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Introduction
This part includes contributions in agenda 6.13.1 except 6.13.1.5 and 6.13.1.6.
Classify the contents into four topics:
1. Topic #1: intra-band contiguous UL CA for FR1 power class 3 which is for agenda 6.13.1.3
2. Topic #2: intra-band DL CA for FR1 which is for agenda 6.13.1.2.
3. Topic #3: intra-band non-contiguous UL CA for FR1 power class 3 which is for agenda 6.13.1.4
4. Topic #4: time masks for ULSUP-TDM in case of UL timing misalignment in AI 6.13.1.7
For intra-band CA RF requirement, topic 2 is with high priority for this meeting, candidate target of email discussion are as below:
· 1st round: 
· Finalize the definition on UL CA ACLR MBW, aggregated channel bandwidth
· Reach consensus on inner and outer RB allocation equation for intra-band contiguous CA
· Align the MPR data for intra-band contiguous CA 
· Have the agreement on UE capability and initial MPR evaluation for intra-band NC UL CA
· Decide on the time mask revision for ULSUP-TDM of UL timing alignment 
· 2nd round: 
· Try to approve on the CR for intra-band contiguous UL CA
· approve on the CRs for intra-band DL CA
· approve on the contents in CR for intra-band non-contiguous UL CA
· Capture all the agreements in the WFs
· Anything not completed in 1st round

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

	R4-2006637
	Skyworks
	Proposal 1: The contiguous intra-band CA allocation parameters are defined as in the equations below:
NRB_CA = NRB1 ∙ 2^µ1 + NRB2 ∙ 2^µ2
LCRB_CA = (NRB1 - RBStart1)∙ 2^µ1 + (RBStart2 + LCRB2 ) ∙ 2^µ2
If LCRB1 > 0, RBStart_CA = RBStart1 ∙ 2^µ1
Else RBStart_CA = NRB1 ∙ 2^µ1 + RBStart2∙ 2^µ2

Proposal 2: The contiguous Inner and Outer allocations definitions below are adopted for class B and class C UL CA: 
Contiguous allocations are such that there is a minimum gap between the allocations in lower and the upper carrier at a given channel spacing and thus meet the following criteria:
RBStart1 + LCRB1 = NRB1, and RBStart2 = 0 (A)
A contiguous intra-band CA RB allocation is a contiguous Inner RB allocation if the following conditions are met:
RBStart,Low = max(1, floor(LCRB_CA/2))
RBStart,High = NRB_CA – RBStart,Low – LCRB_CA
RBStart,Low  ≤  RBStart_CA  ≤  RBStart,High, and
LCRB_CA  ≤  ceil(NRB_CA/2)
A contiguous intra-band CA RB allocation is a contiguous Outer RB allocation for all other allocations which are not an Inner RB allocation and still meets the contiguous allocation criteria.

Proposal 3: The non-contiguous Inner, Outer1 and Outer2 allocations definitions in this chapter are adopted for class B and class C UL CA:
Non-contiguous allocations are such that the gap between the allocations in lower and upper carrier is larger than the minimum at a given channel spacing and thus meet the following criteria:
RBStart1 + LCRB1 < NRB1, or RBStart2 > 0 (B)
A contiguous intra-band CA RB allocation is a non-contiguous Inner RB allocation if the following conditions are met:
RBStart,Low = max(1,floor(LCRB_CA + (BWgap – BWGB1,low)/0.18))
RBStart,High = floor((BWChannel_CA – 2 ∙ BWgap – BWGB1,low)/0.18 – 2 ∙ LCRB_CA)
RBStart,Low  ≤  RBStart_CA  ≤  RBStart,High, and
LCRB_CA  ≤  ceil((BWChannel_CA – 3 ∙ BWgap )/0.54)
A contiguous intra-band CA RB allocation is a non-contiguous Outer1 RB allocation if it is not an Inner allocation and the following conditions are met:
RBStart,Low = max(1,floor(2 ∙ LCRB_CA – (BWgap – 2 ∙ BWgap + BWGB1,low)/0.18))
RBStart,High = floor((2 ∙ BWChannel_CA – 3 ∙ BWgap – BWGB2,high)/0.18 – 3 ∙ LCRB_CA)
RBStart,Low  ≤  RBStart_CA  ≤  RBStart,High, and
LCRB_CA  ≤  ceil((3 ∙ BWChannel_CA – 5 ∙ BWgap )/0.9)
A contiguous intra-band CA RB allocation is a non-contiguous Outer2 RB allocation for all other allocations which are not an Inner or Outer1 RB allocation and still meets the non-contiguous allocation criteria (B).

	R4-2006638
	Skyworks
	Proposal 1: MPR should be derived from waveforms using uncorrelated data for each CC.

Proposal 2 on MPR values for QPSK:
Table 2: Proposed PC3 MPR values for QPSK modulation
	UL CA
BW class
	Modulation
	MPR for contiguous allocations (dB)
	MPR for non-contiguous allocations (dB)

	
	
	Inner RB allocations
	Outer RB allocations
	Inner RB allocations
	Outer1 RB allocations
	Outer2 RB allocations

	B 
≤ 100MHz
	DFT-s-OFDM QPSK
	≤ 1.5
	≤ 4
	≤ 2
	≤ 61
	≤ 91

	
	CP-OFDM QPSK
	≤ 2
	≤ 5.5
	≤ 2.5
	≤ 61
	≤ 91

	C 
≤ 200MHz
	DFT-s-OFDM QPSK
	≤ 2.5
	≤ 5
	≤ 2.5
	≤ 71
	≤ 101

	
	CP-OFDM QPSK
	≤ 3
	≤ 6.5
	≤ 3
	≤ 71
	≤ 101

	NOTE 1: MPR is relaxed by 3dB for aggregated allocation bandwidths > 10MHz



Proposal 3 on A-MPR:
· Non-contiguous outer 1 and 2 MPR covers for IMD3/5/7 -13dBm/MHz limits A-MPR
· -13dBm/MHz limits should consider IMD7 for non-contiguous inner allocations A-MPR
· NS04 -25dBm/MHz and NS27 -40dBm/MHz limits should consider IMD3/5/7 for non-contiguous inner and outer allocations A-MPR
· For NS04 -25dBm/MHz only outer 2 MPR can cover for IMD5/7 cases
· Extra margin to cover all implementations and class D should be studied for large back-offs reported in this contribution
· Contiguous allocation A-MPR is FFS

	R4-2008010
	Nokia
	Observation 1: In most cases, the ACLR measurement center, i.e., the midpoint between  and , does not coincide with the center of the aggregated channel. 

Observation 2: If the ACLR measurement is centered at the center of the aggregated channel despite Observation 1, with the agreed MBW, then outermost RBs may be left outside the MBW depending on the SCS. This is particularly harmful when measuring the power of a narrow allocation located at the edge of the aggregated channel.

Proposal 1: Specify the center frequency of CA ACLR measurement in the aggregated channel as


Proposal 2: Specify the spacing between ACLR measurement center frequencies (between the aggregated channel and adjacent aggregated channels on both sides) to be , the aggregated channel bandwidth. Thus, the measurement center frequencies for the adjacent aggregated channels become


below and above the aggregated channel, respectively.

	R4-2008148
	Huawei, HiSilicon
	Proposal 1: for intra-band UL contiguous CA, RF requirements are defined transparent to RF architecture.
Proposal 2: For contiguous RB allocation and inner RB, define 1dB and 1.5dB MPR for DFT-s-OFDM and CP-OFDM respectively for bandwidth class B. Define 2.5dB and 3.5dB MPR for DFT-s-OFDM and CP-OFDM respectively for bandwidth class C.
Proposal 3: define MPR for modulation order 16QAM, 64QAM and 256QAM as in Table 1 and Table 2.
Table 1 Contiguous allocation MPR 
	[bookmark: OLE_LINK23]Modulation
	MPR for bandwidth class B
	MPR for bandwidth class C

	
	inner
	outer
	inner
	outer

	DFT-s-OFDM
	Pi/2 BPSK
	TBD
	TBD
	TBD
	TBD

	
	QPSK
	[1]dB 
	[4]dB
	[2.5]dB
	[8]dB

	
	16QAM
	2
	4
	2.5
	8

	
	64QAM
	4
	5
	8

	
	256QAM
	6
	7
	8

	CP-OFDM
	QPSK
	[1.5]dB
	[4]dB
	[3.5]dB
	[8]dB

	
	16QAM
	2.5
	4
	3.5
	8

	
	64QAM
	4
	5
	8

	
	256QAM
	6
	7
	8



Table 2 Non-Contiguous allocation MPR
	[bookmark: OLE_LINK24]Modulation
	MPR for bandwidth class B
	MPR for bandwidth class C

	
	inner
	Outer1
	Outer2
	inner
	Outer1
	Outer2

	DFT-s-OFDM
	Pi/2 BPSK
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	QPSK
	[3]dB
	[6]dB
	[13]dB
	[5]dB
	[7]dB
	[14]dB

	
	16QAM
	4
	6
	
	5
	7
	

	
	64QAM
	6
	
	7
	

	
	256QAM
	7
	
	8
	

	CP-OFDM
	QPSK
	[3]dB
	[8]dB
	[13]dB
	[5]dB
	[8]dB
	[14]dB

	
	16QAM
	4
	8
	
	5
	8
	

	
	64QAM
	6
	8
	
	6
	8
	

	
	256QAM
	8
	
	8
	




	R4-2008149
	Huawei, HiSilicon
	[bookmark: OLE_LINK2]Proposal 1: For intra-band contiguous CA, the DC location is the frequency point in the middle of the DC locations indicated for the 2 active BWPs.
[image: ][image: ]

	CR R4-2008153
	Huawei, HiSilicon
	[bookmark: OLE_LINK12]Provides big CR for intra-band UL contiguous CA RF requirements

	R4-2008202
	Qualcomm
	Observation 1: An added step is required in the test equipment to shift the allocation with respect to the TXLO to measure the wanted power with the proposed ACLR measurement BW in the WF.
Observation 2: Measurement BW is too close to transmission BW to force a shift in frequency to measure wanted power
Proposal 1: Use 
Proposal 2: Use  

	R4-2008207
	Qualcomm
	Proposal 1: Use CA MPR for contiguous allocations as shown in Table 2.3-1.
Table 2.3-1 Contiguous allocation CA MPR 
	Modulation
	MPR (dB)

	
	Inner CA;
BW classB
	Outer CA; 
BW class B 


	Inner CA;
BW classC
	Outer CA
BW class C

	DFT-S-OFDM
	Pi/2 BPSK
	≤ 0.0
	≤ [1.5]
	TBD
	≤ [6]

	
	QPSK
	≤ 0
	≤ [2]
	TBD
	≤ [6]

	
	16 QAM
	≤ 1
	≤ [3]
	TBD
	≤ [6]

	
	64 QAM
	≤ 2.5
	≤ [3.5]
	TBD
	≤ [6]

	
	256 QAM
	≤ 4.5
	≤ [5.5]
	TBD
	≤ [6]

	CP-OFDM
	QPSK
	≤ 1.5
	≤ [3]
	TBD
	≤ [6]

	
	16 QAM
	≤ 2
	≤ [3]
	TBD
	≤ [6]

	
	64 QAM
	≤ 3.5
	≤ [3.5]
	TBD
	≤ [6]

	
	256 QAM
	≤ 6.5
	≤ [6.5]
	TBD
	≤ [6.5]



Proposal 2: Use CA MPR for non-contiguous allocations as shown in Table 2.4-1.

Table 2.4-1: MPR for non-contiguous allocations for all BW class.
	Modulation
	MPR (dB)

	
	MInner

	MOuter1

	MOuter2


	DFT-S-OFDM
	Pi/2 BPSK
	≤ 0.0 
	≤ 4.5 
	≤ MB

	
	QPSK
	≤ 0
	≤ 4.5
	

	
	16 QAM
	≤ 1
	≤ 4.5
	

	
	64 QAM
	≤ 2.5
	≤ 4.5
	

	
	256 QAM
	≤ 4.5
	≤ 4.5
	

	CP-OFDM
	QPSK
	≤ 1.5 
	≤ 5.5 
	

	
	16 QAM
	≤ 2
	≤5.5
	

	
	64 QAM
	≤ 3.5
	≤5.5
	

	
	256 QAM
	≤ 6.5
	≤6.5
	



MB = 		
9.5				; B < 2
7.5 			; 2	≤ B < 10
6				; B > 10
6.5				; B > 10 (256QAM)

B = 12*(NRB_alloc,1*SCS1 + NRB_alloc,2*SCS2)

	R4-2008255
	Skyworks
	Proposal 1:
· Companies are encouraged to check more cases
· Assuming the upper guard-band is only reduced by a few 10 kHz compared to the single CC min guard-band, this BW_CA design is acceptable

Proposal 2: Calculations of CA ACLR bandwidth and its frequency shift for 2CC confirms [1] but general equation for the measurement bandwidth shift for multiple CCs is FFS.





Open issues summary
Sub-topic 1-1 remaining issues for ACLR MBW 
Issue 1-1-1: ACLR MBW definition
· Proposals
· [bookmark: OLE_LINK13]Option 1: 
ACLR MBW as per approved in WF R4-2005657:

But with ACLR shift:

· Option 2: 


· Recommended WF
· TBA
Sub-topic 1-2 Inner and outer RB allocation definition
Issue 1-2-1: contiguous allocations
Basically the same definition between option 1 and option 2, the NRB,agg and NRB,alloc terminology has already used in TS 36.101, maybe align the terminology would be better. 
· Proposals
· Option 1: As per approved in WF R4-2005657
For Aggregated channel bandwidth≤200Mhz
For RBStart,Low = max(1, floor(NRB_alloc /2)), where NRB_alloc=LCRB1*2^µ1+LCRB2*2^µ2
Inner RB allocation is defined as RBStart,Low  ≤  RBStart  ≤  RBStart,High, NRB_alloc≤ceil[(1/2NRB,agg) ]
RBStart,High = NRB,agg – RBStart,Low – NRB,alloc, where NRB,agg=NRB1*2^µ1+ NRB2*2^µ2
RBStart = RBStart1 ∙ 2^µ1, if LCRB1 > 0
RBStart = NRB1 ∙ 2^µ1 + RBStart2∙2^µ2, if LCRB1 = 0
Other RB allocations are outer RB allocation.
· Option 2:
NRB_CA = NRB1 ∙ 2^µ1 + NRB2 ∙ 2^µ2
LCRB_CA = (NRB1 - RBStart1)∙ 2^µ1 + (RBStart2 + LCRB2 ) ∙ 2^µ2
If LCRB1 > 0, RBStart_CA = RBStart1 ∙ 2^µ1
Else RBStart_CA = NRB1 ∙ 2^µ1 + RBStart2∙ 2^µ2

Contiguous allocations are such that there is a minimum gap between the allocations in lower and the upper carrier at a given channel spacing and thus meet the following criteria:
RBStart1 + LCRB1 = NRB1, and RBStart2 = 0 (A)
A contiguous intra-band CA RB allocation is a contiguous Inner RB allocation if the following conditions are met:
RBStart,Low = max(1, floor(LCRB_CA/2))
RBStart,High = NRB_CA – RBStart,Low – LCRB_CA
RBStart,Low  ≤  RBStart_CA  ≤  RBStart,High, and
LCRB_CA  ≤  ceil(NRB_CA/2)
A contiguous intra-band CA RB allocation is a contiguous Outer RB allocation for all other allocations which are not an Inner RB allocation and still meets the contiguous allocation criteria.

· Recommended WF
· TBA


Issue 1-2-2: non-contiguous allocations inner
· non-contiguous inner equation Proposals
· Option 1: As per approved in WF R4-2005657
For RBStart,Low = max(1, floor(NRB_alloc)), 
where NRB_alloc = LCRB2 ∙ 2^µ2, if LCRB1=0
NRB_alloc = LCRB1 ∙ 2^µ1, if LCRB2=0
NRB_alloc = (NRB1- RBStart1) ∙ 2^µ1 + (RBStart2+ LCRB2) ∙ 2^µ2+BWgap/0.18MHz, otherwise
Inner RB allocation is defined as RBStart,Low  ≤  RBStart  ≤  RBStart,High, NRB_alloc≤Floor[(1/3NRB,agg) ]
RBStart,High = NRB,agg – RBStart,Low – NRB,alloc, where NRB,agg=NRB1*2^µ1+ NRB2*2^µ2+(BWgap+2*BWGB) /0.18MHz
RBStart = RBStart1 ∙ 2^µ1, if LCRB1 > 0
Where BWgap=Nominal channel space-(NRB1*12*SCS1/2+ NRB2*12*SCS2/2+(SCS2-SCS1)/2)
· Option 2: 
Non-contiguous allocations are such that the gap between the allocations in lower and upper carrier is larger than the minimum at a given channel spacing and thus meet the following criteria:
RBStart1 + LCRB1 < NRB1, or RBStart2 > 0 (B)
A contiguous intra-band CA RB allocation is a non-contiguous Inner RB allocation if the following conditions are met:
RBStart,Low = max(1,floor(LCRB_CA + (BWgap – BWGB1,low)/0.18))
RBStart,High = floor((BWChannel_CA – 2 ∙ BWgap – BWGB1,low)/0.18 – 2 ∙ LCRB_CA)
RBStart,Low  ≤  RBStart_CA  ≤  RBStart,High, and
LCRB_CA  ≤  ceil((BWChannel_CA – 3 ∙ BWgap )/0.54)
· Recommended WF
· TBA


Issue 1-2-3: non-contiguous allocation outer 1 
· Proposals
· Option 1: As per approved in WF R4-2005657
If an allocation is not an inner allocation, and it satisfy
NRB_alloc = (NRB1- RBStart1) ∙ 2^µ1 + (RBStart2+ LCRB2) ∙ 2^µ2+BWgap/0.18MHz
NRB,agg=NRB1*2^µ1+ NRB2*2^µ2+(BWgap+2*BWGB) /0.18MHz
2* NRB_alloc< RBstart1*2^µ1+ NRB,agg
2* NRB_alloc< (NRB2-(RBstart2+LCRB2))*2^µ2 +NRB,agg
Other allocations that are not inner or outer 1 allocations are outer 2 allocations
· Option 2: 
RBStart,Low = max(1,floor(2 ∙ LCRB_CA – (BWgap – 2 ∙ BWgap + BWGB1,low)/0.18))
RBStart,High = floor((2 ∙ BWChannel_CA – 3 ∙ BWgap – BWGB2,high)/0.18 – 3 ∙ LCRB_CA)
RBStart,Low  ≤  RBStart_CA  ≤  RBStart,High, and
LCRB_CA  ≤  ceil((3 ∙ BWChannel_CA – 5 ∙ BWgap )/0.9)
A contiguous intra-band CA RB allocation is a non-contiguous Outer2 RB allocation for all other allocations which are not an Inner or Outer1 RB allocation and still meets the non-contiguous allocation criteria (B).
· Recommended WF
· TBA
Sub-topic 1-3 MPR value for intra-band UL contiguous CA
Issue 1-3-1: contiguous allocations for inner RB 
In WF R4-2005657, a range for inner allocation is agreed:
Bandwidth class B: [0-1.5]dB for DFT-OFDM, [1.5-3]dB for CP-OFDM
Bandwidth class C: [0-2.5]dB for DFT-OFDM, [1.5-4]dB for CP-OFDM
· Proposals
	Options
	MPR for Bandwidth class B(dB)
	MPR for  Bandwidth class C

	Waveform
	DFT-s-OFDM
	CP-OFDM
	DFT-s-OFDM
	CP-OFDM

	Option1
	1.5
	2
	2.5
	3

	Option2
	1
	1.5
	2.5
	3.5

	Option3
	0
	1.5
	TBD
	TBD



· Recommended WF
· Considering options comes from different RF architecture, recommend to align the values to one set which satisfy both architecture. E.g. align into the average value as below
	
	MPR for Bandwidth class B(dB)
	MPR for  Bandwidth class C

	Waveform
	DFT-s-OFDM
	CP-OFDM
	DFT-s-OFDM
	CP-OFDM

	MPR
	1.2
	1.8
	2.5
	3.5



Issue 1-3-2: contiguous allocations for outer RB: 
In WF R4-2005657, a range for outer allocation is agreed:
Bandwidth class B: [2-4]dB for DFT-OFDM, [3-5]dB for CP-OFDM
Bandwidth class C: [8]dB for DFT-OFDM, [8]dB for CP-OFDM

· Proposals
	Options
	MPR for Bandwidth class B(dB)
	MPR for  Bandwidth class C

	Waveform
	DFT-s-OFDM
	CP-OFDM
	DFT-s-OFDM
	CP-OFDM

	Option1
	4
	5.5
	5
	6.5

	Option2
	4
	4
	8
	8

	Option3
	2
	3
	6
	6



· Recommended WF
· If one set MPR is defined for both architectures, recommend to take the MPR which satisfy 1PA architecture.

Issue 1-3-3: non-contiguous allocations for inner RB
· Proposals
	Options
	MPR for Bandwidth class B(dB)
	MPR for  Bandwidth class C

	Waveform
	DFT-s-OFDM
	CP-OFDM
	DFT-s-OFDM
	CP-OFDM

	Option1
Approved in WF R4-2005657
	3
	4
	4
	4

	Option2
	2
	2.5
	2.5
	3

	Option3
	0
	1.5
	0
	1.5



· Recommended WF
· Option 1: follow the approved WF in the last meeting.

Issue 1-3-4: non-contiguous allocations for outer2 RB allocation
· Proposals
	Options
	MPR for Bandwidth class B(dB)
	MPR for  Bandwidth class C

	Waveform
	DFT-s-OFDM
	CP-OFDM
	DFT-s-OFDM
	CP-OFDM

	Option1
Approved in WF R4-2005657
	13
	13
	14
	14

	Option2 (for worst case)
	129 (-3dB for B>10MHz)
	129 (-3dB for B>10MHz)
	1310 (-3dB for B>10MHz)
	1310 (-3dB for B>10MHz)

	Option3
	MB = 		
9.5				; B < 2
7.5 			; 2	≤ B < 10
6				; B > 10
6.5				; B > 10 (256QAM)
B = 12*(NRB_alloc,1*SCS1 + NRB_alloc,2*SCS2)



· Recommended WF
· Recommend to decide on the value for worst case on outer 2 allocation first. The allocation approach and the curve can be further discussed and detailed because MPR always ≤ the worst case value
· Option 1: For worst case, recommend to follow the approved WF in the last meeting.

Issue 1-3-5: non-contiguous allocations for outer1 RB allocation
· Proposals
	Options
	MPR for Bandwidth class B(dB)
	MPR for  Bandwidth class C

	Waveform
	DFT-s-OFDM
	CP-OFDM
	DFT-s-OFDM
	CP-OFDM

	Option1
Approved in WF R4-2005657
	6
	7
	6
	7

	Option2(for worst case)
	9 6 (-3dB for B>10MHz)
	9 6 (-3dB for B>10MHz)
	 10 7 (-3dB for B>10MHz)
	 10 7 (-3dB for B>10MHz)

	Option3
	4.5
	5.5
	4.5
	5.5



· Recommended WF
· Option 1: follow the approved WF in the last meeting.
Issue 1-3-6: whether CA 256QAM MPR adopt the MPR for single carrier, if the limited factor is EVM?
· Proposals
· Option 1: yes, considering only one CC is configured with RB when test.
· Option 2: no, the MPR is calculated in PCMAX which is used in the real network
· Recommended WF
· TBA
Issue 1-3-7: MPR for 256QAM
· Proposals for contiguous allocation
	Options
	MPR for Bandwidth class B(dB)
	MPR for  Bandwidth class C

	Waveform
	DFT-s-OFDM
	CP-OFDM
	DFT-s-OFDM
	CP-OFDM

	Option1
	6dB
	7~8dB

	Option2
	6.5dB
	6.5dB


· Proposals for non-contiguous allocation
	Options
	MPR for Bandwidth class B(dB)
	MPR for  Bandwidth class C

	Waveform
	DFT-s-OFDM
	CP-OFDM
	DFT-s-OFDM
	CP-OFDM

	Option1(outer1 and inner)
	7~8dB
	8dB

	Option2(outer1 and inner)
	6.5dB
	6.5dB

	Note: outer2 is limited by SE -30dBm/MHz, no need to discuss here



· Recommended WF
· for contiguous allocation
	Options
	MPR for Bandwidth class B(dB)
	MPR for  Bandwidth class C

	Waveform
	DFT-s-OFDM
	CP-OFDM
	DFT-s-OFDM
	CP-OFDM

	Option1
	6.5
	Discuss in the 1st round

	Option2
	
	


· for non-contiguous allocation
· 256QAM outer2 MPR is limited by -30dBm/MHz, it can be equal to QPSK outer 2 MPR.
· Further discussion on whether single carrier for 256QAM can reused for UL CA.
· If one set MPR is defined for both architectures, recommend to take the MPR which satisfy 1PA architecture.

Issue 1-3-8: MPR for 16QAM and 64QAM
· Proposals for contiguous allocation
	Modulation
Order
	Options
	MPR for Bandwidth class B(dB)
	MPR for  Bandwidth class C

	16QAM
	Waveform
	DFT-s-OFDM
	CP-OFDM
	DFT-s-OFDM
	CP-OFDM

	
	Option1
	2 for inner
4 for outer1
	2.5 for inner
4 for outer1
	2.5 for inner
8 for outer1
	3.5 for inner
8 for outer1

	
	Option2
	1 for inner
3 for outer1
	2 for inner
3 for outer1
	TBD for inner
6 for outer1
	TBD for inner
6 for outer1

	64QAM
	Option1
	4
	4
	5
	8

	
	Option2
	2.5 for inner
3.5 for outer1
	3.5

	TBD for inner
6 for outer1
	TBD for inner
6 for outer1



· Proposals for non-contiguous allocation
	Modulation
Order
	Options
	MPR for Bandwidth class B(dB)
	MPR for  Bandwidth class C

	16QAM
	Waveform
	DFT-s-OFDM
	CP-OFDM
	DFT-s-OFDM
	CP-OFDM

	
	Option1
	4 for inner
6 for outer1
	4 for inner
8 for outer1
	5 for inner
7 for outer1
	5 for inner
8 for outer1

	
	Option2
	1 for inner
4.5 for outer1
	2 for inner
5.5 for outer1
	1 for inner
4.5 for outer1
	2 for inner
5.5 for outer1

	64QAM
	Option1
	6
	6 for inner
8 for outer1
	7
	6 for inner
8 for outer1

	
	Option2
	2.5 for inner
4.5 for outer1
	3.5 for inner
5.5 for outer1
	2.5 for inner
4.5 for outer1
	3.5 for inner
5.5 for outer1

	Note: outer2 is limited by SE -30dBm/MHz, no need to discuss here



· Recommended WF
· 16QAM and 64QAM outer2 MPR is limited by -30dBm/MHz, it can be equal to QPSK outer 2 MPR.
· If one set MPR is defined for both architectures, recommend to take the MPR which satisfy 1PA architecture.


Issue 1-3-9: PA Linearity behaviour between ET/APT and fixed bias assumption  
· Proposals
· Option 1: 
The 3GPP fixed bias assumption at ACLR limit is conservative for low back-off (say < 5dB) as APT and ET implementations have linearity margin to start with and small additional margins to account for process/temperature/voltage variations is enough
However, for large back-off the 3GPP fixed bias assumption at the ACLR limit is optimistic as both ET and APT linearity improvements with back-off are more limited.
Furthermore, some implementations have more bandwidth limitations than the fixed bias case thus extra margin should be added for BW exceeding the 100MHz single CC limit or the 4% relative bandwidth limit associated with single CC MPR.
· Recommended WF
· Have some agreement on the MPR evaluation principle: APT, ET or fixed bias


Sub-topic 1-4 AMPR
Issue 1-4-1: NS_04
	Frequency range
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	10, 15, 20, 30, 40, 50, 60, 80, 90, 100 MHz
	

	2495 ≤ f < 2496
	-13
	1 % of Channel BW

	2490.5 ≤ f < 2495
	-13
	1 MHz

	0.009 < f < 2490.5
	-25
	1 MHz


· Proposals
· Option 1: 1+1 RB case
NS04 -25dBm/MHz limits should consider IMD3/5/7 for non-contiguous inner and outer allocations A-MPR
· For NS04 -25dBm/MHz, outer 2 MPR can only cover for IMD5/7 cases
· IMD3 shows >12 dB back-off with A-MPR needing extra margin to cover all implementations
· IMD5 shows >6 dB back-off with A-MPR needing extra margin to cover all implementations

· Option 2: Other observations?

· Recommended WF
· TBA

Issue 1-4-1: NS_27
	Frequency range
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	5, 10, 15, 20, 40
	

	9 kHz – 3530 MHz
	-40
	1 MHz

	3530 MHz – 3540 MHz
	-25
	

	3710 MHz – 3720 MHz
	-25
	

	3720 MHz – 12.75 GHz
	-40
	


· Proposals
· Option 1: 1+1 RB case
NS04 -25dBm/MHz and NS27 -40dBm/MHz limits should consider IMD3/5/7 for non-contiguous inner and outer allocations A-MPR
· No MPR can cover the back-off required
· for IMD7 shows > 8 dB back-off, thus for large aggregated bandwidth the entire band n48 might be affected
· IMD5 shows >12 dB back-off 
· IMD3 shows ~20 dB back-off

· Option 2: Other observations?

· Recommended WF
· TBA

Sub-topic 1-5 DC location reporting for intra-band contiguous UL CA
Issue 1-5-1: DC location for intra-band UL contiguous CA 
· Proposals
· Option 1: 
For intra-band contiguous CA, the DC location is the frequency point in the middle of the DC locations indicated for the 2 active BWPs.
[image: ][image: ]

· Recommended WF
· TBA

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

	1-1
	Issue 1-1-1:
Anritsu: We respect the previous agreement on the MBW definition in WF R4-2005657. So we are fine to go with the definition of agreed MBW. On the other hand, as Qualcomm pointed out in R4-2008202, we need to shift MBW center from aggregated carrier center to cover whole width of carriers by MBW, which is a different approach from single carrier cases. If the group prefers to keep a consistency with single carrier cases, we would like to propose following equations to derive MBWACLR. But of course we will follow the decision in the group. Anyway we confirmed that the equation of option 1 above to derive MBWACLR covers all the combinations of channel BW and SCS in FR1.
Proposal of equation to derive MBW when center of MBW and CBW are aligned.

 
 
Here ulow, uhigh are actual numerologies (SCS), not u0.
By these equation we can align the center frequency of MBW and CBW as well as covering whole CBW by obtained MBW.
To R4-2008255 (Skyworks)
  I appreciate interested companies confirm the provided values of MBW shift since I got a different number from my calculation results. For example in the case 20MHz + 20MHz (15kHz SCS), I got +7.5kHz shift. Based on the previous agreement, MBW at u0 is 39.075MHz and actual aggregated CBW with 15kHz SCS is 39.06MHz. Then we have 15kHz margin with MBW compared to the actual aggregated CBW. But if we shift MBW center 30kHz, I suppose the lower edge frequency of MBW exceeds the lower edge of carrier frequency. 
To R4-2008202 (Qualcomm)
 It seems that the proposed equation to derive MBWACLR cannot cover all the combination of channel BW and SCS. For example, 100MHz + 100MHz (SCS 15kHz) case, MBW based on the proposed equation is 197.16MHz (Centered at Fc,agg). However necessary minimum MBW with 15kHz SCS should be more than or equal to 198.27MHz, which I suppose means the aggregated channel is wider than the calculated MBW.
Skyworks:
Option 2 is incorrect: first can be larger than the actual min guard band of the CC allocation based on actual mu used in the CC. Secondly, as we have shown in 
R4-2008255 , the BW_CA agreement results in cases that the upper guard band is actually smaller than the single CC guard band. The proposal is not fulfilling the principle that all the allocations should fit within the MBW.
Regarding MBW and Anristsu comments, one of the reason we went for an asymmetric MBW a symmetric MBW that contains all possible allocation results in a MBW that gets very close to BW_CA and thus gets results in a very stringent ACLR. We need to keep a design that has the minimum margin compared to the possible CA allocation. For discrepancies between Anritsu and numbers proposed by Nokia and Skyworks I believe it is because we have used the center of BW_CA as the reference for the shift. To avoid confusion it might be better to specify Fedge,low and Fedge,high of ACLR BW in relation to CC carriers instead of MBW and shift to avoid confusion this can be derived easily from Option 1.
Qualcomm: Our primary intention is to avoid shifting MBW center away from the TXLO center as described in our document and increasing the MBW to accommodate. If ACLR becomes stringent, the other possible alternative that this would seem to work is to use the intra-band contiguous ENDC approach with 2 MBWs, where the wanted MBW is very close the BWCA and the adjacent MBW is smaller than the wanted MBW.
Huawei: Generally prefer option 1 which we already have checked on many cases. But would like to know the implementation complexity/cost on the added step required in the test equipment to shift the allocation?
Skyworks: to HW, for the test equipment it is just a matter of placing the band power markers appropriately it has not cost or complexity (not different from shifting the adjacent channel markers), only the shift and its reference should be unambiguous. To QCOM: our very first proposal (meetings ago) wasreusing the ENDC approach but was deemed to stringent. My view is that the current agreed proposal form last meeting is the best fit for ACLR BW, we just need to properly define the shift.
Nokia: Adopt Option 1 (or its symmetrified version). Use the same MBW for all SCSs.
As already pointed out by others, there is an error in Option 2: In FR1,  is always too large for smaller SCSs, i.e., outermost RBs would be left at least partly outside the ACLR MBW. Using the single-channel ACLR MBWs as building blocks (as in Option 1) is sufficient, simple and safer since they are known to cover all RBs of all SCSs.
Skyworks’ suggestion to define the ACLR parameters in terms of the MBW edges is worth considering. It results in a few very simple formulas:
Measurement edges:
Fedge,aclr,low = FC,low  MBWacl,low / 2
Fedge,aclr,high = FC,high + MBWaclr,high / 2
Measurement bandwidth:
MBWaclr = Fedge,aclr,high  Fedge,aclr,low
Measurement center within transmitted aggregated channel:
FC,aclr = (Fedge,aclr,low + Fedge,aclr,high) / 2
According to quick simulation with full allocation, the ACLR values are healthy: MPR of ~2.7 dB suffices for OFDM / QPSK. 
On the other hand, also a symmetrified version would work:
MBWaclr = BWChannel_CA  2 min(GBaclr,low, GBaclr,high),
where
GBaclr,low = Foffset,low  MBWacl,low / 2,
GBaclr,high = Foffset,high  MBWaclr,high, / 2
are the “guards” outside the outermost single-channel ACLR MBWs. MBWacl,low and MBWacl,high are the single-channel ACLR MBWs for channel bandwidths BWChannel(low) and BWChannel(high), respectively. 
The measurement center would then equal the center of the aggregated channel:
FC,aclr = (Fedge,low + Fedge,high) / 2

In either case, the measurement centers of adjacent aggregated channels are:
FC,aclr,low = FC,aclr  BWChannel_CA
FC,aclr,high = FC,aclr + BWChannel_CA
This illustration helps in studying both the asymmetric and symmetric version:
[image: ]
Both symmetric and asymmetric CA ACLR MBW are ok for Nokia if defined correctly.

Comment to Anritsu: According to previous WF, R4-2005657, the aggregated channel bandwidth of 20MHz + 20MHz cannot be 39.06 MHz because there is no guard exchange when CC bandwidths are equal. Thus, the channel spacing is reduced from 40 MHz only due to rounding, i.e., by less than 100 kHz. 

	1-2
	Issue 1-2-1:
Skyworks: the difference between option 1 and option 2 is essentially the notation (not the equations) which in option 2 tries to match the single CC annotation such that LCRB and NRB have the same meaning for CA than for single CC. also option 2 add condition for contiguous allocation to make outer contiguous clear. Good thing is that notation is valid for both contiguous and non-contiguous allocations
Qualcomm: Option 2 notation is better.
Huawei: Option 1 and Option 2 are the same. For the terminology, we use NRB,alloc and NRBagg in all specs for RF requirements, we prefer to use the same terminology in TS 38.101-1. Prefer Option 1. For the contiguous allocation definition, we are OK to add it as one condition.
Nokia: Indeed, the options are equivalent (after corrections). Using the same allocation formulas for both contiguous and noncontiguous allocations (as in Option 2) could simplify the spec and clarify the relationship of contiguous and noncontiguous allocations. But the inter-CC gap is included in the formulas of noncontiguous allocations, hence the noncontiguous-type formula here, without guards and gaps considered, misses its point.
In Option 2, the formula of LCRB_CA ignores single-CC allocations. The corrected formula would be:
LCRB_CA = LCRB1 ∙ 2^µ1, if LCRB2 = 0,
LCRB_CA = LCRB2 ∙ 2^µ2, if LCRB1 = 0,
LCRB_CA = (NRB1 - RBStart1)∙ 2^µ1 + (RBStart2 + LCRB2 ) ∙ 2^µ2, otherwise.
The condition LCRB_CA  ≤  ceil(NRB_CA/2) is redundant (implied by the inequalities of RBStart_CA) for this definition of RBStart,Low, but harmless. Issue 1-2-1:




	
	Issue 1-2-2:
Skyworks: in option1 we believe that the term 2*BWGB is ambiguous and also does not work because as we have shown the actual guard band depends on the actual mu used in each CC. this is why we use BWGB1,low. Also the shifts due to guard-band is not added within the allocation definition (reuses the same than for contiguous allocation) but rather included in the RBstart,low/high equation, again the intention is that same but notation and GB definition different.
Qualcomm: Can we consider an option of using equations based on IM3 and IM5 allocations rather than RB positions for non-contiguous allocations. The number of mathematical operations are getting more complex day by day.
Huawei: Option 1 and Option 2 are the same. Prefer Option 1. For the non-contiguous allocation definition, we are OK to add it as one condition.
Skyworks: We don’t agree that option 1 and 2 are the same as the GB definition is not the same. The option1 is erroneous and the actual guardband resulting for the real allocation in each CC is not symmetrical. The actual guard band shall be used in the equation. To QCOM: our equations take exactly the IMD position whether the equation is expressed in MHz or 15KHz RB equivalent the complexity is the same
Nokia: Option 2 is preferred. It is consistent in that the guards and gap are not included in the RBstart and LCRB variables. Option 1 is inconsistent in this regard: NRB,agg and NRB_alloc contain the guards and inter-CC gap where relevant. Also RBStart,Low and RBStart,High can be thought to contain the lower guard. But RBStart does not contain the lower guard, which is a discrepancy.
RBStart,Low should use ceil(∙) rather than floor(∙) to completely avoid hits by IMD3.
In Option1, could simplify: NRB,agg= BWChannel_CA / 0.18MHz.
In Option 2, the formula LCRB_CA  ≤  ceil((BWChannel_CA – 3 ∙ BWgap)/0.54) would be easier to understand in the form LCRB_CA  ≤  ceil((BWChannel_CA / 3 – BWgap) / 0.18 MHz). 
Comment to Qualcomm: Indeed, if we start from the allocation and calculate how far the IMDs reach, the formulas would be easier to understand. On the other hand, it would probably be more difficult to see the relationship between the formulas and the region borders in the MPR triangle.

	
	Issue 1-2-3:
Skyworks: same comments to option ½ for inner on notation difference and ambiguous GB definition in option 1. We also have proposed relaxation of outer 2 by 3dB for >10MHz allocation BW. this needs to be discussed as QCOM has proposed 3 values vs allocation BW and we have proposed only 2
Qualcomm: Qualcomm only uses MPR Vs allocation SIZE for the outer2 region.
Huawei: Option 1 and Option 2 are the same. Option 1 can be further simplified into:
If an allocation is not an inner allocation, and it satisfy
NRB_alloc = (NRB1- RBStart1) ∙ 2^µ1 + (RBStart2+ LCRB2) ∙ 2^µ2+BWgap/0.18MHz
NRB,agg=NRB1*2^µ1+ NRB2*2^µ2+(BWgap+2*BWGB) /0.18MHz
	2* NRB_alloc< RBstart1*2^µ1+ NRB,agg
2* NRB_alloc< (NRB2-(RBstart2+LCRB2))*2^µ2 +NRB,agg


The above equations can be simplified into:
	NRB_alloc< 3/5* NRB,agg-1/5*(BWgap /0.18MHz)
Where BWgap= NRB,alloc-LCRB1*2^µ1- LCRB2*2^µ2
NRB,alloc =(NRB1- RBStart1) ∙ 2^µ1 + (RBStart2+ LCRB2) ∙ 2^µ2+BWgap/0.18MHz



Skyworks: again the BW GB used in option one is not right and the actuall GB are not symmetrical and should be derived from the real allocation not the GB calculated for BW_CA

	1-3
	Issue 1-3-1:
Skyworks: we are fine with the proposed averaging approach but needs to be in 0.5dB steps and use QCOM data in average for class B: should be (0+1+1.5)/3=0.83 => 1dB. IE: the values should be:
0.83 => 1dB/ 1.67 => 2dB / 2.5dB / 3.5dB
Qualcomm: We are ok with average here.
Huawei: if one set of MPR will be defined for UL CA and the evaluation coming from different RF architecture, we recommend to adopt the MPR result which satisfy the 1PA architecture that wider signal bandwidth is processed within 1 RF chain. Where the inner MPR for bandwidth class B equals to the MPR defined for LTE UL CA (2dB). Recommends to define the inner RB MPR as:
	
	MPR for Bandwidth class B(dB)
	MPR for  Bandwidth class C

	Waveform
	DFT-s-OFDM
	CP-OFDM
	DFT-s-OFDM
	CP-OFDM

	MPR
	1.5
	2
	2.5
	3.5




	
	Issue 1-3-2:
Skyworks: our data is based on 1PA and we believe 8dB for class C is too high. At least we need to additionally account for proposed relaxations for large allocation BW > 10MHz 
Qualcomm: We also think 8dB is too large. The intra-band contiguous ENDC MPR value for large “B” is 6dB. 
Huawei: 4~5dB MPR for bandwidth class B outer MPR(5dB actually is better considering the UE design). For class C, 8dB MPR is considered for the implementation which have post PA loss larger than 4dB, and we can see larger than 6dB post loss there, hence prefer 8dB MPR. 
Skyworks: it is unclear why post PA loss would be larger for large BW it is usually the contrary as losses are averaged over a larger BW.

	
	Issue 1-3-3:
Skyworks: We cannot agree with values from last WF (option 1) as we already had commented that these seem to correspond to invalid PAPR. Especially these only corrsponf to IMD5 in -13dBm/MHz that requires small MPR. 
Qualcomm: Inner values will only be dominated by IM5. How do we justify 3-4dB back-off for an inner RB allocation. If we take average of the contributions, we get 1dB for BW class B inner and 2dB for BW class C inner for DFT-s-QPSK. We could consider
Huawei: Prefer to follow the values agreed in the WF last meeting. Prefer not to overturn the agreement. If so, we cannot complete the WI, no contiguous CA configuration can be added. Conservative can be defined with bracket into the spec firstly, then we can reevaluate whether it can be lowered down.
Skyworks: the WF is not law especially when it cannot be technically justified. Also numbers are in brackets

	
	Issue 1-3-4:
Skyworks: option 2 (skyworks) not correctly captured: our proposal is 9/9/10/10 not 12/12/13/13 with a further reduction by 3dB if allocation BW is > 10MHz => tables have been corrected. We do not agree to follow option1  which seems based on incorrected PAPR and also WF allowed to propose MPR reduction with allocation BW 
Qualcomm: LTE does not have more than 9-10dB back-off for 1RB+1RB. It is hard to justify 13-14dB bakcoff for this case since backoff is determined by IM5 in -30dBm/M.
Huawei: Align the data on worst case firstly, and further discuss whether define MPR with allocation dependent approach for outer 2. For outer 2 allocation worst case, 13dB and 14dB is considering for the UE implementation margin.
Skyworks: we agree that LTE back off should be the reference for DFT-s-OFDM, CP-OFDM can still be slightly higher (PAPR)
Nokia: Option 1 is not good, the highest MPR is much too high for most allocation sizes. Options 2 and 3 are both acceptable, option 3 is preferred. Limits of B should be written with an appropriate unit.

	
	Issue 1-3-5:
Skyworks: option 2 (skyworks) not correctly captured: our proposal is 6/6/7/7 not 9/9/10/10 with a further reduction by 3dB if allocation BW is > 10MHz => tables have been corrected. We do not agree to follow option1  which seems based on incorrected PAPR and also WF allowed to propose MPR reduction with allocation BW.
Qualcomm: MPR is determined by IM3 in -13dBm/M region. We are open to average.
Huawei: Thanks for correction. Align the data on worst case firstly, and further discuss whether define MPR considering large allocation. For worst case:
	Waveform
	DFT-s-OFDM
	CP-OFDM
	DFT-s-OFDM
	CP-OFDM

	MPR
	6
	6.5
	6.5
	7




	
	Issue 1-3-6:
Skyworks: since EVM in CA is evaluated per carrier, the single CC MPR for 256QAM should be valid
Qualcomm: EVM per the requirements in the WF means that single CC EVM determines MPR.
Huawei: Option 2. In the real network, UE need higher MPR when 2CCs are allocated with RBs. And MPR is used for Pcmax calculation.

	
	Issue 1-3-7:
Huawei: 1. 256QAM outer2 MPR is limited by -30dBm/MHz, it can be equal to QPSK outer 2 MPR. 2. For contiguous RB allocation:
	Options
	MPR for Bandwidth class B(dB)
	MPR for  Bandwidth class C

	Waveform
	DFT-s-OFDM
	CP-OFDM
	DFT-s-OFDM
	CP-OFDM

	Inner and outer
	6.5
	7
	8


Where 7~8dB MPR are for both CC allocated with RBs.
3. for non-contiguous RB allocation：(IMD have impact on EVM)
	Options
	MPR for Bandwidth class B(dB)
	MPR for  Bandwidth class C

	Waveform
	DFT-s-OFDM
	CP-OFDM
	DFT-s-OFDM
	CP-OFDM

	Inner and outer1
	7dB
	8dB
	8dB




	
	Issue 1-3-8:
Huawei: 16QAM and 64QAM outer2 MPR is limited by -30dBm/MHz, it can be equal to QPSK outer 2 MPR. 
For 16QAM contiguous allocation:
	Modulation
Order
	Options
	MPR for Bandwidth class B(dB)
	MPR for  Bandwidth class C

	16QAM
	Waveform
	DFT-s-OFDM
	CP-OFDM
	DFT-s-OFDM
	CP-OFDM

	
	MPR
	2 for inner
4 for outer
	2.5 for inner
4 for outer
	2.5 for inner
8 for outer
	3.5 for inner
8 for outer


For 16QAM non-contiguous allocation:
	Modulation
Order
	Options
	MPR for Bandwidth class B(dB)
	MPR for  Bandwidth class C

	16QAM
	Waveform
	DFT-s-OFDM
	CP-OFDM
	DFT-s-OFDM
	CP-OFDM

	
	Option1
	4 for inner
6 for outer1
	4 for inner
8 for outer1
	5 for inner
7 for outer1
	5 for inner
8 for outer1


For 64QAM contiguous allocation:
	Modulation
Order
	Options
	MPR for Bandwidth class B(dB)
	MPR for  Bandwidth class C

	64QAM
	MPR
	4
	4
	6
	8


For 64QAM non-contiguous allocation:
	Modulation
Order
	Options
	MPR for Bandwidth class B(dB)
	MPR for  Bandwidth class C

	
	Waveform
	DFT-s-OFDM
	CP-OFDM
	DFT-s-OFDM
	CP-OFDM

	64QAM
	MPR
	6
	6 for inner
8 for outer1
	7
	6 for inner
8 for outer1




	
	Issue 1-3-9:
Skyworks: our view is that specification should not be PA implementation specific but should enable all implementations
Qualcomm: UE vendors will vary according to when different modes for various reasons. It is better to allow MPR to cover platforms regardless of implementation. 
Huawei: MPR is used in the real network for Pcmax definition, it should consider different implementation demand if one set of MPR is defined. Howeve, Pcmax can be always higher than Pcmax,L.

	1-4
	Issue 1-4-1:
Skyworks: please note that there are A-MPR proposals for n48B in another agenda, and this need to be consolidated. For now our input is there to calibrate the worst cases for NS04 and NS27
Qualcomm: Qualcomm flagged Nokia’s basket item. Need time to check if contiguous allocation AMPR aligns with NS_27 40MHz single CC AMPR. If inner/outer definition is used, it should align with the agreed NRCA definition. The 2nd inner definition makes calculations more cumbersome. And, do we consider AMPR vs freq allocation rather than actual RBs? Also we need to double check non-contiguous allocations AMPR to see if it sufficient compared to CA_NS_08 in LTE. Allocation size as opposed to allocation ratio should be considerd due to larger aggregated BW. MPR curve for 10+10 will differ quite significantly than 40+40.
Huawei: Reuse the intra-band ENDC AMPR approach: 1. Classify -13dBm/MHz and -25dBm/MHz AMPR according to the IM3 falling position. 2. AMPR is corresponding to the allocation size.  3. For -25dBm/MHz AMPR, MPR value covering IM3 is defined, as shown in R4-2006638, it can be value >outer 2 MPR.

	
	Issue 1-4-2:


	1-5
	Issue 1-5-1:
Anritsu: We have a concern with the proposal. Though the actual DC location is not defined in TS 36.101, we assumed that the DC location for a case of intra-band CA was at the center of aggregated carriers. i.e.  (Lower edge of CC1 + Higher edge of CC2)/2 . I would like to hear views from other UE/ chipset vendors.
Skyworks: we agree with the concept that the DC position which is the position of the carrier leakage should be the center of allocated active BW parts and this has nothing to see with the center of the CA bandwidth. 
Rohde & Schwarz: We would like to further check on this proposal and the potential implications for UE testing. Therefor we cannot agree right now.
Qualcomm: The proposal is geared towards single TX chain architectures. How does a UE with dual chains (one for each CC) signal its LO locations (one for each CC)? Also, the formula is restrictive, it only accommodates UEs that implement the proposed relationship, which is a simple average.

Huawei: For intra-band contiguous CA, 3301 is allowed for DC location indication which cannot transfer the exactly DC location to the network. It will have impact on the UL CA performance. It can be solved by define the DC location in the center of 2 DC location which indicates for the BWP within each CC. For example, for BWP1,1 belongs to CC1 and BWP2,1 belongs to CC2, UE indicates LO1,1 for BWP1,1, and LO2,1 for BWP2,1. It is all signalling existed in the current RAN2 spec. the only thing we need to define: when 2 CCs are activated and 2BWP are activated, the DC location is the center frequency of LO1,1 and LO2,1.
[image: ]
To Qualcomm, for 2PA/2LO architecture, the DC location can be adopted as the location UE indicates for the BWP. Since PA architecture is indicated by the UE, the issue can be differentiated by PA architecture.


 
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

	CR R4-2008153
	Nokia: MOP Table 6.2A.1.2 note 2 has word SHOULD to change to SHALL as should is just a recomendation, MPR TBD and  A-MPR missing but assume that the intention is to add those in revision if agreed,  No UL CA configuration is added into configuration table although those are listed in MOP Table 6.2A.1.3-3 , UEtoUE co-ex missing, Tx IMD missing

	
	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#1
	Recommendations for 2nd round:

	1-1
	Issue 1-1-1： 
Recommend Agreement on Option1

	
	

	1-2
	Issue 1-2-1：
Recommend agreement: revise the equation in the 2nd round discussion, combine the equation on option1 and Option 2.
For the notation, if any new notation is defined, need to capture into the CR

	
	Issue 1-2-2: non-contiguous allocations inner
revise the equation in the 2nd round discussion
Focus on the BWGB definition in the equation

	
	Issue 1-2-3: non-contiguous allocation outer 1 
revise the equation in the 2nd round discussion 
Focus on the BWGB definition in the equation

	1-3
	Contiguous RB allocation MPR:
	Modulation
	MPR for bandwidth class B
	MPR for bandwidth class C

	
	inner
	Avg
	outer
	Avg
	inner
	Avg
	outer
	Avg

	DFT-s-OFDM
	Pi/2 BPSK
	TBD
	1dB
	TBD
	3.5dB
	TBD
	2.5dB
	TBD
	　

	
	QPSK
	[0-1.5]dB
	1dB 
	[2-4]dB
	3.5dB
	2.5dB
	2.5dB
	[5-8]dB
	6.5dB

	
	16QAM
	[1-2]dB
	1.5dB
	[3-4]dB
	3.5dB
	2.5dB
	2.5dB
	[6-8]dB
	7dB

	
	
	
	
	
	Should 0.5dB higher than QPSK
	
	
	
	

	
	
	
	
	
	Hence 4dB
	
	
	
	

	
	64QAM
	[2.5-4]dB
	3.5dB
	[3.5-4]dB
	4dB
	5dB
	5dB
	[6-8]dB
	7dB

	
	256QAM
	[6-6.5]dB
	6.5dB
	[6-6.5]dB
	6.5dB
	[6.5-7]dB
	7dB
	[6.5-8]dB
	7.5dB

	CP-OFDM
	QPSK
	[1.5-2]dB
	2dB
	[3-5.5]dB
	4.5dB
	[3-3.5]dB
	3.5dB
	[6-8]dB
	7dB

	
	16QAM
	[2-2.5]dB
	2.5dB
	[3-4]dB
	3.5dB
	3.5dB
	3.5dB
	[6-8]dB
	7dB

	
	64QAM
	[3.5-4]dB
	4dB
	[3.5-4]dB
	4dB
	5dB
	5dB
	[6-8]dB
	7dB

	
	256QAM
	[6-6.5]dB
	6.5dB
	[6-6.5]dB
	6.5dB
	[6.5-7]dB
	7dB
	[6.5-8]dB
	7.5dB



Non-Contiguous RB allocation MPR:
	Modulation
	MPR for bandwidth class B
	MPR for bandwidth class C

	
	inner
	Avg
	Outer1
	Avg
	Outer2
	Avg
	inner
	Avg
	Outer1
	Avg
	Outer2
	Avg

	DFT-s-OFDM
	Pi/2 BPSK
	TBD
	2dB
	TBD
	5.5dB
	TBD
	　
	TBD
	2.5dB
	TBD
	2.5dB
	TBD
	　

	
	QPSK
	[0-3]dB
	2dB
	[4.5-6]dB
	5.5dB
	[9-13]dB
	10.5dB
	[0-5]dB
	2.5dB
	[4.5-7]dB
	6dB
	[9.5-14]dB
	11.5dB

	
	16QAM
	[1-4]dB
	2.5dB
	[4.5-6]dB
	5.5dB
	
	
	[1-5]dB
	3dB
	[4.5-7]dB
	6dB
	
	

	
	
	
	
	
	Should 0.5dB higher than QPSK
	
	
	
	
	
	
	
	

	
	
	
	
	
	Hence 6dB
	
	
	
	
	
	
	
	

	
	64QAM
	[2.5-6]dB
	4.5dB
	[4.5-6]dB
	6dB
	
	
	[2.5-7]dB
	5dB
	[4.5-7]dB
	6dB
	
	

	
	256QAM
	[6.5-7]dB
	7dB
	[6.5-7]
	7dB
	
	
	[6.5-8]dB
	7.5dB
	[6.5-8]dB
	7.5dB
	
	

	CP-OFDM
	QPSK
	[1.5-4]dB
	3dB
	[5.5-8]dB
	7dB
	
	
	[1.5-5]dB
	3.5dB
	[5.5-8]dB
	7dB
	
	

	
	16QAM
	[2-4]dB
	3dB
	[5.5-8]dB
	7dB
	
	
	[2-5]dB
	3.5dB
	[5.5-8]dB
	7dB
	
	

	
	64QAM
	[3.5-6]
	5dB
	[5.5-8]
	7dB
	
	
	[3.5-6]
	5dB
	[5.5-8]
	7dB
	
	

	
	256QAM
	[6.5-8]dB
	7.5dB
	[6.5-8]
	7.5dB
	
	
	[6.5-8]dB
	7.5dB
	[6.5-8]dB
	7.5dB
	
	


Recommend agree on the green marked values. But allow further confirmation in 2nd round.
For bandwidth class C outer allocation and all outer 2 allocation MPR, further discuss in the 2nd round. 
All values will be captured in the CR, and optimization can be discussed in the following RAN4 meetings.
After these initial values agreed, operators can bring their configurations into the spec.

	1-4
	Recommend to further discuss in the 2nd round and target for agreements on following issue:
1. The AMPR definition approach: AMPR vs allocated RBs or AMRP vs allocation ratio or inner/outer?
2. Whether the approach for intra-band ENDC AMPR can be resued for NS_04 and NS_27
3. Whether we need to consider 2PA architecture for NS_04 and NS_27?
4. Other issues

	1-5
	Recommend to further discuss in the 2nd round:
1. check with TE vendor on their concern of implementation
2. PA architecture need to be differentiated for DC location of intra-band CA
3. Will further discuss on the DC location relation between BWP and carrier

	
	

	
	



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

	#1
	WF on intra-band contiguous CA MPR and AMPR remaining issues
Skyworks: MPR and AMPR issues
Nokia: inner and outer RB allocation ,ACLR MBW
	Skyworks, Nokia

	#2
	WF on DC location of intra-band CA
	Huawei, HiSilicon



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  

	CR R4-2008153
	To be revised



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

	R4-2008466
	WF on intra-band contiguous CA MPR and AMPR remaining issues
	Huawei: According to the alignment we did with other companies, we think MPR is reaching the final results, most value are within 0.5dB difference.
Contiguous allocation
	Modulation
	MPR for bandwidth class B
	MPR for bandwidth class C

	
	inner
	Avg
	outer
	Avg
	inner
	Avg
	outer
	HW avg
	QC Avg
	What we can accept

	DFT-s-OFDM
	Pi/2 BPSK
	TBD
	1dB
	TBD
	3.5dB
	TBD
	2.5dB
	TBD
	
	
	

	
	QPSK
	[0-1.5]dB
	1dB 
	[2-4]dB
	3.5dB
	2.5dB
	2.5dB
Aligned
	[5-8]dB
	6.5dB
	6
	7.5

	
	16QAM
	[1-2]dB
	1.5dB
	[3-4]dB
	3.5dB
Should 0.5dB higher than QPSK
Hence 4dB
	2.5dB
	2.5dB
Aligned
	[6-8]dB
	7dB
	7
	

	
	64QAM
	[2.5-4]dB
	3.5->3dB
Align with QC
	[3.5-4]dB
	4dB
	5dB
	5dB
Aligned
	[6-8]dB
	7dB
	7
	

	
	256QAM
	[4.5-6.5]dB
	5.5dB Huawei
5dB QC: seems average calculating error?
	[6-6.5]dB
	6.5dB->6dB
QC Avg:5.5
Compromise to 6dB
	[6.5-7]dB
	7dB
Aligned
	[6.5-8]dB
	7.5dB
	7
	

	CP-OFDM
	QPSK
	[1.5-2]dB
	2dB
QC:avg 1.5
	[3-5.5]dB
	4.5dB
QC Avg: 4dB
	[3-3.5]dB
	3.5dB
Aligned
	[6-8]dB
	7dB
	6.5
	8

	
	16QAM
	[2-2.5]dB
	2.5dB
	[3-4]dB
	3.5dB->4.5dB
	3.5dB
	3.5dB
Aligned
	[6-8]dB
	7dB
	7
	

	
	64QAM
	[3.5-4]dB
	3.5dB
Align with QC
	[3.5-4]dB
	4dB
Aligned
	5dB
	5dB
Aligned
	[6-8]dB
	7dB
	7
	

	
	256QAM
	[6-6.5]dB
	6.5dB
QC Avg: 6dB lower than single carrier
	[6-6.5]dB
	6.5dB
Aligned
	[6.5-7]dB
	7dB
Aligned
	[6.5-8]dB
	7.5dB
	7.5
	



Non-contiguous allocation:
[image: ]
[image: ]
Qualcomm:
Re: MBW (contiguous ULCA). The WF should still accompany the option to align the MBW center with the center of the carrier edges as discussed in round 1. The tradeoff is ACLR impact with slightly larger MBW with a symmetric version as opposed to an unconventional shift. The 100M+40M case can result in 300KHz of shift which is probably okay but unconventional. Hopefully WF can capture the need for a 2nd look.
Re: MPR values (contiguous ULCA) contiguous allocations: As mentioned on offline discussion. The outer BW class C values are a little high and alignment to LTE-CA BW class B should be there as much as possible. Hopefully WF can capture more idealistic values.
Re: MPR values (contiguous ULCA) non-contiguous allocations: Outer2 values are a little high. @-3 step for MPR Vs allocation size should be specified.
Re: Inner/Outer algorithm for non-contiguous allocations for Outer1 threshold. Need to double check the calculation complexity from implementation point of view. In LTE, it was based on IM3/IM5 allocation locations as opposed to RB positions. Both ways are correct, but we need to check the complexity of the calculation in the new method.
Skyworks: 
on ACLR MBW:
 we had an agreement on the MBW and we see the discussion on centering being artificial since the shift is related to the center of BW_CA that has most of time no relation with the actual transmittion:
· It is most of the time based on 60kHz SCS while is won’t be used most of the time (60kHz is optional)
· Center of BW_CA is not necessarily the position of the LO since one will optimize for the actual transmitted BW which may not correspond to the SCS used to calculate BW_CA
· This centering becomes cumbersome for more CCs while the current proposal scales nicely as it only relates to the two outer CCs carrier positions.
We suggest to keep MBW definition and to clarify the position of the lower edge relative to the lower carrier center Fc,low which is anyhow used to derive BW_CA, this is unambiguous and works for any number of CCs.
Qualcomm: In our view, the symmetric definition also works for any number of CCs. We would like to further evaluate this definition.
On contiguous Allocation
Our proposed table is the following (with slight correction of averages for consistency)
	Modulation
	MPR for bandwidth 
class B [dB]
	MPR for bandwidth 
class C [dB]

	
	inner
	outer
	inner
	outer

	DFT-s-OFDM
	Pi/2 BPSK
	1.0
	3.5
	2.5
	7　

	
	QPSK
	1.0
	3.5
	2.5
	7

	
	16QAM
	1.5
	3.5
	2.5
	7

	
	64QAM
	3.0
	4.0
	5
	7

	
	256QAM
	5.5
	6.0
	7
	7.5

	CP-OFDM
	QPSK
	2.0
	3.5
	3.5
	7

	
	16QAM
	2.5
	3.5
	3.5
	7

	
	64QAM
	3.5
	4.0
	5
	7

	
	256QAM
	6.5
	6.5
	7
	7.5



We want clarification that this table is applicable to
· 1PA architecture for BW class B
· 1PA and 2PA architecture for BW class C in Release 16, 
· Improved BW class C MPR for 2PA is FFS in future release
· Pi/2 BPSK data is extrapolated from QPSK assuming same ACLR limitation
On non-contiguous Allocation
Our proposed table is the following (with slight correction of averages for consistency)
	Modulation
	MPR for bandwidth 
class B [dB]
	MPR for bandwidth 
class C [dB]

	
	Inner
	Outer11
	Outer21
	Inner
	Outer11
	Outer21

	DFT-s-OFDM
	Pi/2 BPSK
	2
	5.5
	11
	2.5
	6
	　12

	
	QPSK
	2
	5.5
	
	2.5
	6
	

	
	16QAM
	2.5
	5.5
	
	3
	6
	

	
	64QAM
	4.5
	6
	
	5
	6
	

	
	256QAM
	6
	6.5
	
	6.5
	6.5
	

	CP-OFDM
	QPSK
	2.5
	6.5
	
	3.5
	7
	

	
	16QAM
	3
	7
	
	3.5
	7
	

	
	64QAM
	5
	7
	
	5
	7
	

	
	256QAM
	7.5
	7.5
	
	7.5
	7.5
	

	NOTE 1: Outer 1 and Outer 2 MPR are reduced by 3dB for aggregated allocation bandwidth > 10MHz



Please note the simplified MPR reduction for Outer 1 and outer 2 for aggregated allocation BW > 10MHz
We want clarification that this table is applicable to:
· 1PA architecture for BW class B
· 1PA and 2PA architecture for BW class C in Release 16, 
· Improved BW class C MPR for 2PA is FFS in future release
· Pi/2 BPSK data is extrapolated from QPSK assuming same ACLR limitation
Regarding Huawei numbers for Outer2
We need to see strong technical justification for more than 2dB higher MPR for outer 2 compared to average:
Between inner and outer 2 IMD5 goes from -13dBm/MHz to -30dBnm/MHz: 17dB IMD5 level difference cannot justify >10dB further back-off for QPSK
Between outer1 and outer 2 we go from IMD3 at  -13dBm/MHz to IMD5 -30dBm/MHz: this requires 4dB higher back-off compared to inner this cannot justfy another >6dB back-off to get IMD5 to -30dBm/MHz


	R4-2008467
	WF on DC location of intra-band CA
	Qualcomm: 
We need to be careful on how to report DC location for contiguous ULCA with PA declaration. DC location reporting should be flexible enough to report based on BWPs or carrier edges. We cannot restrict reporting to simple average for 1PA. And existing DC location capability framework enables reporting of DC location based on activated BWP so we do not see a need to define it based on specification. 

[bookmark: _GoBack]Skyworks: DC location reporting must support both 1PA (one DC location) and 2 PA (2 DC locations)
Skyworks: question for clarification : is this describing the default DC location for 1PA/2PA? can other DC location be signalled?
Skyworks: question for clarification : is this describing the default DC location for 1PA/2PA? can other DC location be signalled?
Huawei: To SKWS, it is describing the default DC location for 1PA and 2PA respectively, and this location can be used for RF test.
To QC, we already capture the concern from QC, PA declaration is added, and DC location reporting is flexible enough to report based on BWPs or carrier edges.

	R4-2008468
	CR on intra-band UL contiguous CA RF requirement
	Qualcomm: Make sure Table 6.2A.2.3-2 has the MPR reduction for Outer2 for allocation size > 10MHz. It is missing per GTW agreement.
Skyworks:
5.3A.3: will need to incorporate input from ZTE CR on the case where no common mu (or merged by MCC?)
Table 6.5A.2.4.1.1-1: suggest to use Shift definition vs FC,low in WF as follows:
[image: ]
Huawei: We captured all your comments Nokia, SKWS, QC, 
1. Revise ACLR MBW
1. Adding UE coexistence requirement for intra-band contiguous CA
1. Adding UL configurations
1. Adding Tx intermodulation requirement 
1. Adding the Note in MPR table
ZTE CR is Rel-15 CR, cannot incorporate ZTE CR.



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

	R4-2008466
	WF on intra-band contiguous CA MPR and AMPR remaining issues
	Approved

	R4-2008467
	WF on DC location of intra-band CA
	Approved

	R4-2008468
	CR on intra-band UL contiguous CA RF requirement
	Approved



Topic #2: intra-band DL CA for FR1
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	CR R4-2008072
	Huawei, HiSilicon, Bell Mobility, TELUS
	Based on the demand from operators, BCS2 configuration with 70MHz for CA_n78(2A) need to be introduced.
	CA_n78(2A)
	-
	10, 20, 40, 50, 60, 80, 90, 100
	10, 20, 40, 50, 60, 80, 90, 100
	200
	0

	
	
	[bookmark: OLE_LINK50]10, 20, 25, 30, 40, 50, 60, 80, 90, 100
	10, 20, 25, 30, 40, 50, 60, 80, 90, 100
	200
	1

	
	
	10, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	10, 20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	200
	2

	NOTE 1:	Void.
NOTE 2:	Parameter value accounts for both, the maximum frequency range of band n48 (150 MHz), and the minimum frequency gaps in between NR non-contiguous component carriers.




	R4-2008146
	Qualcomm
	Insert Table to indicate additional requirements in RX general section
Modify CA BW class C ACS specification for a 20MHz jammer bandwidth and add NS requirement
Modify CA BW class C IBB specification for a 20MHz jammer bandwidth and add NS requirement
Modify CA BW class C Wide Band Intermodulation specification for a 20MHz jammer bandwidth and add NS requirement
	Rx Parameter
	Units 
	NR CA bandwidth class

	
	
	B
	C
	D
	NS_XX

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	REFSENS + 14 dB
	REFSENS + 14 dB
	REFSENS + 14 dB
	REFSENS + 14 dB

	PInterferer
	dBm
	Aggregated power + 24.5 dB
	Aggregated power + 31.521.5 dB 
	Aggregated power + 23.7 dB
	Aggregated power + 21.5 dB 

	BWInterferer
	MHz
	20
	BWchannel CA20
	50
	20

	FInterferer (offset)
	MHz
	10 + Foffset
/
-10 - Foffset
	10 + Foffset
BWchannel CA
/
-10 - Foffset-BWchannel CA
	25 + Foffset
/
-25 -Foffset
	10 + Foffset
/
-10 - Foffset

	NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4 .

NOTE 2:	The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to MHz with SCS the sub-carrier spacing of the carrier closest to the interferer in MHz. The interferer is an NR signal with an SCS equal to that of the closest carrier.
NOTE 3:	The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1. 




	R4-2008147
	Qualcomm
	Observation 1: RX blocker bandwidth is a rare regulatory requirement since regulatory specifications usually specify maximum allowed TX emissions, not RX blocker parameters.
Proposal 1: Use a network signaling parameter, NS_XX, for CA ACS/IBB/WB IMD for n77, n78, and n79 with aggregated bandwidth as the blocker bandwidth for Japan region only.
Proposal 2: Use a fixed 20MHz jammer bandwidth for BW class C to align the RX blocking requirements for ACS, IBB, and Wide band intermodulation over all BW classes to existing LTE-CA and NR-CA in TS36.101, TS38.101-1, and TS38.101-3.


	CR R4-2008156
	Huawei, HiSilicon
	Adding n48 for Intra-band CA NBB requirement.



Open issues summary
Sub-topic 2-1: Whether CA ACS/IBB/IMD across BW class can be aligned on lower jammer bandwidth?
Provide comments for each CR, we are targeting to complete this part in the 1st round fast
Issue 2-1-1: Is there any regulation requirement violation if CA ACS/IBB/IMD jammer bandwidth is changed?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA
Issue 2-1-2: If no, change the jammer bandwidth for bandwidth class C in Rel-16 directly is acceptable?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA
Issue 2-1-3: If jammer bandwidth for bandwidth class C cannot be changed in Rel-16, how about introduce new NS signalling mechanism for ACS definition as in R4-2008147?
· Proposals
· Option 1: define NS_XX, for CA ACS/IBB/WB IMD for n77, n78, and n79 with aggregated bandwidth as the blocker bandwidth for Japan region only. 
· Option 2: Other solution?
· Recommended WF
· TBA

Issue 2-1-4: If we change the jammer bandwidth, what is the new jammer bandwidth for bandwidth class C?
· Proposals
· Option 1: 20MHz for bandwidth class C
· Option 2: Lowest CC bandwidth for bandwidth class C
· Option 3: other solution?
· Recommended WF
· TBA
Companies views’ collection for 1st round 
Open issues 
	Sub-topic
	Comments: (Company: …)

	2-1
	Issue 2-1-1:
SoftBank: Yes, jammer bandwidth for CA ACS/IBB/IMD is defined in the regulatory requirements in Japan.
NTT DOCOMO, INC. Yes. And if our memory is correct (we need to check the details, but), this ACS requirement was used in co-existence studies with other system in Japan. We need to take care about this aspect also.

	
	Issue 2-1-2:
Huawei: according to the feedback of 2-1-1, revise the jammer bandwidth directly in Rel-16 seems not acceptable.
Apple: 
We think that the specification should not have an exception for BW Class C and that the definition for ACS/IBB for all BW Classes should be aligned.

	
	Issue 2-1-3:
SoftBank: We cannot agree the proposal in R4-2008147. Since the commercial network has already launched, we would like to avoid the modification impacted to the network operation, such as adding new NS.  In R4-2008147,  the test equipment cost is pointed out but the introduction of new NS means both non-NS and NS cases need to be tested and then the test equipment cost increases.
Qualcomm: The intention is to NOT test both NS and non-NS cases. Only in Japan, we would test the NS case for the aggregated jammer. And the new NS case would only apply for release 16 so we do not agree on the impact of network operation, since operator can choose either NS or non-NS case requirement.
Huawei: NS signalling is used for AMPR which is used for the Pcmax calculation for the power control procedure. We don't think adding NS here is appropriate.
SoftBank: Thanks Qualcomm for the additional explanation. My understanding is that the additional requirement is mandatory support, so both NS and non-NS cases should be supported and tested. It comes from 4.2 in 38.101-1 as follows. 
" b)	For specific scenarios for which an additional requirement is specified, in addition to meeting the general requirement, the UE is mandated to meet the additional requirements."
KDDI: Disagree with this new NS proposal here. As Huawei said it is not current use of NS and this proposal will force Japanese operators to signal broadcast unnecessary NS signalling.
NTT DOCOMO, INC: We have objection on this proposal.
NS should be mandatory otherwise if UEs roaming into NW which broadcasts NS that UE do not support, such UEs do not work.
And we are not sure how UEs control their Rx performance to adjust NS since there is no parameter in Rx such as A-MPR in Tx. 
Apple: 
In our view introducing an additional definition for BW Class C on top of the existing one doesn’t resolve the problem of the misalignment across BW Classes, the definition of NS_XX introduces more inconsistency in the specification.
During the definition of the requirement for BW Class, Docomo shared their concern on modifying the jammer for BW Class C due to Japanese regulations. We think an option would be to send an LS to the Japanese regulator to resolve this issue.

	
	Issue 2-1-4:




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

	CR R4-2008072
	Company AQualcomm: This is in the wrong procedure to be introducing BCS into this agenda item. New BCS needs be introduced into basket work item first.

	
	Company B Huawei: Based on the WID RP-1911114, the scope include generic and band specific requirements for intra-band non-contiguous in n77 and n78.

	
	

	CR R4-2008146
	SoftBank: we cannot agree. 

	
	NTT DOCOMO, INC. We cannot agree this CR.

	CR R4-2008156
	Qualcomm: Section 7.1A already contains a statement where blocking requirements for NR bands < 2.7G apply for NR band n48, otherwise, the statement in this CR is a duplicate.

	
	



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 

	
	

	
	

	
	

	
	



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

	#1
	WF on ACS Jammer bandwidth of Bandwidth class C
	Qualcomm





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  

	CR R4-2008072
	Return to

	CR R4-2008146
	Return to

	
	

	
	

	
	



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

	R4-2008469
	WF on ACS Jammer bandwidth of Bandwidth class C
	Qualcomm: The WF can include writing LS to Japan regulatory. If BW class D contiguous is to be deployed in Japan, then the regulatory document will also be inconsistent across BW class.
SoftBank: In our understanding, debating whether a regulatory requirements are technically approproate or not, or asking the amendment of the regulatory requirements is apparently beyond the scope of 3GPP. 3GPP working procedure article 3 describes "Options in the form of a regulatory requirement particular to one or more regions / nations shall be included in 3GPP specifications.  TSGs should not debate the inclusion or rejection of such options." We are afraid that the proposal in this WF will violate it.
Qualcomm: How did the original 3GPP BW class C blocking spec get written into the Japan regulatory specification in the first place. Maybe DCM knows because 3GPP did not follow the regulatory spec. Japan s[ec followed 3GPP spec. Did DCM write the original LS? Can you tell us the procedure? 
Huawei: we don’t have strong preference on the exact jammer , range would be OK for me(of course it depends on the operators consideration.) Spokane’s agreement may not serve for the current status.
Apple: We think it would be good to have a LS to Japan regulatory, which is part of this WF. However, we have not found a consensus among company on the definition of the jammer BW Class C. From our view, we are ok to discuss the jammer BW between 20 and 50 MHz and we should consider these alternatives in the WF.

	CR R4-2008072
	CR for 38.101-1 to introduce BCS2 for CA_n78(2A)
	Qualcomm: The WID does not seem correct. Should be RP-13266?? More time is required to check this. We need to comeback in the next meeting.

	CR R4-2008146
	FR1 Intra-band DLCA ACS IBB and Wideband Intermodulation
	Apple: We don’t agree with the introduction of a new signaling for the Rx blocker requirements.



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

	R4-2008469
	WF on ACS Jammer bandwidth of Bandwidth class C
	Noted

	CR R4-2008072
	CR for 38.101-1 to introduce BCS2 for CA_n78(2A)
	Approved

	CR R4-2008146
	FR1 Intra-band DLCA ACS IBB and Wideband Intermodulation
	Postponed

	CR R4-2008156
	
	Postponed



Topic #3: intra-band non-contiguous UL CA for FR1 power class 3
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2008039
	Skyworks
	Proposal 1 on two TX chain architecture for contiguous and non-contiguous UL CA:
· 2TX signaling shall be used and will correspond to 2antenna/2 PC3 PA/2 LO architecture if PC3 SA is signaled such that:
· Default (no signaling) is 1TX
· FFS if this capability is linked to single CC UL MIMO support
· UL MIMO is not supported by default, specific signaling is needed if 4 TX chains are available and both intra-band UL CA and UL MIMO are supported simultaneously.
· FFS if UE signaling 2TX architecture could do it per BW class and thus support some BW class simultaneously with UL MIMO.
Proposal 2 on non-contiguous UL CA bandwidth classes:
· Bandwidth class is signaling the instantaneous UL bandwidth capability (CC1+CC2+Gap BW) and not gap- size
· For Release 16, 3 non-contiguous UL bandwidth classes are introduced as follows:
· 15-100MHz instantaneous UL bandwidth capability (Class B?)
· 100-200MHz instantaneous UL bandwidth capability (Class C?)
· 200-600MHz instantaneous UL bandwidth capability (Class D or G?)

Proposal 3 on 1TX path non-contiguous UL CA MPR evaluation: Applicable up to 200MHz instantaneous BW
· Same MPR applies to CP-OFDM and DFT-s-OFDM
· Outer 1 allocation MPR (IM3 in outer adjacent channel) 
· Outer 2 allocation MPR (IM3 in outer second adjacent channel)
· Whether to introduce inner allocation (IM3 in CC) is FFS due to limited cases
· Since the curve versus BW is only related to PSD the EN DC curve can be used in terms of bandwidth segments

Proposal 4 on non-contiguous UL CA MPR: 
· MPR table for non-contiguous UL CA can follow the DC_41_n41 MPR curve approach with absolute aggregated allocation BW
· As differences between DFT-s-OFDM and CP-OFDM are small, a single MPR value is used and evaluation uses CP-OFDM waveforms in both CCs
· Outer 1 is evaluated for different allocation BW with IMD3<-13dBm/MHz and IMD5<-30dBm/MHz
· Outer 2 is evaluated for different allocation BW with IMD3 and IMD5<-30dBm/MHz
· Addition of an ACLR term is FFS
· Addition of an inner allocation when IMD3 falls in the allocated CCs is FFS
· Different MPR values per instantaneous bandwidth class is FFS.


	R4-2008150
	Huawei, HiSilicon
	Observation 1: Separation class which indicates the maximum frequency span UE can support including the CCs bandwidth and gaps between CCs can only be used for FR2 intra-band NC CA currently.
Observation 2: MIMO layer is indicated separately with PA architecture which implies MIMO layer capability has no relation with PA architecture currently.
Observation 3: max UL MIMO layer is related to PA architecture UE supports on the CA configuration.
Observation 4: the maximum separation span 1PA/1Tx can support need to be indicated to network for intra-band UL NC CA.
Proposal 1: it is proposed to extend UE capabilities with following information in Rel-16 for intra-band UL CA:
· The relation between UL MIMO and PA architecture
· Separation class that 1Tx/1PA can support
· PA architecture for UL NC CA
Proposal 2: for PA architecture capability, extend the current signaling as PA architecture {1PA, 2PA, both 1PA and 2PA are supported}.
Proposal 3: For max UL MIMO layer, extend the current signaling as List, the corresponding max UL MIMO layer related to PA architecture is reported: maxNumberMIMO-LayersList  sequence(size(1…PA architectures)) of maxNumberMIMO-Layers.
Proposal 4: Indicate whether UE need RF requirement relaxation on ACLR/SEM with 1PA architecture for intra-band UL NC CA.

	R4-2008151
	Huawei, HiSilicon
	Observation 1: 75MHz maximum separation span with 1PA is assumed for LTE intra-band UL NC CA, and the upper limit of MPR is 18dB for 1+1 RB allocation case.
Observation 2: for 2PA architecture, same MPR of intra-band NC ENDC can be applied for intra-band NC UL CA with RB number is equally allocated on each CC.
Proposal 1: for 1+1 RB case, 18dB MPR is reused for intra-band NC UL CA.
Proposal 2: MPR is defined as formula based on allocation size, approach similar to intra-band non-contiguous ENDC MPRENDC specified in TS 38.101-3.
Question: whether there could be implementation with 2PA combined into 1 antenna for intra-band NC CA?

	R4-2008165
	Huawei, HiSilicon
	Provides big CR for intra-band UL non-contiguous CA RF requirements

	R4-2008208
	Qualcomm
	Proposal 1: For 1PA architecture, LO leakage exception holds when TDD bands within spectrum containing all non-contiguous sub-blocks are synchronized or if the LO leakage lands on operators own spectrum holding.
Proposal 2a: Relax the in-gap ACLR requirement for 1PA architecture to -24dBc
Proposal 2b: Relax the in-gap ACLR requirement for 2PA architecture to -27dBc 
Proposal 3: No coexistence should apply for n77, n78, and n79.
Observation 1: Current UE filtering and proposed MPR would make coexistence between n7, n38, and n41 viable.
Proposal 4: For 2PA architecture, use MPRNCCA as follows:
MPRNCCA = 		
18				; 0 < B < 2.0
17 				; 1.0 ≤ B < 2.0
16				; 2.0 < B < 5.0
15				; B > 5.0
B = 12*(NRB_alloc,1*SCS1 + NRB_alloc,2*SCS2)



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 UE capability and architecture
Issue 3-1-1: whether separation class definition in FR2 can be reused for FR1 UL NC CA?
· Proposals
· Option 1: indicate separation class per Tx chain for intra-band UL NC CA
3 separation classes is introduced: {100MHz, 200MHz, X>200MHz}
· Option 2: Bandwidth class is signaling the instantaneous UL bandwidth capability (CC1+CC2+Gap BW): 
3 non-contiguous UL bandwidth classes are introduced as follows:
· 15-100MHz instantaneous UL bandwidth capability (Class B?)
· 100-200MHz instantaneous UL bandwidth capability (Class C?)
· 200-600MHz instantaneous UL bandwidth capability (Class D or G?)

· Recommended WF
· TBA
Issue 3-1-2: Whether separation class or instantaneous UL bandwidth capability need to reported per Tx chain for 2Tx architecture?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Issue 3-1-3: Whether to extend the current PA architecture signalling?
· Proposals
· Option 1: Yes. Extend the current signaling as PA architecture {1PA, 2PA, both 1PA and 2PA are supported}.
· Option 2: No
· Recommended WF
· TBA

[bookmark: OLE_LINK3]Issue 3-1-4: Whether to link UL MIMO capability to different PA architecture capability? If yes, how to link these 2 UE capability?
· Proposals
· Option 1: Yes. The corresponding max UL MIMO layer related to PA architecture is reported: maxNumberMIMO-LayersList  sequence(size(1…PA architectures)) of maxNumberMIMO-Layers.
· Option 2: Yes. Other linking solution
· Option 3: No
· Recommended WF
· TBA

Issue 3-1-5: Whether to report RF requirement exception to network for 1PA architecture? E.g. ACLR and SEM
· Proposals
· Option 1: Yes. 
· Option 2: No
· Recommended WF
· TBA

Issue 3-1-6: PA ability assumption for 2Tx chain architecture
· Proposals
· Option 1: 2PA and 2LO, each PA has PC3 ability if PC3 is signalled under SA mode
· Option 2: 2PA and 2LO architecture，no need to consider power class ability on each PA
· Option 3: other consideration?
· Recommended WF
· TBA


Sub-topic 3-2 MPR for intra-band non-contiguous UL CA
Issue 3-2-1: whether different MPR requirement is defined for different RF architecture?
· Proposals
· Option 1: Yes, 2Tx and 1Tx respectively. 2Tx architecture as the 1st priority.
· Option 2: No, one set of MPR is defined for different RF architecture.
· Recommended WF
· TBA

[bookmark: OLE_LINK22]Issue 3-2-2: The approach to define the MPR for intra-band non-contiguous UL CA?
· Proposals
· Option 1: Yes. Similar definition as non-contiguous RB allocation in contiguous CA:
Inner: IM3 in CCs
Outer1: IM3 in outer adjacent channel
Outer2: IM3 in outer second adjacent channel
· Option 2: No, MPR is only defined as formula based on allocation size, approach similar to intra-band non-contiguous ENDC MPRENDC specified in TS 38.101-3.
· Option 3: combined approach with option 1 and option 2
· Recommended WF
·  TBA

Issue 3-2-3: The relation between intra-band non-contiguous ENDC MPR defined in TS38.101-3 and non-contiguous CA?
· Proposals
· Option 1: 3dB lower MPR for UL NC CA than ENDC defined in TS 38.101-3, but not possible to extrapolate ENDC data (<200MHz BW) to n77(2A) case. single MPR value is used and evaluation uses CP-OFDM waveforms in both CCs
· Option 2: for 1+1 RB case, 18dB MPR is reused for intra-band NC UL CA. The MPR vs allocation curve need to further evaluated.
· Option 3: A total solution is provided. For 2PA architecture, MPR for UL NC CA can be defined as:
[bookmark: OLE_LINK25]MPRNCCA = 		
18				; 0 < B < 2.0
17 				; 1.0 ≤ B < 2.0
16				; 2.0 < B < 5.0
15				; B > 5.0
B = 12*(NRB_alloc,1*SCS1 + NRB_alloc,2*SCS2)
· Recommended WF
·  TBA
Issue 3-2-4: whether there could be implementation with 2PA combined into 1 antenna for intra-band NC CA?
· Proposals
· Option 1: Yes, lead to different measurement method compared with evaluation for  ENDC
· Option 2: No.
· Recommended WF
·  TBA

Sub-topic 3-3 exceptional RF requirements for intra-band UL NC CA
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-3-1: SEM mask and LO exceptions clarification
· Proposals
· Option 1: For 1PA architecture, LO leakage exception holds when TDD bands within spectrum containing all non-contiguous sub-blocks are synchronized or if the LO leakage lands on operators own spectrum holding.
· Recommended WF
· TBA

Issue 3-3-2: In-gap ACLR
· Proposals
· Option 1:  Relax the in-gap ACLR requirement for 1PA architecture to -24dBc
Relax the in-gap ACLR requirement for 2PA architecture to -27dBc
· Option : FFS
· Recommended WF
· TBA

Sub-topic 3-4 co-existence requirement 
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-4-1: UE coexistence requirement for CA_n77, n78 and n79
· Proposals
· Option 1: No coexistence should apply for n77, n78, and n79.
· Option 2: FFS
· Recommended WF
· TBA
[bookmark: OLE_LINK18]Issue 3-4-2: UE coexistence requirements defined for CA_n77(2A), CA_n78(2A), CA_n79(2A) for victim bands around 2.6GHz(n7, n38 and n41)
· Proposals
· Option 1: should be defined with a minimum spurious requirement, Current UE filtering and proposed MPR would make coexistence between n7, n38, and n41 viable.
· Option 2: FFS
· Recommended WF
· TBA 


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

	3-1
	Issue 3-1-1
Skyworks: first we should agree that since 2PA may be used for contiguous, some of the signaling may apply also to contiguous UL CA; also for us it is ambiguous to talk about BW separation class as we are actually talking about the instantaneous BW. we are Ok with 3 classes:
· 0-100MHz
· 100-200MHz
· >200MHz

Qualcomm: MPR can be specified for different frequency ranges. So, UE can take MPR based on the different class. If this is the understanding, then signaling for frequency span/separation class is okay.
Huawei: Currently, bandwidth class is defined for contiguous CA. If bandwidth class for intra-band NC CA is also defined, it may have compatibility problem(NC CA can be indicated with R-15 approach). Our intention is to reuse the current signaling “separationclass” which is used only for FR2 in Rel-15, it can be extended into FR1.
For FR1, the separation class is defined into {100MHz, 200MHz, >200MHz} initially. Can be further optimized further if any new requirement.
To QC, even MPR is defined for different frequency range, whether 2 set of MPR shall be defined for 200MHz frequency range?

Intel: Our understating is separation class BW is for instantaneous BW. For option 2, clarification would need whether only specified BW capability will be supported, i.e., does 100 – 200 MHz capability mean UE would support lower separation, i.e., 20 MHz, or not?
Skyworks: To Intel: it should be assumed that a UE supporting one class will support all lower classes. One of the key question is whether is may change form 1PA to 2PA and thus whether UL MIMO is supported or not depending on BW class.

	
	Issue 3-1-2
Skyworks: not sure about a per TX chain since 1/2PA and BW class are separate. May be you mean that UE should signal Which BW class it support with 1PA and which it supports with 2PA?
Qualcomm: Unclear of the issue statement. UE can declare 2PA under current signalling and this should be independent of any type of BW or separation class.
Huawei: the benefit on signalling per Tx chain is : it is easy to extend for future usage for CC number >2. For CC number <=2, accompany with PA-architecture capability, separation class can be indicated with total value. But As SKWs commented, UE should signal PA architecture and MIMO layer for each supported separation class.
Intel: Not clear what is an implication of separation class report per Tx chain for 2Tx. In case of 2Tx architecture (with 2LO), our understanding is separation could be arbitrary.

	
	Issue 3-1-3
Skyworks: overall the signaling needs to be extended to cover BW/architecture and MIMO support
Qualcomm: I am not sure of the issue statement meaning here. Prefer to keep current 2PA signaling and consider adding signaling as a function of separation or total frequency span. 
Huawei: for different separation class, different PA architecture may be existed, then different MIMO layer can be indicated. The 3 issues need to be indicated with a linking relation. And we should make sure that PA-architecture is only used for CA-configuration supporting which does not include PA supporting MIMO.
To QC, current MIMO layer signaling is kept, but we need to allow UE indicate different MIMO layer capability if PA architecture is different, because ACLR/SEM exceptions may not allowed.
Intel: It’s better to introduce a new signaling. UE only need to report its frequency separation capability no matter what PA architecture is.

	
	Issue 3-1-4
Skyworks: need to see overall solution for BW , 1/2PA and UL MIMO, also need to agree default
Qualcomm: Prefer to keep current MIMO signaling capability with no link to PA architecture. UE should be able to indicate the MIMO capability whether or not it declares 1PA or 2PA. 
Huawei: will provide an overall solution during 1st round, and we need to decide on some initial capability items in this meeting considering RAN2 process.

	
	Issue 3-1-5
Skyworks: for 1PA architecture exception for carrier and image may depend on performance but at this time it is difficult to clarify. Maybe there could be signaling saying if image exception is needed or not (carrier is almost always needed)
Qualcomm: 1PA architecture requirement exceptions should be granted where appropriate if requirement exceppitons cannot be specified independent of PA declaration.
Huawei: in the last meeting, we have agreement on the exception requirement: exception falling in own spectrum or spectrums are sync to each other. Indicating can make network know whether CA can be configured. We are open to discuss.
Intel: Prefer to define a single RF requirement based on 1PA architecture. Otherwise, separate requirement has to be defined (based on 1PA and 2PA), or exceptions should be allowed (based on 2PA architecture).

	
	Issue 3-1-6
Skyworks: this does not need signalling but our input is that due to possible allocation all in one CC each PA needs to be able to deliver the power class level (ie 20+20dBm does not work)
Qualcomm: The ULCA will have a defined power class, and for the case where only 1UL is assigned, then it should be able to reach it’s designated single UL power class. However, as in the current spec, you can restrict the single UL power to PC3 if the ULCA power class is PC3. So, not sure why this needs to be discussed here, but maybe it needs to be addressed in the CR. 
Huawei: 23 PA ability can be assumed, but we don’t think there is condition that UE signal PC3 under SA.
Intel: This seems to be an implementation issue. UE can declare as PC3 UE as long as it meets PC3 requirements. Details are UE implementation.

	3-2
	Issue 3-2-1
Skyworks: yes we believe it is fair to have two set of requirement but for 1PA we could restrain to BW classes 0-200MHz
Qualcomm: We prefer option 2 but MPR Vs frequency class rather than PA declaration.
Huawei: if 2 set of MPR will be defined, we are focus on 2Tx firstly, 1Tx MPR can be further discuss after 2Tx requirement is finalized.
To QC, even MPR is defined for different frequency range, whether 2 set of MPR shall be defined for 200MHz frequency range?
Intel: Prefer option 2. Considering RF spec is a minimum requirement, a single requirement is desired. Tends to agree with Qualcomm’s comment that different MPR could be defined for different frequency separation classes.

	
	Issue 3-2-2
Skyworks: as already discussed intra-band NC ENDC is also looking at allocation based MPR which correspond to outer1 amd outer 2 from option1. We are not sure that inner is necessary as it only applies to cases where the gat is smaller than smallest CC (but may be for low BW classes)
Qualcomm: Our intial assessment is option 2 due to very small number or inner cases available.
Huawei: MPR is only defined as formula based on allocation size, approach similar to intra-band non-contiguous ENDC MPR specified in TS 38.101-3. Would like to know, how to define inner allocation for NC CA? which B value inner allocation corresponds to?
Skyworks: as already said in our paper we do not believe inner is needed but allocation based MPR is planned for ENDC too so there are two sets of curves: one for IM3 fallind in -13dBm/MHz (IE in adjacent BW), one for IM3 fallind in -30dBm/MHz (IE beyond adjacent BW)

	
	Issue 3-2-3
Skyworks: we need to study inputs further within round 1. Especially it is unclear what is the reference for option 3 MPR.
Qualcomm: The reference for option 3, which we prefer initially, is the 38.101-2 non-contiguous intraband ENDC MPR.
Huawei: recommend to adopt option 3 with bracket clarifying it is for 2PA architecture, then we think about how the MPR can be optimized with equal PSD approach or how to extrapolate to larger frequency separation.
Skyworks: to QCOM: for ENDC the PAPR is different (SC-FDMA+CP-OFDM) instead of 2xCP-OFDM as worst case. also MPR applies in a different way than for CA. we don’t think ENDC MPR should be copied blindly.

	
	Issue 3-2-4
Skywors: we do not see how this can be done in a competitive way both from performance and cost and would only be feasible in some corner cases.
Qualcomm: Option 2…No.
Huawei: we would like to hear more views from UE vendors. Open to discuss. 
Apple: 
Option 2. Combining two PAs into a single antenna in the same frequency range requires a power combiner, which by the laws of physics has >3dB losses. Therefore this is not useful.

	3-3
	Issue 3-3-1
Skyworks: LO leakage should at least hold for these but even for FDD case it is similar to the TDD synchronous case
Huawei: when the LO exception is allowed, which requirements need to be clarified with? Both SEM and ACLR?

	
	Issue 3-3-2
Skyworks: must clarify the ACLR reference first it is the sum of the power in both carriers. With 28dBc image this should be OK for 27dBc
SoftBank: My understanding is that the relaxation of the in-gap ACLR requirement for 2 PA architecture is the first time to discuss in RAN4. Since ACLR requirement is related to the regulation, I would like to ask the question that all vendors think this relaxation is mandatory ?
KDDI: Agree with Softbank that this relaxation has impact to regulation. We do not think this relaxation for ACLR is necessary. Why this relaxation is necessarily need to be clarified.
Skyworks: this issue has been described back at our last face 2 face meeting in Reno in “R4-1913807 [NR ULCA] Image Issue for in Gap ACLR Skyworks Solutions Inc.” so this is not a new discussion and it is a real problem. To some extent that problem may also be present with a two PA architecture but this needs to be evaluated and less likely. I want to remind that in-gap ACLR is waived for gaps smaller than the CC BW anyhow.
Qualcomm: To KDDI/Softbank: How will ACLR impact regulation? I thought the regulatory spec was SEM driven. Maybe you can clarify this point. We currently have no ACLR requirement in Wgap< max(CCBWs) to prevent IM3 in other CC and we are just extending Wgap < (CCBW1+CCBW2) to prevent IM3 overlap and to account for UE implementations that have high efficiency bias PA where in gap emission does not translate 1:1 with MPR. It’s a matter of improving UE product yields and margins.
Huawei: what is the case for overlapping IM3 region in 2PA architecture? Non-contiguous RB allocation within 1CC is not supported for intra-band CA. 
SoftBank: Thank you very much for the additional information. I understand that we have no ACLR requirement in Wgap < max (CCBW1, CCBW2).  Our concern is the relaxation of ACLR requirement in Wgap > max (CCBW1, CCBW2). Are there any solutions for this problem except for the relaxation of ACLR requirement?
KDDI: To skyworks, our previous comment is for 2PA case. I agree that 1 PA case needs some relaxation, but for 2PA it is also mentioned in “R4-1913807” that no relaxation in needed.
NTT DOCOMO, INC.: We would like to seek other way to realize 2PA architecture without exception on ingap-ACLR.

	3-4
	Issue 3-4-1
Skyworks: As it is clear that 42 is asynch with 79 and 42 is synch with n77 we believe that some of n77(2A) cases have IMD falling onto n79 Rx but if operators from same regions agree it is fine for us. n41 is Asynch with n77/78 so at least 20dB of filter rejection is needed for IMD5
Skyworks 2: I understand from offline discussion that n78/79 asynchronous operation is foreseen when there is enough isolation to a n77 network so this issue should be solved.
Qualcomm: UEs supporting both n77 and n78 should not have to meet asynchronous n78/n79 UE-UE coexistence.
Huawei: No coexistence should apply for n77, n78, and n79.
NTT DOCOMO, INC. 
For inter-UE interference, as approved in R4-1706800, co-existence between n77/n78 and n79 should be guaranteed with SEM and general spurious emission. This level should be guaranteed also for n77(2A) case.
For intra-UE interference, that is asynchronous operation of n77-n79 CA, we have same understanding with Qualcomm, there is no requirement asynchronous operation of n77-n79 so far.
Apple: 
There will be strong IMD into n79 depending on the 2UL frequencies of n77/n78 and the other way round, therefore these bands only can work synchronously when using NC Dual UL. Therefore we should not specify protection between these band, as we also didn’t do for single UL.

	
	Issue 3-4-2
Huawei: should add coexistence requirement for NR high band into the spec. but the CR need to submit in the corresponding basket WI. We only define general requirement here.
Apple: For any NC UL CA the same protections for co-existence as for the single UL bands should be used. However, since there can be multiple order IMD products between the two NC UL carriers, IMDs can fall into many bands, for example IMD2 from CA_n77(2A) can fall into the RX band of n28, other IMD 2, 3, 4, or 5 products may fall into multiple other bands. There needs to be a detailed IMD analysis for each band for which NC UL CA is added. Also for each combination with another band, there needs to be a detailed MSD analysis and MSD exceptions need to be specified.


 
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

	CR R4-2008165
	Nokia: MOP Table 6.2A.1.2 note 2 has word SHOULD to change to SHALL as should is just a recomendation, MPR and  A-MPR missing but assume that the intention is to add those in revision if agreed,  No UL CA configuration is added into configuration table although those are listed in MOP Table 6.2A.1.3-3 , UEtoUE co-ex missing, Tx IMD missing

	
	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#3
	Status summary 

	3-1
	3-1-1 UE capability and architecture
Recommend to agree on define frequency span/separation class into 3 classes:
0-100MHz
100-200MHz
>200MHz
Further discussion on:
1. Whether more bits need to be reserved need further discussion
2. How to report clearly on the relation of PA archirecture and UL MIMO layer, when low separation is configured may PA architecture could be changed.
3. whether RF requirement relax for 1PA architrecture need to have UE capability indicating to network

	3-2
	

	
	3-2-3: Recommend agreement on following MPR for intra-band NC CA with 2PA architecture
MPRNCCA = 		
18				; 0 < B < 2.0
17 				; 1.0 ≤ B < 2.0
16				; 2.0 < B < 5.0
15				; B > 5.0
B = 12*(NRB_alloc,1*SCS1 + NRB_alloc,2*SCS2)
Further optimize the MPR on equal PSD consideration and larger frequency separation in the next meeting
After the above MPR captured into the CR, operator’s configuration TP can be approved in basket WI.
Allow further check on the new agreement may be reused in the 29dBm thread.

	3-3
	Issue 3-3-1
Recommend to agree on : For 1PA architecture, LO leakage exception holds when TDD bands within spectrum containing all non-contiguous sub-blocks are synchronized or if the LO leakage lands on operators own spectrum holding.

	
	Issue 3-3-2 recommend to agree on
1. Relax the in-gap ACLR requirement for 1PA architecture, -24dBc or -27dBc for further discussion
Please QC Clarify whether in-gap ACLR need relaxation for 2PA architecture

	3-4
	recommend to agree on:
All UE-to-UE coexistence requirement move to basket WI, only general requirement is discussed here.



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

	#1
	WF on intra-band UL NC CA UE capability
	Huawei, HiSilicon

	#2 
	WF on remaining issue on MPR and AMPR for intra-band non-contiguous CA
	Skyworks, Qualcomm



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  

	CR R4-2008165
	To be revised

	
	



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

	R4-2008470
	WF on intra-band UL NC CA UE capability
	Skyworks: we need to agdress:
BW separation class <200MHz >200MHz
1PA/2PA (1PA default)
UL MIMO support or not if two PA. (if one PA UL MIMO is supported by default if UL MIMO is signaled for the band)
This is need per band and per BW separation class
Skyworks:
In slide 5: you seem to imply that 200MHz separation class can only be supported by 2PA, it is my view that both 1PA and 2PA can apply
also for 100MHz separation class there may be cases where RF relaxation (LO image) cannot apply and thus 2PA is the only way to support
is the drawing to illustrate examples or dependencies?
Our view is: 
1/2PA applies to 100MHz and 200MHz class 2PA only for >200MHz class (1PA may extend in the future)
RF relax only applies if 1PA signaled
UL MIMO 1/2 Layer only applies if 2PA is signaled
If UL MIMO is signaled for the band then it is supported if 1PA is signaled
I think it would be more clear if the logic was described.
Huawei: we already capture the comments from SKWs in the WF.

Qualcomm: It seems the summary says we agree to define a capabilities but there are comments more referring that it is ok to treat MPR differently for different CC separations. Anyway, we are not against in principle but before agreeing a capability, there needs to be common understanding what the capability means. 
1) Does it mean 
a) UE can only support up to XX MHz separation 
b) UE applies 1 PA MPR below XX MHz separation and then 2 PA MPR above it?
2) How does the proposed UL MIMO capability relate to this one? If 1)b), does it mean UE support UL MIMO below this separation and not above it?
3) What is the relation of existing R15 number of mimo layers capability to this one? Can UE
a) declare different in this capability than in existing mimo capability
b) Should freq separation be a sub capability of the r15 mimo layer capability
4) What is the relation of 1 / 2  PA capability to the ones above.
5) Can we define per specification that after 200 MHz separation, MPR is 2 PA MPR and below it is alsoways 1 PA MPR and then no new capabilities are needed? 
To us, it seems proponent of these capabilities should provide conclusive explanation to at least these questions. Otherwise we prefer to go with existing capabilities and define requirements based on existing 1 / 2 PA and for full bandwidth for both.
Huawei: Feedback to QC
1) Does it mean 
a) UE can only support up to XX MHz separation 
[bookmark: OLE_LINK19]Huawei: Yes, UE can only support up to XX MHz separation with a certain PA architecture, 1 or 2. 
b) UE applies 1 PA MPR below XX MHz separation and then 2 PA MPR above it?
Huawei: UE applies 1PA MPR below XX MHz separation if UE indicates 1PA for XX MHz separation. If above XX MHz, whether 2PA MPR applies depends on whether 2PA architecture is indicated for the separation class above XX MHz. 
For the MPR value, considering in Rel-16 only the frequency separation larger than 200MHz is urgent requested by operators, we will define MPR for 2PA architecture as the 1st priority, which is agreed in WF R4-2005660. However, for signaling, it should be more general to cover all possible cases.
It means the MPR for 1PA maybe completed later than 2PA. But we will clearly states the defined MPR is for which architecture in the spec.

2) How does the proposed UL MIMO capability relate to this one? If 1)b), does it mean UE support UL MIMO below this separation and not above it?
Huawei: UL  MIMO layer is reported in FSPC, and PA architecture is reported per BC. We don’t introduce new IE, the current RAN2 signaling is reused. Multiple sets FSPC can be reported if there is any item is changing(e.g. max BW, SCS…). Assume UE report max MIMO layer =2 conditioned by separation XX MHz and 2PA architecture, it means UE can support max 2 layer MIMO below XX MHz.
3) What is the relation of existing R15 number of mimo layers capability to this one? Can UE
a) declare different in this capability than in existing mimo capability
Huawei: will not introduce new IE, the current RAN2 signaling is reused. We just would like to make it clear, when separation above XX MHz, the PA architecture can be reported per separation class, if PA architecture changes, UL MIMO need to signaled with the other set PSPC.
b) Should freq separation be a sub capability of the r15 mimo layer capability
4) What is the relation of 1 / 2  PA capability to the ones above.
Huawei: PA architecture capability is already in current RAN2 signaling, we reuse the framework. PA architecture is report per FS(Per bandcombination per band) in the current 331, it is sufficient.
5) Can we define per specification that after 200 MHz separation, MPR is 2 PA MPR and below it is alsoways 1 PA MPR and then no new capabilities are needed? 
Huawei: The key issue is, we have agreement in the last meeting in R4-2005660 which is driven by operator and QC, “MIMO supporting with 4TX for 2PA UL NC CA should not be excluded”. 
The other issue is, for 200MHz=>separation >100MHz, it seems different PA architecture are proposed. How could we fix the architecture considering different implementations?

	R4-2008471
	WF on remaining issue on MPR and AMPR for intra-band non-contiguous CA
	Huawei: some discussions is related to 29dBm thread agreements, where the same MPRIM3 is used for the same power class on the NR cell group. we can use the MPRIM3 defined for PC3 ENDC power class that LTE and NR power class are the same for UL CA under the same condition. In which:
MPRIM3 =    18     ;        0 ≤ B < 1.0
                     17     ;        1.0 ≤ B < 2.0
                     16     ;        2.0 ≤ B < 5.0
                     15     ;        5.0 ≤ B

Then MPRCA=23-[(23-MPRIM3)+ (23-MPRIM3)]=MPRIM3+3dB
However, We propose to keep the 18dB MPRCA as the worst case, since companies have measurements on 1+1 RB and get 18dB MPR currently.
For other B ranges, we adopt MPRCA=MPRIM3+3dB, Hence we get:
MPRCA =                 
18                                 ;  0 < B < 1.08
15                                 ; 1.08 ≤ B < 2.16
14                               ; 2.16 ≤ B < 3.24
13                                 ; 3.24 ≤ B < 5.4
12                                 ; B > 5.4
B = 12*(NRB_alloc,1*SCS1 + NRB_alloc,2*SCS2)/1,000,000
Anything is not correct on the understanding of agreement in 29dBm, Please correct me.
Qualcomm: the MPR values in QC proposal are ENDC MPR values that encompass PC2 and PC3. So, optimization by 3dB may be possible for PC3 provided we do MPR verification for NR frequency band as well as MPR verification over separation class. So, the values were proposed to err on the side of caution. We should specify plan in the WF on whether MPR can cover both 1PA and 2PA or not. We should also be specifying MPR for -13dBm/M region in addition to the proposed -30dBm/M region.
Skyworks: 
first we need to agree which MPR values are needed and also understand that in same condition the UL CA MPR (refered to NR SA PCmax) is 3dB lower than ENDC MPR (referred separately to LTE SA PCmax and NR SA PCmax and not to ENDC PCmax). This is why MPR can be the same for PC2LTE+PC2NR with PC2 or PC1.5 ENDC power class. So MPR_CA=MPR_ENDC-3dB for for same allocation and modulation condition. 
As discussed in our paper and by Qualcomm. ENDC MPR is based on SCFDMA+CP-OFDM with two PC2 PAs for PC2 ENDC thus on one end CP-OFDM+CP-OFDM is slightly higher PAPR but PC3 SEM is “3dB” easier
Proposal for MPR to be specified in Rel16
· 2PA architecture only but with provision to introduce 1PA MPR in future (at least for BW class<200MHz)
· Same MPR values for DFT-s-OFDM and CP-OFDM
· Separate MPR for <200MHz and >200MHz BW separation class
· Separate MPR for -13dBm/MHz and -30dBm/MHz for <200MHz BW separation class
· We can chose same BW inflexion points that ENDC curves (with multiples of 0.18MHz)
· For values the only thing we could accept assuming 2PA only is a range of ENDC value-3dB to ENDC value in bracket for <200MHz BW separation class
· Slight increase of MPR is acceptable for >200MHz BW separation class
· Suggest WF only and not capture in CR for june spec as not mature enough for ITU submission
Qualcomm: Add a 3rd frequency range for MPR for separation <=100MHz.
Skyworks: the WF describes the baseline UL_CA MPR for -13dBm/MHz and -30dBm/MHz derived from the 29dBm WI and corrected by 3dB less due to the different MPR reference.
Huawei: with updating the version, we are OK with the WF.

	R4-2008472
	CR for intra-band UL non-contiguous CA requirement
	



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  

	R4-2008470
	WF on intra-band UL NC CA UE capability
	Approved

	R4-2008471
	WF on remaining issue on MPR and AMPR for intra-band non-contiguous CA
	Approved

	R4-2008472
	CR for intra-band UL non-contiguous CA requirement
	Withdrawn



Topic #4: 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

	R4-2008245
	Huawei, HiSilicon
	· Observation 1: For the existing time mask requirements, no uplink timing or uplink timing difference between two transmissions are considered as the condition for the requirements. The existing time mask requirements are purely RF requirements under the ideal timing conditions.
· Proposal 1: For ULSUP time mask issue, our compromised solution is to 
· 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
· FFS value of X
· X should be much less than MRTD requirement in order to ensure the performance 
· Keep Rel-15 requirements unchanged 
· Proposal 2: It is proposed to further discuss the test approach for time mask in TEI after completing this WI. 

	CR R4-2008246
	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
Replace the figures in clasue 6.3B.1 with clear ones.



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 4-1
Issue 4-1: Should the uplink timing or uplink timing difference apply for all the time mask requirements?
· Proposals
· (Huawei): RAN4 should follow the common principle in terms of whether uplink timing or uplink timing difference apply for all the time mask requirements.
· Recommended WF
· TBA

Sub-topic 4-2
Issue 4-2: How to capture the impact of uplink timing difference on the core specifications for ULSUP-TDM
· Proposals
· Option 1 (Huawei): Specify the new timing mask requirements for ULSUP-TDM with uplink timing difference in a new sub-clause different from the existing timing mask. 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
· FFS value of X
· X should be much less than MRTD requirement in order to ensure the performance 

· Recommended WF
· TBA

Sub-topic 4-3
Issue 4-3: Whether and how to test the time mask
· Proposals 
· Option 1: further discuss the test approach for time mask in TEI after completing this WI.
· Recommended WF
· TBA

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

	Huawei, HiSilicon
	Sub topic 4-1 and sub topic 4-2.
We would like to provide some simulation results in the rev_R4-2008245.doc. The simulation assumptions are given in the way forward R4-2005663, which was noted in the last meeting. From the simulation results, we see the big performance loss even with 3us LTE-NR timing difference. In our view, network should apply separate TAs on LTE and NR to compensate the DL timing difference if any.
Besides, when looking into all the time mask requirements, we realized that no uplink timing adjustment or uplink timing difference between LTE and NR are considered in time mask requirements previously, e.g., the time mask requirement for intra-band EN-DC with (Clause 6.3B.3 in 38.101-3) or without dual PA capability (Clause 6.3B.2 in 38.101-3). Our understanding is that time mask requirements target at verifying the pure UE RF capability.
But we are open to discuss the condition as uplink timing difference to allow different network implementation. For the value of timing difference, we can live with 2.21us, which corresponds to the uplink timing difference due to independent time tracking and adjustment for LTE and NR separately.
Sub topic 4-3:
It is beyond the WI scope. Considering the completion date, we prefer to discuss it in TEI.

	Ericsson
	Issue 4-1: these masks apply for ULSUP-TDM. For the general masks there are other conditions, e.g. that TA management is not carried out during the measurement
Issue 4-3: the tests of the time masks need consideration of the symbol-level EVM around the switch points for proper verification.

	
	

	
	


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

	CR R4-2008246
	Huawei, HiSilicon: we can live with 2.21us. If OK, we can replace X by 2.21us in the revised CR.

	
	Ericsson: good starting points but TBD us? Postpone.

	
	

	
	



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 #5-1/5-2
	Tentative agreements:
The CR structure is acceptable. The value of X needs further discussion.
Candidate options:
The value of X:
· Option 1: 2.21 us
· Option 2: 3us
Recommendations for 2nd round:
Further discussion on the value of X in the 2nd round.

	Sub-topic #5-3
	Tentative agreements:
No
Candidate options:
The way forward for new test method for time mask
· Option 1: Further discuss the test approach for time mask in TEI after completing this WI.
· Option 2: Consider symbol-level EVM around the switch points for proper verification.
Recommendations for 2nd round:
Further discussion in the 2nd round.



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

	#1
	Way forward on ULSUP time mask requirement
	Huawei, HiSilicon



	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  

	R4-2008246
	Return to



Discussion on 2nd round (if applicable)
	CR/TP/LS/WF number
	T-doc  Status update recommendation  
	

	[bookmark: _Hlk42187943]R4-2008473
	WF on ULSUP time mask requirement
	

	R4-2008246
	CR to 38.101-3 on time masks for ULSUP in R16
	



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  

	WF R4-2008473
	Approved

	CR R4-2008246
	Postponed
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