16.56 ≤ B < 21.96
					[10]; 		21.96 ≤B
∆MPRoffset = [0]dB for BW ≤ 200MHz. (pending measurement verification for separation class > 100MHz)
			     [TBD]dB for BW > 200MHz (pending measurement verification)


· Option 2(SKWs): 
	Only -30dBm/MHz curve is specified when IMD3 falls into a -30 or -25 dBm/MHz region , 
-30dBm/MHz MPRCA_IM3 = 	
8; 0 ≤B<1.08
7.5; 1.08 ≤B<2.16
7; 2.16 ≤B<3.24
6.5; 3.24 ≤ B < 5.04
6; 5.04  ≤B< 10.08
5; 10.08  ≤B< 16.56
4.5; 16.56 ≤ B < 21.96
4; 21.96 ≤B
For RB bandwidths < 10MHz, if IMD3 falls in the -10 or -13 dBm/MHz region single CC MPR can be used
For ACLR cases, a floor at 4dB back-off is used


· Option 3(Huawei): 
	-30dBm/MHz case: IMD3 falling beyond outer adjacent regions of the allocated CCs
MA = 	15; 	      0 ≤ B < 1.08
		14; 	      1.08 ≤ B < 2.16
	      13; 	      2.16 ≤ B < 3.24
12;        3.24 ≤ B < 5
11;  	5 ≤ B < 10
		10	; 	10 ≤ B < 16.4
		9;          16.4 ≤ B < 21.8
             8; 	       21.8 ≤ B
	-13dBm/MHz case: IMD3 falling outer adjacent regions of the allocated CCs
MA =     9     ; 0 ≤B<0.54
		 8.5   ; 0.54 ≤B<1.08
		 8      ; 1.08 ≤B<2.16
		 7      ; 2.16 ≤B<3.24
		 6      ; 3.24 ≤B<5.4
		 5      ; 5.4 ≤B



· Recommended WF
· TBA

Sub-topic 3-2 AMPR for intra-band non-contiguous UL CA
Issue 3-2-1: NS_04
· Proposals
· Option 1: 
	-25dBm/MHz A-MPRCA_IM3 = 	
7; 0 ≤B<1.08
6.5; 1.08 ≤B<2.16
6; 2.16 ≤B<3.24
5.5; 3.24 ≤ B < 5.04
5; 5.04  ≤B< 10.08
4; 10.08  ≤B< 16.56
3.5; 16.56 ≤ B < 21.96
3; 21.96 ≤B


· Option 2: FFS
· Recommended WF
· TBA
Issue 3-2-2: NS_27
· Proposals
· Option 1: 
	•	The proposed A-MPR curve coefficients versus total RB bandwidth are:
-40dBm/MHz A-MPRCA_IM3 = 	
10.5; 0 ≤B<1.08
10; 1.08 ≤B<2.16
9.5; 2.16 ≤B<3.24
9; 3.24 ≤ B < 5.04
8.5; 5.04  ≤B< 10.08
7.5; 10.08  ≤B< 16.56
7; 16.56 ≤ B < 21.96
6.5; 21.96 ≤B
•	For closer OOB range at -25dBm/MHz, NS04 curve can be used.


· Option 2: FFS
· Recommended WF
· TBA

Sub-topic 3-3 Other Tx requirement  
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-3-1: ACLR
· Proposals
· Option 1: Proposed wording for feature CR
	For intra-band non-contiguous carrier aggregation, NR Adjacent Channel Leakage power Ratio is the ratio of the sum of the filtered mean power centred on each assigned channel frequency to the filtered mean power centred on an adjacent NR channel frequency at nominal channel spacing. In case the gap bandwidth Wgap between 2 uplink CCs is smaller than maximum of the 2 uplink channel bandwidths then no ACLR requirement is set for the gap. Each assigned NR channel power and adjacent NR channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.5.2.4.1-1. If the measured adjacent channel power is greater than –50dBm then the ACLR shall be higher than the value specified in Table 6.5A.2.4.1.2-1.
· Table 6.5A.2.4.1.2-1: General requirements for intra-band non-contiguous CA ACLR
	
	ACLR / Measurement bandwidth

	CA ACLR
	30 dB

	CA Measurement bandwidth for each NR channel
(NOTE 1)
	MBWACLR

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel
/
- BWChannel

	NOTE 1: MBWACLR is the single-channel ACLR measurement bandwidths specified in 6.5.2.4.1.


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 ACLR requirement with 3dB relaxation applies.


· Option 2:
· Recommended WF
· TBA
Issue 3-3-2: OBW
· [bookmark: OLE_LINK17]Proposals
· Option 1: 
Specify the intra-band NC CA OBW as:
•	When gap bandwidth ≤ BWsubblock1/2+BWsubblock2/2, OBW for intra-band NC CA is defined as in equation (2).
[image: ]
•	When gap bandwidth > BWsubblock1/2+BWsubblock2/2, OBW for intra-band NC CA is defined as in equation (1).
[image: ]
· Option 2:  Use [image: ]
· [bookmark: OLE_LINK18]Recommended WF
· TBA 
Issue 3-3-3: SEM
· Proposals
· Option 1: Proposed wording for feature CR
	For intra-band non-contiguous carrier aggregation the spectrum emission mask requirement is defined as a composite spectrum emissions mask. Composite spectrum emission mask applies to frequencies up to  ΔfOOB starting from the edges of the sub-blocks. Composite spectrum emission mask is defined as follows
a)	Composite spectrum emission mask is a combination of individual sub-block spectrum emissions masks 
b)	In case the sub-block consist of one component carrier the sub-lock general spectrum emission mask is defined in subclause 6.5.2.1
c)	If for some frequency sub-block spectrum emission masks overlap then spectrum emission mask allowing higher power spectral density applies for that frequency
d)	If for some frequency a sub-block spectrum emission mask overlaps with the sub-block bandwidth of another sub-block, then the emission mask does not apply for that frequency.
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.



· Recommended WF
· TBA 
Issue 3-3-4: General SE
· Proposals
· Option 1: Proposed wording for feature CR
	For intra-band non-contiguous carrier aggregation transmission the spurious emission requirement is defined as a composite spurious emission requirement. Composite spurious emission requirement applies to frequency ranges that are more than FOOB away from the edges of each carrier in the gap and out of the gap. Composite spurious emission requirement is defined as follows 
a)	Composite spurious emission requirement is a combination of individual sub-block spurious emission requirements
b)	In case the sub-block consist of one component carrier the sub-lock spurious emission requirement and FOOB are defined in subclause 6.5.3.1
c)	If for some frequency an individual sub-block spurious emission requirement overlaps with the general spectrum emission mask or the sub-block bandwidth of another sub-block then it does not apply
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 ACLR requirement applies.



· Recommended WF
· TBA 

Companies views’ collection for 1st round 
Open issues 
	Sub-topic
	Comments (Company: …)

	3-1
	Issue 3-1-1
Skyworks: given other companies input it seems necessary to define MPR IM3 but it should at least >3dB lower than  the outer 2 ase from contiguous CA class C since two PA are used which already benefit of 3dB back-off  at pmax compared to a 1PA case
Qualcomm. YES!, we still need to have MPR -13dBm. Some allocations could be scheduled for lower MPR and the benefit should be realized from the operator. We can’t relate this MPR to the contiguous case at least for QC’s data because the contiguous results <100MHz are from 1PA data and the measured NC ULCA are from 2PA data.
Huawei: Yes. There is case that IMD3 fall into the channel edge requires for larger MPR than other region.

	
	Issue 3-1-2
Skyworks: When comparing with QCOM input the main difference seem to come from the band n41 case which seems to have a very strong dependency on BW (normaly it should be ~1dB/3dB BW as seen for our data and n77 data. We measured in band n77 but also found a dependency on BW class (smaller CC separation is worse). Still some of the proposed values are exactly ENDC MPR-3dB which does not account for the fact that for PC3 the IMD level should be 3dB lower in absolute at the same back-off.
Qualcomm: To add to comments on the difference between n41 and n77: After further discussions with our team, it seems that the n41 filter loading may be playing a strong role in the IMD levels compared to that of the n77 filter. We measure the total power in CC1 and CC2 (equal PSD in each CC) and compute the back-off relative to the total power in CC1 and CC2 at MPR0.
Huawei: Firstly we would like to clarify, what is the relation between MPRIM3 and MPRCA for your data, do you already minus 3dB difference? Data from Huawei already consider the 3dB difference. But we consider some cases worse, “non-equal RB allocation with 20dBm+20dBm power”, then there is PSD difference.

	3-2
	Issue 3-2-1
Skyworks: given the difference between companies on MPR, A-MPR NS-04 will need to be re-adjusted. This is needed as CA_n41(2A) is requested
Qualcomm: We did not have time to publish NC ULCA AMPR data, but we do have measurements for n41. The NS_04 2PA back-off numbers are [12]dB low allocation size to [6]dB at high allocation size.
Huawei: we prefer Qualcomm’s data, since IMD is similar as evaluation for MPR, 12dB/6dB for -25dBm/MHz is reasonable.

	
	Issue 3-2-2
Skyworks: given the difference between companies on MPR, A-MPR NS-27 will need to be re-adjusted. This was given for information as CA_n48(2A) is not requested
Qualcomm: For n77, our numbers are [15]dB for low allocation size and [10]dB at low allocation size. The PA behaves differently in this band than the PA and loading for n41. If that same PA and loading would apply in CBRS band, the back-off numbers would be higher.
Huawei: Since CA_n48(2A) is not requested, the AMPR should be introduced in the future release.

	3-3
	Issue 3-3-1
Skyworks: note that in the CR the offset uses BW CA instead of BW channel. BW channel shall be used. The intra-band ENDC ACLR exception is different than what is proposed. CA should align with ENDC principles: extract of 38.101-3
“For intra-band non-contiguous EN-DC, the EN-DC Adjacent Channel Leakage power Ratio (EN-DCACLR) is the ratio of the sum of the filtered mean powers centred on the assigned E-UTRA and NR sub-block frequencies to the filtered mean power centred on an adjacent channel frequency at nominal channel spacing. In case the sub-block gap bandwidth Wgap is smaller than a E-UTRA or NR sub-block bandwidth, no EN-DCACLR requirement is set for the corresponding sub-block for the gap.”
Qualcomm: Ok with the SEM, ACLR, Spurious. Basically per last WF. For 1PA signalling, because CC's are synchronized, no in gap SEM, and ACLR relaxed by 3dB. My only concern is for CA_n7B, since this is not a TDD band. How to re-word the requirement for ULCA in FDD band. 
Huawei: To Skyworks, we will revise the wording accordingly. To QC, for CA_n7B, whether exception is allowed when the in-gap is licensee’s own spectrum?

	
	Issue 3-3-2
Skyworks: option 2 seem the most compatible with regulation as it includes the in-gap power.
Qualcomm: For OBW, we prefer to simplify the requirement as follows: "OBW requirement is met when the ratio of the transmitted power in all CCs of the ULCA configuration to the total integrated  power of the transmitted spectrum is greater than 99%." And let MPR be evaluated per the simple requirement. Can you provide measurements to indicate otherwise? See FR2 approved pCR R4-1913043
Nokia: We agree with Skyworks, option 2 is preferable.
Huawei: Ok. But for FR2, OBW is more stringent than FR1.
NTT DOCOMO, INC:
Thank you for the proposal. But, before agreeing something, we would like to clarify the necessity of changing the definition of OBW for NCCA from LTE. As far as we understand, when we discussed the changing of the definition of OBW for FR2, the intension seemed to be specific to FR2 as mentioned in R4-1911525:
<From R4-1911525>
· In LTE and NR FR1, spurious emission was almost always the gating factor for NC CA. However, the more relaxed spurious limit of FR2 changes the situation. Futhermore, with the larger channel bandwidths of FR2, the widest allocations have too low a PSD to violate the spurious emission limit due to the relatively narrow measurement bandwidth of 1 MHz.
Therefore, we wonder if we can just reuse the same definition of LTE for FR1. We would appreciate feedbacks from companies on this.

	
	Issue 3-3-3
Skyworks: agree with option 1 but last sentence needs to align with capability discussion
Qualcomm: Ok with the SEM, ACLR, Spurious. Basically per last WF. For 1PA signalling, because CC's are synchronized, no in gap SEM, and ACLR relaxed by 3dB. My only concern is for CA_n7B, since this is not a TDD band. How to re-word the requirement for ULCA in FDD band.
Huawei: To Skyworks, if capability is agreed I will added in. To QC, for CA_n7B, whether exception is allowed when the in-gap is licensee’s own spectrum?

	
	Issue 3-3-4
Skyworks: agree with option 1 but last sentence is not needed (copy-paste error?)
Qualcomm: Ok with the SEM, ACLR, Spurious. Basically per last WF. For 1PA signalling, because CC's are synchronized, no in gap SEM, and ACLR relaxed by 3dB. My only concern is for CA_n7B, since this is not a TDD band. How to re-word the requirement for ULCA in FDD band.
Huawei: To SKWs, will revise accordingly. To QC, for CA_n7B, whether exception is allowed when the in-gap is licensee’s own spectrum?


 
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

	R4-2011482
	Skyworks: should it be clarified that the 2PA needs to support PC3 minimum for the MPR/A-MPR sections? A-MPR section is needed (at least NS04)  
In 6.2A.2.2, the -30dBm/MHz region is not properly defined as it should include the -25dBm/MHz SEM region. For both -13 and -25dBm MPR the frequency threshiold should be SEM-13
See above comments on ACLRCompany A
Qualcomm: See comments for OBW. No need to complicate things. Keep it simple and let MPR be calculated. We need to finalize on the AMPR numbers by the 2nd round.
Huawei: will add NS_04 into the CR.

	
	Nokia
Table 6.2A.1.3-3 Note 3 has a word “should”, this makes the note useless.
Spurious emissions for UE co-existence requirement is missing.
Why is there a need to split into the two cases of gap exceeding or not exceeding the sum of BWchannel1/2+ BWchannel2/2? The criterion based on power ratio (inside / outside sub-block) is equivalent with the criterion based on bandwidth measurement.
Additionally, the second part (gap is larger than BWchannel1/2+ BWchannel2/2) does not specify any limit for the occupied bandwidth for a sub-block of two or more CCs. Is it intended to be FFS?
Regarding the reasoning given in R4-2011512: For the measurement spec, a gap  BWchannel1/2+ BWchannel2/2 can be measured in its entirety. In a gap > BWchannel1/2+ BWchannel2/2, one could measure at both inner sub-block edges separately.

	
	



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.
	Sub-topic#3
	Status summary 

	3-1
	[bookmark: _GoBack]Agreement in 1st round: for intra-band NC UL CA, MPRIM3 for -13dBm/MHz will be specified, specific value is discussed in 2nd round.
In the 2nd round, focus on feature CR discussion.
1. Align MPR data among companies
2. For NS_27, no combination is requested in Rel-16, AMPR is defined in future release. Align AMPR NS_04 among companies.
3. Further discussion on OBW for FR1 considering there is operator’s concern
4. Revise the feature CR 

	3-2
	

	
	

	3-3
	

	3-4
	



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

	
	
	

	
	
	



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  

	R4-2011482
	Revised

	
	



Discussion on 2nd round (if applicable)
	T-doc number
	Title
	Comments

	
	
	

	
	
	

	
	
	



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 
	T-doc number
	Title
	T-doc  Status update recommendation  

	
	
	

	
	
	

	
	
	



Topic #4: intra-band contiguous UL CA RF requirement
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Topic3 includes contributions for agenda 6.13.1.2
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009630
	Qualcomm
	Proposal 1: Use CA AMPR for contiguous allocations for BW Class B as shown in section 2.2.
Leverage single CC AMPR tables for contiguous allocations with the following conditions:
· AMPR_CA = AMPR Single CC + 1dB for DFT-s-OFDM when allocation spans across the gap
· There is an allocation across the gap if both LCRB1, LCRB2 ≠ 0.
· AMPR_CA = AMPR Single CC for CP-OFDM for all allocations 
· ∆FRBstart_CA = .18*(NRB1*2µ1+RBstart2*2µ2) + BWgap if LCRB1 =0 else ∆FRBstartCA = .18*RBstart1*2µ1
· ∆FRBend_CA = .18*RBend1*2µ1 if LCRB2 =0 else ∆FRBend_CA = .18*(NRB1*2µ1+RBendt2*2µ2) + BWgap 
· ∆FLCRB_CA = .18*(LCRB1*2µ1+ LCRB2*2µ2) + BWgap if both LCRB1, LCRB2 ≠ 0 else for LCRB1 = 0 ∆FLCRB_CA = .18*LCRB1*2µ1 and for LCRB2 = 0 ∆FLCRB_CA = .18*LCRB2*2µ2
· BWgap can be calculated from the channel spacing and the full RB allocation in the 2 CCs.

Proposal 2: Use CA AMPR for non-contiguous allocations as shown in section 2.3.
CA_NS_04 non-contiguous allocations
· AMPRIM3_-25dBm/MHz = [13]dB for BW class B and C, for allocation size, B < 2MHz
· AMPRIM5_-25dBm/MHz < Outer2 MPR
CA_NS_06 non-contiguous allocations
· AMPRIM3_-40dBm/MHz = 21dB for BW class B, for allocation size, B < 5MHz
· AMPRIM5_-40dBm/MHz = 12.5dB for BW class B, for allocation size, B < 2MHz
CA_NS_10 non-contiguous allocations
· AMPRIM3_-40dBm/MHz = 21dB for BW class B, for allocation size, B < 5MHz
· AMPRIM5_-40dBm/MHz = 12.5dB for BW class B, for allocation size, B < 2MHz


	CR R4-2010228
	Nokia
	Provide CR on AMPR and ASE requirement for CA_NS_27 on CA_n48B:
· Contiguous allocation
· For Fedge, low - BWChannel_CA ≥ 3540 MHz AND Fedge, high + BWChannel_CA ≤ 3710 MHz
· Inner 1 AMPR=0dB: RBStart,Low = max(1, floor(LCRB/2)), RBStart,High = NRB_agg – RBStart,Low – LCRB with condition that RBStart,Low  ≤  RBStart  ≤  RBStart,High, and LCRB  ≤  ceil(NRB_agg /2)
· Inner 2 AMPR=2dB: RBStart,Low = max(1, floor(LCRB/6))
where max() indicates the largest value of all arguments and floor(x) is the greatest integer less than or equal to x.
RBStart,High = NRB_agg – RBStart,Low – LCRB
with following conditions
RBStart,Low  ≤  RBStart  ≤  RBStart,High, and
LCRB  ≤  ceil(3NRB_agg /4)
· Others: AMPR=3.5dB
· For 3550 MHz ≤ Fedge, low < 3540 MHz + BWChannel_CA or 3710 MHz - BWChannel_CA < Fedge, high ≤ 3700
· Inner 3 AMPR=0dB: RBStart = NRB_agg /4 , LCRB = NRB_agg/4, RBStart = NRB_agg 3/4  LCRB
with following conditions NRB_agg /4 < RBStart < NRB_agg 3/4  LCRB  AND LCRB < NRB_agg/4
· Others when BWagg ≤ 20 MHz, A-MPR = 7 dB
· Others when BWagg > 20 MHz, A-MPR = 9 dB
· Non-contiguous allocation
For all modulations and scs when Fedge, low - BWChannel_CA ≥ 3540 MHz AND Fedge, high + BWChannel_CA ≤ 3710 MHz
A = NRB_alloc / NRB_agg
A-MPR= 	11.00;         			0.00 <= A <= 0.10
11.75 - 7.50 A; 		0.10 < A <= 0.90
5.00;           			0.90 < A <= 1.00
For all modulations and scs when 3550 MHz ≤ Fedge, low < 3540 MHz + BWChannel_CA or 3710 MHz - BWChannel_CA < Fedge, high ≤ 3700
when BWagg ≤ 20 MHz
A-MPR= 		11.00;           			0.00 <= A <= 0.10
11.60  - 6.00 A; 		0.10 < A <= 0.60
8.00;           			0.60 < A <= 1.00
or when BWagg > 20 MHz
A-MPR= 		18.00 - 13.33 A; 		0.00 <= A <= 0.30
15.71  - 5.71 A; 		0.30 < A <= 1.00

	R4-2010229
	Nokia
	Provide simulated A-MPR results for CA_n7B.
Observation 1: Needed AMPR for contiguous allocations varies approximately according to the overall BW_CA, independent of the constituent bandwidths.
Observation 2: Needed AMPR for non-contiguous allocations varies approximately according to the overall BW_CA, independent of the constituent bandwidths.

	R4-2011522
	Skyworks
	Observation 1: For IMD3 gated at -40dBm/MHz (NS-27) and for total RB BW <20MHz:
· There is little difference in measured BO between DFT-s-OFDM and CP-OFDM waveforms for both PA supply voltages,
· Gated BO levels are increased by 2.5 to 3dB when supply is lowered (Vcc2 label, plain dark green dots)

Observation 2: For IMD3 gated at -25dBm/MHz (NS-04 and NS-27) and for total RB BW <20MHz, measured BO levels for Class C are slightly lower than for Class B operation
Proposal 1: For NS_04, A-MPR is driven by IMD3 gated at -25dBm/MHz. Proposed A-MPR for Class B and Class C operation is shown in blue plain line in Figure 3 and Figure 4 for DFT-s-OFDM and CP-OFDM respectively (x-axis restricted to Class B here – but plateau extends to Class C BW).
For an IMD3 falling in the -25dBm/MHz, the proposed MPR curve coefficients versus total RB bandwidth are:
-25dBm/MHz A-MPRCA_IM3 =	13; 0 ≤B<1.08
12; 1.08 ≤B<2.16
11; 2.16 ≤B<3.24
10.5; 3.24 ≤ B < 5.04
9.5; 5.04  ≤B< 10.08
8; 10.08  ≤B< 16.56
7; 16.56 ≤ B < 21.96
6.5; 21.96 ≤B
Proposal 2: For NS_27, we propose to adopt measurement data obtained with VCC2 up to 21.96MHz BW as shown in Figure 5 and Figure 6 below. 
[bookmark: OLE_LINK3]For an IMD3 falling in the -40dBm/MHz, the proposed MPR curve coefficients versus total RB bandwidth are:
-40dBm/MHz A-MPRCA_IM3 =		20; 0 ≤B<1.08
19.5; 1.08 ≤B<2.16
19; 2.16 ≤B<3.24
18.5; 3.24 ≤ B < 5.04
18; 5.04  ≤B< 10.08
17; 10.08  ≤B< 16.56
16; 16.56 ≤ B < 21.96
13; 21.96 ≤B
For an IMD3 falling in the -25dBm/MHz and an IMD5 falling in the -40dBm/MHz region, the proposed MPR curve coefficients versus total RB bandwidth are:
-25dBm/MHz A-MPRCA_IM3 =-40dBm/MHz 
A-MPRCA_IM5     13; 0 ≤B<1.08
12; 1.08 ≤B<2.16
11; 2.16 ≤B<3.24
10.5; 3.24 ≤ B < 5.04
9.5; 5.04  ≤B< 10.08
8; 10.08  ≤B< 16.56
7; 16.56 ≤ B < 21.96
6.5; 21.96 ≤B

	R4-2009622
	Qualcomm
	Correction CR on contiguous CA Pcmax
Add statement to correctly configure ULCA output power by referencing replacing MPRc, AMPRc with MPR, AMPR defined for intra-band CA. Also add statement that power is controlled by the same amount in dB on all component carriers for contiguous intra-band ULCA.
Remove copied section from configuring inter-band ULCA.

	R4-2011471
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Huawei, HiSilicon
	Correction CR on contiguous CA MPR
1. Note1 and Note2 in table 6.2A.2.4-2 is only valid for Pi/2 BPSK and QPSK.
2. Adding case for RBs only allocate on one CC for contiguous RB allocation and limitation with both CCs are activated for non-contiguous RB allocation.

	R4-2011476
	Huawei, HiSilicon
	Correction CR on contiguous CA



Open issues summary
Sub-topic 4-1: intra-band Contiguous UL CA AMPR 
Provide comments for each CR, we are targeting to complete this part in the 1st round fast
Issue 4-1-1: AMPR for CA_NS_04 (Band n41)
· Proposals
· Option 1(QC): 
· Contiguous allocation
	CA_n41B using CA_NS_04 signalling, re-use NS_04 AMPR
For CA_n41C, FFS
· AMPR_CA = AMPR Single CC + 1dB for DFT-s-OFDM when allocation spans across the gap
· There is an allocation across the gap if both LCRB1, LCRB2 ≠ 0.
· AMPR_CA = AMPR Single CC for CP-OFDM for all allocations 
· ∆FRBstart_CA = .18*(NRB1*2µ1+RBstart2*2µ2) + BWgap if LCRB1 =0 else ∆FRBstartCA = .18*RBstart1*2µ1
· ∆FRBend_CA = .18*RBend1*2µ1 if LCRB2 =0 else ∆FRBend_CA = .18*(NRB1*2µ1+RBendt2*2µ2) + BWgap 
· ∆FLCRB_CA = .18*(LCRB1*2µ1+ LCRB2*2µ2) + BWgap if both LCRB1, LCRB2 ≠ 0 else for LCRB1 = 0 ∆FLCRB_CA = .18*LCRB1*2µ1 and for LCRB2 = 0 ∆FLCRB_CA = .18*LCRB2*2µ2
· BWgap can be calculated from the channel spacing and the full RB allocation in the 2 CCs.


· Non-contiguous allocation
	CA_NS_04 non-contiguous allocations
· AMPRIM3_-25dBm/MHz = [13]dB for BW class B and C, for allocation size, B < 2MHz
· AMPRIM5_-25dBm/MHz < Outer2 MPR


· Option 2(SKWs): 
	-25dBm/MHz A-MPRCA_IM3 =	
13; 0 ≤B<1.08
12; 1.08 ≤B<2.16
11; 2.16 ≤B<3.24
10.5; 3.24 ≤ B < 5.04
9.5; 5.04  ≤B< 10.08
8; 10.08  ≤B< 16.56
7; 16.56 ≤ B < 21.96
6.5; 21.96 ≤B



· Recommended WF
· TBA
[bookmark: OLE_LINK6]Issue 4-1-2: AMPR for CA_NS_06 (Band n7)
· Proposals
· Option 1(QC): 
· Contiguous allocation
	For CA_n7B using CA_NS_06 signalling, re-use NS_46 AMPR.
Leverage single CC AMPR tables for contiguous allocations as in R4-2009630


· Non-contiguous allocation
	AMPRIM3_-40dBm/MHz = 21dB for BW class B, for allocation size, B < 5MHz
AMPRIM5_-40dBm/MHz = 12.5dB for BW class B, for allocation size, B < 2MHz



· Option 2(Nokia): Simulation results provided in R4-2010229
· Recommended WF
· TBA
Issue 4-1-3: AMPR for CA_NS_27 (Band n48)
· Proposals
· Option 1(QC):  
· Contiguous allocation
	For CA_n48B using CA_NS_10 signalling, re-use NS_27 AMPR
Leverage single CC AMPR tables for contiguous allocations as in R4-2009630


· Non-Contiguous allocation
	CA_NS_10 non-contiguous allocations
•	AMPRIM3_-40dBm/MHz = 21dB for BW class B, for allocation size, B < 5MHz
•	AMPRIM5_-40dBm/MHz = 12.5dB for BW class B, for allocation size, B < 2MHz



· Option 2(SKWs): 
	For an IMD3 falling in the -40dBm/MHz, the proposed MPR curve coefficients versus total RB bandwidth are:
-40dBm/MHz A-MPRCA_IM3 =		
20; 0 ≤B<1.08
19.5; 1.08 ≤B<2.16
19; 2.16 ≤B<3.24
18.5; 3.24 ≤ B < 5.04
18; 5.04  ≤B< 10.08
17; 10.08  ≤B< 16.56
16; 16.56 ≤ B < 21.96
13; 21.96 ≤B
For an IMD3 falling in the -25dBm/MHz and an IMD5 falling in the -40dBm/MHz region, the proposed MPR curve coefficients versus total RB bandwidth are:
A-MPRCA_IM5=     
13; 0 ≤B<1.08
12; 1.08 ≤B<2.16
11; 2.16 ≤B<3.24
10.5; 3.24 ≤ B < 5.04
9.5; 5.04  ≤B< 10.08
8; 10.08  ≤B< 16.56
7; 16.56 ≤ B < 21.96
6.5; 21.96 ≤B



· Option 3(Nokia):
	· For Fedge, low - BWChannel_CA ≥ 3540 MHz AND Fedge, high + BWChannel_CA ≤ 3710 MHz
· Inner 1 AMPR=0dB: RBStart,Low = max(1, floor(LCRB/2)), RBStart,High = NRB_agg – RBStart,Low – LCRB with condition that RBStart,Low  ≤  RBStart  ≤  RBStart,High, and LCRB  ≤  ceil(NRB_agg /2)
· Inner 2 AMPR=2dB: RBStart,Low = max(1, floor(LCRB/6))
where max() indicates the largest value of all arguments and floor(x) is the greatest integer less than or equal to x.
RBStart,High = NRB_agg – RBStart,Low – LCRB
with following conditions
RBStart,Low  ≤  RBStart  ≤  RBStart,High, and
LCRB  ≤  ceil(3NRB_agg /4)
· Others: AMPR=3.5dB
· For 3550 MHz ≤ Fedge, low < 3540 MHz + BWChannel_CA or 3710 MHz - BWChannel_CA < Fedge, high ≤ 3700
· Inner 3 AMPR=0dB: RBStart = NRB_agg /4 , LCRB = NRB_agg/4, RBStart = NRB_agg 3/4  LCRB
with following conditions NRB_agg /4 < RBStart < NRB_agg 3/4  LCRB  AND LCRB < NRB_agg/4
· Others when BWagg ≤ 20 MHz, A-MPR = 7 dB
· Others when BWagg > 20 MHz, A-MPR = 9 dB



· Recommended WF
· TBA
Sub-topic 4-2: Correction CRs
Issue 4-2-1: R4-2009622
· Proposals
· Option 1: agree on CR R4-2009622
· Option 2: Not agreeable
· Recommended WF
· TBA
Issue 4-2-2: R4-2011471
· Proposals
· Option 1: agree on CR R4-2011471
· Option 2: Not agreeable
· Recommended WF
· TBA
Issue 4-2-3: R4-2011476
· Proposals
· Option 1: agree on CR R4-2011476
· Option 2: Not agreeable
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
	Sub-topic
	Comments (Company: …)

	4-1
	Issue 4-1-1
Skyworks: we need to clarify if both 41B and 41C should be covered
R4-2009630:
for NS04 contiguous allocation, the concept of reusing MPR is of interest but depends at which offset the requirement applies and CA BW. The proposed equations are unclear to which NS/BW they apply
for NS04 non-contiguous allocation AMPRIM5_-25dBm/MHz we agree that Outer 2 MPR covers it
for NS04 non-contiguous:
agree that AMPRIM5_-25dBm/MHz < Outer2 MPR and thus outer 2 MPR can be used.
For AMPRIM3_-25dBm/MHz the max value is comparable (assuming CP-OFDM) but the proposed curve does not fit our data. See QCOM and Skyworks curves with our data (see graph below).  Our curve reuses the ENDC and NC CA curves
Qualcomm: For contiguous allocations, we assume that Skyworks is asking about the AMPR offset. An increase of 1dB is added when there is an allocation across the gap for DFT-s-OFDM waveforms. Or if if both LCRB1, LCRB2 ≠ 0.
For non-contiguous allocations, we agree that the slope of the curve if slightly different. We have updated measurements for IM3 in -25dBm/MHz region(Back-off(dB), B(MHz)) = (12.2, 0.36), (11, 1.08), (10.4, 2.16), (10, 3.24), (9.5, 5.4). 
Huawei: CA_n41B is already in TS 38.101, AMPR is needed. 
Agree to reuse outer2 for AMPRIM5_-25dBm/MHz.
For AMPRIM3_-25dBm/MHz, prefer SKWs value.
[image: cid:image010.png@01D674AE.8E03BEF0]

	
	Issue 4-1-2
Issue 4-1-2
Skyworks: 
Key issue is whether MSD is needed for some IMD cases to complete this combination. If it is needed there is no input available in this meeting. Should it be postponed to next release?
Concept of reusing MPR for contiguous case is OK but equations needs clarification on what applies to n7B, Nokia simulation data needs to be taken into account
Based on our NS27 measurements for -40dBm/MHz, AMPRIM3_-40dBm/MHz = 21dB and AMPRIM5_-40dBm/MHz = 12.5dB for worst case BW class B seems to be in the right order of magnitude but curve is not compatible with our data (see graph below).  Nokia data based on fixed bias may be optimistic. We believe absolute allocation BW should be used instead of allocation ratio.
[image: cid:image008.png@01D674AE.8E03BEF0]
Qualcomm: We are in line the Skyworks based on lower PA bias at lower output power levels. We are also concerned about using high bias PA model for lower output powers. 
 After checking our measurements for IM3 in -40dBm/MHz  region(Back-off(dB), B(MHz)) = (20, 1.08), (20, 2.16), (19, 3.24), (18, 5.4).
For the IM3 in -25dBm and IM5 in -40dbm, we want to ensure that the proposed mask is no tighter than the LTE spec when converting allocation ratio to the allocation size. 
Nokia simulation AMPR is a little on the low side. 

	
	Issue 4-1-3
Skyworks: need to align NS values
Note that LTE 48B A-MPR needs to align with corresponding NR DFT-s-OFDMcase
Concept of reusing MPR for contiguous case is OK but equations needs clarification on what applies to n48B,  Nokia approach may be more appropriate.
Based on our NS27 measurements for -40dBm/MHz, AMPRIM3_-40dBm/MHz = 21dB and AMPRIM5_-40dBm/MHz = 12.5dB for worst case BW class B seems to be in the right order of magnitude but curve is not compatible with our data (see graph below). Nokia data based on fixed bias may be optimistic. We believe absolute allocation BW should be used instead of allocation ratio.
[image: cid:image008.png@01D674AE.8E03BEF0]

Qualcomm: We are in line the Skyworks based on lower PA bias at lower output power levels for non-contiguous RB allocations. After checking out measurements for IM3 in -40dBm/MHz  region(Back-off(dB), B(MHz)) = (20, 1.08), (20, 2.16), (19, 3.24), (18, 5.4).
 
To Nokia: There is not enough AMPR in this proposal. As an example: Nokia’s inner region does not cover the AMPR due IM3 folding type products for edge based 40MHz channel bandwidth. NS_27 covers this and the CA_NS_10 or CA_NS_27 (whatever name we use) should have AMPR. See below graph. The outer AMPR values are also on the low side.


[image: ]
For center based allocations, we can’t agree with the 0dB AMPR for inner region as well. Even MPR is not enough. There is small region that overlaps the inner region that requires back-off
Nokia: We are ok to finetune our A-MPR definition for CA_n48B to be aligned with Skyworks and Qualcomm. Note we are the only company having CR for this urgent matter so I recommend to provide proposal against our CR i.e. tweak the A-MPR numbers.


	4-2
	Issue 4-2-1
Huawei: For NR, there is case that different numerology for intra-band UL CA, this why Pcmax,(p,q) part for intra-band CA is needed.
For MPR part, it is considered with RAN1 agreement that “when calculating the PHR of a cell on a real transmission, transmission whose DCI come after the first DCI after PHR trigger are ignored”. For such case, MPR replacement is impossible for UE.

	
	Issue 4-2-2
Skyworks: note that tables do not use 3GPP format
Qualcomm: Do not agree with the change for NOTE 2 since MPR for higher order modulations are EVM dependent for higher allocations. However, for NOTE 1, we agree that outer1 MPR needs to be corrected so that it is not lower than the agreed contiguous MPR for the larger allocation size, so 3dB reduction is too high for outer 1 case and is a contradiction.
Huawei: To QC, could you let me know your detail revision proposal on Note1? I guess: Outer 1 MPR for Pi/2 BPSK and QPSK is reduced by 2dB for aggregated allocation bandwidth > 10MHz?

	
	Issue 4-2-3
Qualcomm: Agree on inter -> intra corrections, but still need to align with QC Pcmax CR in R4-2009622. Agree on the OBW for contiguous ULCA. 




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

	R4-2010228
	Company AQualcomm: Cannot agree on this CR

	
	Company B

	
	

	R4-2009622
	

	
	

	R4-2011471
	Qualcomm: Cannot agree with note 2. Partially agree with note 1 due to contradiction. See issue 4-2-2.

	
	

	R4-2011476
	Qualcomm: Need to align on the Pcmax part. Agree on the inter-> intra corrections. Agree on the OBW for contiguous ULCA

	
	



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.
	Sub-topic
	Status summary 

	34-1
	Further discuss in the 2nd round:
AMPR:
1. [bookmark: OLE_LINK81]Align AMPR value for CA_NS_04 and CA_NS_06. 
2. Align AMPR value for CA_NS_27, CR R4-2010228 is revised
Further discuss on correction CRs.
Potential MSD issue for CA_n7B will not be discussed in this WI.

	
	

	
	

	3-2
	



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

	#1
	CR on CA_NS_04 and CA_NS_06 AMPR and ASE requirements
	Skyworks





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  

	R4-2010228
	Revised

	R4-2009622
	Return to

	R4-2011471
	Revised

	R4-2011476
	Return to

	R4-2009588
	Revised, move from thread 121 and treat here in 2nd round

	
	

	
	

	
	

	
	



Discussion on 2nd round (if applicable)
	T-doc number
	Title
	Comments

	
	
	

	
	
	

	
	
	



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 
	T-doc number
	Title
	T-doc  Status update recommendation

	
	
	

	
	
	

	
	
	




Topic #5: time masks for ULSUP-TDM in case of UL timing misalignment
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Topic5 includes contributions for agenda 6.13.1.7
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2011468
	Huawei, HiSilicon
	· Proposal 1: Adopt 2.21us as X value to update uplink timing difference for the time mask requirement for ULSUP-TDM.

	CR R4-2011500
	Huawei, HiSilicon
	Specify the side condition of uplink timing difference between LTE and NR, and allow X us relaxation as additional period for the time mask in Rel-16



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 5-1
Issue 5-1-1: Specify the side condition of uplink timing difference between LTE and NR
· Proposals
· (Huawei): Adopt 2.21us as X value to update uplink timing difference for the time mask requirement for ULSUP-TDM. 
· Recommended WF
· TBA

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

	Huawei
	Issue 5-1-1:
We propose to adopt 2.21us as X value for addition time of time mask requirement.

	
	

	
	

	
	


 
CRs/TPs comments collection
CRs included in the above sub-topics are not listed here.
	CR/TP number
	Comments collection

	R4-2011500
	

	
	

	
	

	
	



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 

	R4-2011500
	No objection on CR R4-2011500. Agree to add the addtional time 2.21us for transient period. CR R4-2011500 needs be revised to fill the values in the figures.



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

	
	
	



	LS number
	LS Status update recommendation  

	
	



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  

	R4-2011500
	Revised



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  
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