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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. [bookmark: OLE_LINK4]Topic #1: Almost contiguous allocations for CP-OFDM FR1 in AI 6.13.1.1
2. Topic #2: intra-band contiguous UL CA for FR1 power class 3 which is for agenda 6.13.1.3
3. Topic #3: CRs for intra-band DL CA for FR1 which is for agenda 6.13.1.2.
4. Topic #4: intra-band non-contiguous UL CA for FR1 power class 3 which is for agenda 6.13.1.4
5. Topic #5: 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: 
· Have agreements on almost contiguous allocations IBE requirement
· 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 the basic issues for intra-band NC UL CA: e.g. RF architecture related RF requirement, simulation/measurement assumption for MPR
· 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
[bookmark: OLE_LINK2]Topic #1: Almost contiguous allocations for CP-OFDM FR1
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	[bookmark: OLE_LINK6][bookmark: OLE_LINK7]CR R4-2004401
	Qualcomm
	IBE requirement for almost contiguous allocations:
Add paragraph stating that the IBE masks is the composite of the mask of the RB groups within the channel bandwidth, where the overlapping mask will use the less stringent limit.
The revision is as below:
“For almost contiguous allocations defined in sub-clause 6.2.2, the in-band emissions limit applied to any non-allocated RBs shall be the less stringent of the in-band emissions masks per Table 6.4.2.3-1 applied to each of the contiguously allocated RB groups.”



Open issues summary
Sub-topic 1-1 IBE requirement for almost contiguous allocations
Issue 1-1-1: Whether IBE requirement/test in gap RBs is required for almost contiguous allocation?
· Proposals
Option A: define IBE requirement for in gap RBs with composite mask approach
Option B: do not define IBE requirement for in gap RBs for almost contiguous allocation
· Recommended WF
Option B

Issue 1-1-2: How to define “LCRB” in IBE masks for almost contiguous allocation
· Proposals
Option A：Define “LCRB” as each of the contiguously allocated RB groups and applies with the less stringent one
Option B:   Gap RB is included in LCRB counting, thus do not need to define the IBE requirement as composite mask for almost contiguous allocation
· Recommended WF

Issue 1-1-3: CR R4-2004401
Companies views’ collection for 1st round 
Open issues 
	Sub-topic
	Comments: (Company: …)

	1-1
	Issue 1-1-1:
Company A:Qualcomm
Huawei: Option B. If it is needed, should start from Rel-15.
Nokia: Option B is preferred. In R4-200440, proposed composite mask ignores essential cross-cluster distortion components. If IBE  mask is defined in the gap, it should approximate the true distortion spectrum.

	
	Issue 1-1-2:
Huawei: Option B.
Nokia: Option B is preferred. In other words, substitute NRB_alloc + NRB_gap for LCRB in Table 6.4.2.3-1.

	
	Issue 1-1-3:
Huawei: Prefer not to define, If it is needed, should start from Rel-15.
Nokia: We do not agree. Proposed composite mask ignores essential cross-cluster distortion components. The true emission spectrum is much wider.


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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic 1-1
	Further discuss on the 2 issues in the 2nd round to decide on whether the CR is needed:
· Composite mask ignores essential cross-cluster distortion components? 
· Whether CR is needed for substitute NRB_alloc + NRB_gap for LCRB in Table 6.4.2.3-1.?
· CR should start from Rel-15 if needed?

	
	

	
	

	
	

	
	

	
	

	
	



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

	
	
	

	
	
	



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

	CR R4-2004401
	To be revised

	
	

	
	

	
	

	
	

	
	



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

	CR R4-2004401
	IBE requirement for almost contiguous allocations
	Nokia: The draft CR R4-2005656 can be accepted on two conditions:
* The IBE mask does not increase required MPR from what has been already specified (and which already is unnecessarily high in Nokia’s view).
* The IBE mask is not applicable in allocation gaps. The revised draft CR R4-2005656 mentions nothing about the allocation gaps and is hence ambiguous.

	
	
	Qualcomm: Yes we can include the fact that no in-gap requirement is required, in addition to LCRB <- NRB_alloc+NRB_gap. The MPR will not get higher since the mask is more relaxed due to no in-gap requirement as well as Delta/LCRB slope is more shallower than before.
We will update [5656] shortly.

	
	
	Huawei: the revision proposed by Qualcomm is related to Rel-15 spec, should start from Rel-15.

	
	
	

	
	
	

	
	
	

	
	
	



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

	CR R4-2004401
	IBE requirement for almost contiguous allocations
	Postpone



Topic #2: 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

	CR R4-2003236
	Nokia
	Proposal 1: Specify  and  as follows:
Define the guard exchange term as 

where  (=1, 2) are the minimum guard band widths used in TS 38.101-1 subclause 5.4A.1. 
If ,
	
	,
else
	
	

Proposal 2: Define the CA ACLR measurement bandwidth and frequency offset as




	R4-2003781
	ZTE
	For BWchannel_CA:
Observation 1.  The definitions of nominal channel spacing, Foffset,low, and Foffset,high in TS38.101-1 and TS38.101-2 result in BWchannel_CA may exceeds the sum of CC bandwidth. However, no problem occurs in TS38.104.
Proposal 1. Keep the defintions in TS38.104 unchanged, and correct the defintions in TS38.101-1/2 to align with TS38.104.
For CA ACLR MBW:
Observation 2. In the case of asymmetric guard bands as in proposal 1, the three options for ACLR MBW equations in the last WF are not feasible.
Proposal 2. In the case of asymmetric guard bands as in proposal 1, the ACLR MBW=BWChannel_CA  – GBChannel(1) - GBChannel(2). Where BW = nominal channel spacing + Foffset,low, + Foffset,high,  do not use largest common μ for Foffset,low and Foffset,high, largest common μ is only for nominal channel spacing.


	CR R4-2003786
	ZTE
	The CR propose to align the definition for Foffset,low and Foffset,high with TS 38.104 for FR1
Foffset,low = (NRB,low*12 + 1)*SCSlow/2 + BWGB,low (MHz)
Foffset,high = (NRB,high*12 – 1)*SCShigh/2 + BWGB,high (MHz)
BWGB, low and BWGB, high are the minimum guard band defined in clause 5.3.3 for lowest and highest assigned component carrier, while NRB,low and NRB,high are the transmission bandwidth configurations according to Table 5.3.2-1 for the lowest and highest assigned component carrier, SCSlow and SCShigh are the sub-carrier spacing for the lowest and highest assigned component carrier respectively.

	CR R4-2003787
	ZTE
	The CR propose to align the definition for Foffset,low and Foffset,high with TS 38.104 for FR2

	R4-2004750
	Huawei, HiSilicon
	Proposal 1: for intra-band UL contiguous CA with contiguous RB allocation, inner/outer RB allocation is defined as in 2.1.1 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+ NRB1*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.
Proposal 2: for intra-band UL contiguous CA with non-contiguous RB allocation, inner/outer RB allocation is defined as in 2.1.2
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/0.15, 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) /0.15
RBStart = RBStart1 ∙ 2^µ1, if LCRB1 > 0
Where BWgap=Nominal channel space-(NRB1*12*SCS1/2+ NRB2*12*SCS2/2)
*Note: the marked part is the difference compared with equation in WF R4-2002805
Proposal 3: further group into outer 1 and outer 2, where outer 2 means IM5 falls outside of the -13dBm/MHz SEM mask or in the -25dbm/MHz and -30dBm/MHz spurious region.
Proposal 4: Outer 1 allocation can be defined with equation:
If an allocation is not an inner allocation, and it satisfy
2* NRB_alloc< RBstart1*2^µ1+ NRB,agg
2* NRB_alloc< (NRB2-(RBstart2+LCRB2))*2^µ2 +NRB,agg
It is outer 1 allocation.
The other allocation is outer 2 allocation
This contribution also provides recommended MPR for intra-band contiguous UL CA:
Table 1 Contiguous allocation MPR 
	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
	[1.5]dB
	[6]dB
	[3]dB
	[8]dB

	
	16QAM
	TBD
	TBD
	TBD
	TBD

	
	64QAM
	TBD
	TBD
	TBD
	TBD

	
	256QAM
	TBD
	TBD
	TBD
	TBD

	CP-OFDM
	QPSK
	[3.5]dB
	[6]dB
	[5]dB
	[8]dB

	
	16QAM
	TBD
	TBD
	TBD
	TBD

	
	64QAM
	TBD
	TBD
	TBD
	TBD

	
	256QAM
	TBD
	TBD
	TBD
	TBD


Table 2 Non-Contiguous allocation MPR
	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
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	64QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	256QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

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

	
	16QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	64QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	256QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD




	R4-2004751
	Huawei, HiSilicon
	Observation 1: the misalignment on Foffset definition is existed for LTE spec TS 36.101 and TS 36.104.
Observation 2: eNB/gNB cannot ensure the BWGB is symmetrically distributed on each side of contiguous CA.
Proposal 1: Keep TS 38.101 and TS 38.104, the dis-alignment on GB for intra-band contiguous CA can be solved by implementation.


	CR R4-2004753
	Huawei, HiSilicon
	[bookmark: OLE_LINK12]Provides big CR for intra-band UL contiguous CA RF requirements

	R4-2004782
	Huawei, HiSilicon
	Observation1: nominal channel space is not valid for all CA configurations. gNB shall adjust the channel space< nominal channel space for such un-valid cases. The adjustment can ensure BWChannel_CA ≤ CBW1+CBW2.
Observation 2: BWchannel_CA≤CBW1+CBW2 for all cases which are used for intra-band contiguous CA MPR evaluation.
Proposal 1: 
· MBW= BWchannel_CA -2*max(BWGB1, BWGB2). SCS adoption of each CC is defined as current 5.3A.3 of 38.101
· Channel space can be less or equal to nominal channel space to ensure BWchannel_CA not exceed CBW1+CBW2
· Channel space=nominal channel space for simulation assumption of UL CA MPR.
Proposal 2: the other solution is to define dedicated nominal channel space for RF CA test:
· Nominal channel space use the least common multiple of configured SCS and channel raster
· Channel space=nominal channel space for RF CA test
· For Foffset,low and Foffset,high, SCS adoption of each CC is defined as current 5.3A.3 of 38.101
· Channel space can be less than nominal channel space when defining RF requirement



Open issues summary
Sub-topic 2-1 How to define aggregated channel bandwidth
Issue 2-1-1: how to define  Foffset,high and  Foffset,low for aggregated channel bandwidth
· Proposals
· [bookmark: OLE_LINK13]Option 1: 
For Foffset,low and Foffset,high, SCS adoption of each CC is defined as current 5.3A.3 of 38.101
Aggregated channel bandwidth= channel space+ Foffset,low+ Foffset,high
Where channel space can be less than nominal channel space
· Option 2: 
For Foffset,low and Foffset,high, SCS adoption of each CC is defined as μ0 in 5.4A.1 of 38.101(μ0 defined for nominal channel space)
Aggregated channel bandwidth=nominal channel space+ Foffset,low+ Foffset,high
· Option 3: 
where  (=1, 2) are the minimum guard band widths used in TS 38.101-1 subclause 5.4A.1. 
If ,

,
else
 

· Option 4:
Keep the defintions in TS38.104 unchanged, and correct the defintions in TS38.101-1/2 to align with TS38.104.
· Recommended WF
· Define the Foffset,high and  Foffset,low with 2 principles: 1) ensure aggregated channel bandwidth≤CBW1+CBW2 2) Foffset,high and  Foffset,low have its physical mean: the span between the center frequency to the edge of each CC
Issue 2-1-2: how to align Foffset,high and  Foffset,low for TS 38.101 and TS 38.104
· Proposals
· Option 1: 
Keep TS 38.101 and TS 38.104, the dis-alignment on GB for intra-band contiguous CA can be solved by implementation.
· Option 2: 
Keep the defintions in TS38.104 unchanged, and correct the defintions in TS38.101-1/2 to align with TS38.104.
· Recommended WF
· TBA

Sub-topic 2-2 How to define ACLR MBW for intra-band contiguous CA 
Issue 2-2-1: Whether to define a single ACLR MBW for each bandwidth combination, a superset of all RBs in all SCS combinations?
· Proposals
· Option 1: Yes
· Option 2: No, define ACLR MBW for each SCS combinations which avoids lower measurements on ACLR
· Recommended WF
· Option 2 to avoid lower measurement on UL CA ACLR
Issue 2-2-2: How to define ACLR MBW
· Proposals
· Option 1: 



· Option 2: 
MBW= BWchannel_CA -2*max(BWGB1, BWGB2). SCS adoption of each CC is defined as current 5.3A.3 of 38.101
Channel space can be less or equal to nominal channel space to ensure BWchannel_CA not exceed CBW1+CBW2
Channel space=nominal channel space for simulation assumption of UL CA MPR.
· Option 3: 
· Define dedicated nominal channel space for RF CA test:
· Nominal channel space use the least common multiple of configured SCS and channel raster
· Channel space=nominal channel space for RF CA test
· For Foffset,low and Foffset,high, SCS adoption of each CC is defined as current 5.3A.3 of 38.101
· Channel space can be less than nominal channel space when defining RF requirement
· Option 4: 
ACLR MBW=BWChannel_CA  – GBChannel(1) - GBChannel(2). Where BW = nominal channel spacing + Foffset,low, + Foffset,high,  do not use largest common μ for Foffset,low and Foffset,high, largest common μ is only for nominal channel spacing.
· Recommended WF
· TBA

Sub-topic 2-3 Inner and outer RB allocation definition
Issue 2-3-1: contiguous allocations
· Proposals
· Option 1: 
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+ NRB1*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.
· Recommended WF
· Option 1

Issue 2-3-2: non-contiguous allocations
· non-contiguous inner equation Proposals
· Option 1: 
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/0.15, 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) /0.15
RBStart = RBStart1 ∙ 2^µ1, if LCRB1 > 0
Where BWgap=Nominal channel space-(NRB1*12*SCS1/2+ NRB2*12*SCS2/2)
*Note: the marked part is the difference compared with equation in WF R4-2002805 which can ensure IM3 not leaking out of aggregated channel bandwidth

· Recommended WF
· Capture the agreement based on the framework shown in option 1

Issue 2-3-3: whether further group outer allocations into outer 1 and outer 2 
· Proposals
· Option 1: Yes
· Option 2: No
· [bookmark: OLE_LINK14]Recommended WF
· Yes

Issue 2-3-4: Definition on RB allocation for outer 1 and outer 2 if outer allocation is further grouped
· Proposals
· Option 1: outer 2 means IM5 falls outside of the -13dBm/MHz SEM mask or in the -25dbm/MHz and -30dBm/MHz spurious region.
· Recommended WF
· Option 1

Issue 2-3-5: equation on RB allocation for outer 1 and outer 2 if outer allocation is further grouped
· Proposals
· Option 1: 
If an allocation is not an inner allocation, and it satisfy
2* NRB_alloc< RBstart1*2^µ1+ NRB,agg
2* NRB_alloc< (NRB2-(RBstart2+LCRB2))*2^µ2 +NRB,agg
It is outer 1 allocation.
The other allocation is outer 2 allocation
· Recommended WF
· Capture the agreement after further optimize on the equation 

Sub-topic 2-4 MPR definition format 
Issue 2-4-1: contiguous allocations
· Proposals
· Option 1: 
Table 1: Contiguous RB allocation for Power Class 3
	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
	TBD
	TBD
	TBD
	TBD

	
	16QAM
	TBD
	TBD
	TBD
	TBD

	
	64QAM
	TBD
	TBD
	TBD
	TBD

	
	256QAM
	TBD
	TBD
	TBD
	TBD

	CP-OFDM
	QPSK
	TBD
	TBD
	TBD
	TBD

	
	16QAM
	TBD
	TBD
	TBD
	TBD

	
	64QAM
	TBD
	TBD
	TBD
	TBD

	
	256QAM
	TBD
	TBD
	TBD
	TBD



· Recommended WF
· Option 1
Issue 2-4-2: non-contiguous allocations
· Proposals
· Option 1: 
Table 2: non-contiguous RB allocation for Power Class 3
	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
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	16QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	64QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	256QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	CP-OFDM
	QPSK
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	16QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	64QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	256QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD



· Recommended WF
· Option 1
Sub-topic 2-5 MPR value for intra-band UL contiguous CA in QPSK
Issue 2-5-1: contiguous allocations for inner RB 
· Proposals
· Option 1: 
Bandwidth class B: 1.5dB for DFT-OFDM, 3.5dB for CP-OFDM
Bandwidth class C: 3dB for DFT-OFDM, 5dB for CP-OFDM
· Recommended WF
· TBA
Issue 2-5-2: contiguous allocations for outer RB: 
· Proposals
· Option 1: 
Bandwidth class B: 6dB for DFT-OFDM, 6dB for CP-OFDM
Bandwidth class C: 8dB for DFT-OFDM, 8dB for CP-OFDM
· Recommended WF
· TBA

Issue 2-5-3: non-contiguous allocations for inner RB
· Proposals
· Option 1: 
Bandwidth class B: 3dB for DFT-OFDM, 3dB for CP-OFDM
Bandwidth class C: 5dB for DFT-OFDM, 5dB for CP-OFDM
· Recommended WF
· TBA
Issue 2-5-4: non-contiguous allocations for outer2 RB allocation
· Proposals
· Option 1: 
Bandwidth class B: 13dB for DFT-OFDM, 13dB for CP-OFDM
Bandwidth class C: 14dB for DFT-OFDM, 14dB for CP-OFDM

· Recommended WF
· TBA

Issue 2-5-5: non-contiguous allocations for outer1 RB allocation
· Proposals
· Option 1: 9dB/10dB for DFT-OFDM, 10dB/11dB for CP-OFDM, limited by 1+1 RB case which IMD fall into SEM part
Bandwidth class B: 6dB for DFT-OFDM, 8dB for CP-OFDM
Bandwidth class C: 7dB for DFT-OFDM, 8dB for CP-OFDM
· Recommended WF
· TBA

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

	2-1
	Issue 2-1-1:
Skyworks: still reviewing options but on top of recommended WF we should ensure that GB are the same on each outer sides of the CCs, this is essential for MPR. Also in WF Foffset is the span between each CC carrier frequency and each CC outer edge. 
ZTE: For option 1, channel space may be different for different scenarios for a certain configurations, since the channel spacing is used to optimize performance in a particular deployment scenario, not to BW_CA claculation. For option 3, asymmetric guard bands are foreseen. If asymmetric guard bands are used, why not adopting TS38.104 approach.
Qualcomm: Prefer to minimize changes in the specification. Since different numerology causes a problem, we prefer to adjust the channel spacing by subtracting the absolute value of the difference of the guardbands, but this is slightly different the option 3 but accomplishes the same result of option 3 regarding aggregated BW. So, we are not opting to modify Foffset1 and Foffset2.
Huawei: For option3, it actually identical solution with:  adopt u0 defined for nominal channel space for Foffset,low and Foffset,high. Please Nokia help to check whether it is the correct understanding on your proposal. For option 4, we see UE vendors would not accept the solution considering the filter design in nature. We are OK for both option1 and option 2, considering the ACLR MBW issue, option1 is more acceptable.
Ericsson: comments on
Option 1: no, the spacing should be the nominal (for which requirements apply)
Option2: yes, but the Foffset is the crux
[bookmark: OLE_LINK5]Option 3: this is promising, the difficulty is the DGB w r t the SCS and how to use this term if more than two CCs. There are several other good ideas in R4-2003236.
Option 4: agreed, the BS case is different.
Nokia: Option 3 is preferred. Option 4 would result in unnecessarily high MPR because it abandons the guard exchange mechanism.
Sub-block edge is supposed to be where another operator’s sub-block may start. That boundary should not depend on SCS. There should be a hierarchy of concepts: channel (CC frequencies and sub-block edges) is defined first, only then the contents of the channel (used SCSs). Then, slightly asymmetric guards are inevitable for some SCS combinations.

	
	Issue 2-1-2
Skyworks: we can’t adopt BS definition if it results in non-symmetrical outer GB for the UE. Option 2 not acceptable. What needs to be aligned between BS and UE is channel spacing but BW_CA and GB can be different. Moderator: Option1.
ZTE: The WF in the last meeting said: align the Foffset,high and Foffset,low specified in TS38.101-1 and TS38.104. It didn’t say “aligned between BS and UE is channel spacing but BW_CA and GB can be different.”. In our understanding, what we should do is to resolve the issue of BW_CA is larger than sum of the BWs. Moderator: Option2
Huawei: we have analysis for both network side and UE side, and option 1 is preferred. To Skyworks, nominal channel spacing is already aligned between gNB and UE.
Ericsson: Option 2.
Nokia: Option 1. 
Foffset was specified differently for UL and DL already in LTE. Option 2 would result in higher MPR for some bandwidth combinations.

	2-2
	Issue 2-2-1:
Skyworks: even with our previous agreements it is possible to use a single MBW definition and it does not result in MPR issues since the worst case is always for the lowest valid SCS for each CC at a given channel spacing. This is fully consistent with approach for single CC and ENDC. Option 1 is feasible without impact. Also it guaranties that all RBs. One argument for this is also that the adjacent configuration may not use the same SCS. Moderator: Option1.
ZTE:Option 1. 
Qualcomm: We do not feel a change in MBW is required. It can be shown that spectral energy in the transmission BW will be exactly the by keeping the current definition of MBW as stated in option 2 and in our previous contributions. No change is required in current definition of specification. MPR takes into account the differences in MBW.
Huawei: Option 1 is fine for me. Initially, I want to use the common largest u to ensure ACLR MBW is a single value, but there is problem that the wanted signal may not captured.
Ericsson: Option 1.
Nokia: Option 1.
This is consistent with the single-channel case. Also, skyworks made a good point that the adjacent channel might use different SCSs.

	
	Issue 2-2-2:
Skyworks: Option 1 is the simplest as it relates to  BW CA and single CC ACLR MBW it guaranties that all SCS combinations RB are captured for the wanted and that the worst case adjacent combination is protected. Note that it always work once we have  sorted
ZTE: It shall be agreed to how to calculate the BW_CA first. i.e. how to resolve the BW_CA is larger than sum of the BWs.
Qualcomm: We do not feel a change in MBW is required. It can be shown that spectral energy in the transmission BW will be exactly the by keeping the current definition of MBW as stated in option 2 and in our previous contributions. No change is required in current definition of specification. MPR takes into account the differences in MBW.
Huawei: for option 4, asymmetrical solution is not acceptable. For option 2/3, ACLR MBW is not a single one for all SCS combination. For option 1, is it equal to MBWACLR=BWchannel_CA-2BWGB, where GB is the min(GBchannle1, GBchannel2), GBchannel1 and GBchannel2 is the GB for lowest SCS?  
Ericsson: Option 1, can be used as an “envelope” to cover all possible combinations of SCS (regardless of the specification of the aggregated bandwidth).
Nokia: Option 1.
In Option 2, due to the max(∙) function, RBs at outer channel edges may be left outside the MBW if guards are different. This is particularly unacceptable when measuring the transmitted power. Option 4 would require different center frequency offsets below and above the sub-block.

	2-3
	Issue 2-3-1:
Skyworks: agree with option 1 but for last equation, if LCRB1=0 then NRB1=0, equation should be reordered for better understanding
Qualcomm: Option 1 is ok per the WF
Huawei: Option1. The last equation means when there is no RB allocated on CC1, then the RB start position shall consider of first CC. Thanks.
Nokia: Typo in Option 1, formula of NRB,agg: second NRB1 → NRB2
Moderator: Agreement on Inner/outer RB allocation for contiguous case:
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.

	
	Issue 2-3-2:
Skyworks: since NRB is proportional to equivalent number of RB at 15KHz SCS, any additional term adding BW should be divided by 0.18 and not 0.15. also it seems that BW gap does not account for the half SCS shift for each carrier.
Qualcomm: Since the in-gap value will change because of the corrected BW channel CA due to whichever method is chosen (QCOM, ZTE, SKWS/NOK), inner/outer RB definitions needs to double checked before the 2nd round.
Huawei: Thanks, half SCS shift is canceled by adding NRB1*12*SCS1/2+ NRB2*12*SCS2/2, it is correct understanding?
Skyworks/2: To Huawei, is it true if SCS1 and SCS2 are different?
Nokia: For unambiguous notation, please use 0.18 MHz rather than 0.18.
Moderator: Potential Agreement on Inner/outer RB allocation for non-contiguous case，but open to accept optimization in 2nd round:
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)


	
	Issue 2-3-3:
Skyworks: is the WF recommending a single outer region or , wording is unclear and CR seems to indicate only one outer column. 
Qualcomm: I say yes as in our previous contribution with outer 2 as a function of allocation ratio.
Huawei: CR is for reference, because we don’t have any agreement on the equation for outer1 and outer 2, so CR does not record it. In the contribution, we prefer to further group outer into outer1 and outer 2.
Skyworks 2: We are OK to define Outer 1 and 2 with some allocation size criteria but it needs to be in terms of absolute allocation BW not allocation ratio.
Nokia: Is this issue related to contiguous or noncontiguous allocations?
Moderator: Agreement on further group into outer1 and outer2

	
	Issue 2-3-4:
Skyworks: would it be simpler to have Outer 1 defined as IMD3 and IMD5 falling in dFOBB 0MHz-BW_CA? which is consistent with 2-3-5?
Qualcomm: I say yes as in our previous contribution with outer 2 as a function of allocation ratio.
Huawei: I am OK with SKW proposal.
Moderator: Agreement on further group into outer1 and outer2

	
	Issue 2-3-5:
Skyworks: equation may need to account for intra and outer GB.
Qualcomm: We need to double check before 2nd round.
Huawei: To SKW, it is considered as below:
NRB_alloc = (NRB1- RBStart1) ∙ 2^µ1 + (RBStart2+ LCRB2) ∙ 2^µ2+BWgap/0.18
NRB,agg=NRB1*2^µ1+ NRB2*2^µ2+(BWgap+2*BWGB) /0.18
2* NRB_alloc< RBstart1*2^µ1+ NRB,agg
2* NRB_alloc< (NRB2-(RBstart2+LCRB2))*2^µ2 +NRB,agg
Skyworks 2: we are fine with Huawei corrected equations
Moderator: Potential Agreement on outer1 RB allocation for non-contiguous case，but open to accept optimization in 2nd round:

	2-4
	Issue 2-4-1:
Skyworks: where it makes sense inner and outer may be merged (like for higher order modulation), also class C may just be an offset to class B. but this is mainly optimization, same for 2-4-2
Qualcomm: Inner values should be same for BW class B and C since IM3 product is within channel BW. Outer values in table should only be for the minimum RB allocation ratio
Huawei: yes, some part maybe merged. We can decide on this after we have agreements on MPR, the format is for generally usage because we don’t know where we can align.
Skyworks 2: Agree with Qualcomm to align inner values of Class C with class B, then outer values for class C can be 1dB higher than class B
Moderator: decide in the next meeting

	
	Issue 2-4-2:
Qualcomm: Inner values should be same for BW class B and C since IM3 product is within channel BW. Outer values in table should only be for the minimum RB allocation ratioHuawei: yes, some part maybe merged. We can decide on this after we have agreements on MPR, the format is for generally usage because we don’t know where we can align. Outer 2 values is for minimum RB allocation ratio. 
Skyworks 2: Agree with Qualcomm to align inner values of Class C with class B, then outer values for class C can be 1dB higher than class B
Moderator: decide in the next meeting

	2-5
	Issue 2-5-1:
Skyworks: we could not submit some of the data we had available and can crosscheck with older data: will provide a summary in a later comment, this is valid for all MPR in 2-5
Qualcomm: We have already supplied MPR values in previous contributions
Huawei: we will check MPR value with companies to make alignment.
Skyworks 2: Qualcomm data should be the starting point as we have found our February data has correlated data in each CC resulting in too high PAPR and thus pessimistic MPR at least when there is the same LCRB in each CC which are the critical cases. Still for inner values we think that is should not be lower than single CC inner MPR to guarantee enough back-off when only one CC is active

	
	Issue 2-5-2:
Qualcomm: We have already supplied MPR values in previous contributions


	
	Issue 2-5-3:
Qualcomm: We have already supplied MPR values in previous contributions


	
	Issue 2-5-4:
Qualcomm: We have already supplied MPR values in previous contributions


	
	Issue 2-5-5:
Qualcomm: We have already supplied MPR values in previous contributions



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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	2-1
	Issue 2-1-1: how to define  Foffset,high and  Foffset,low for aggregated channel bandwidth
Most companies show views that: should ensure that GB are the same on each outer sides of the CCs considering MPR evaluation
Open issues are as below:
· It actually identical solution with:  adopt u0 defined for nominal channel space for Foffset,low and Foffset,high.
· the difficulty is the DGB w r t the SCS and how to use this term if more than two CCs.
· minimize changes in the specification. Since different numerology causes a problem, we prefer to adjust the channel spacing by subtracting the absolute value of the difference of the guardbands
Further discuss in the 2nd round.

	
	Issue 2-1-2: how to align Foffset,high and  Foffset,low for TS 38.101 and TS 38.104
Recommend to agree on option 1, for company prefer option 2 should provide solution on how to solve the potential high MPR issue. Further discuss in the 2nd round.

	2-2
	Issue 2-2-1: Whether to define a single ACLR MBW for each bandwidth combination, a superset of all RBs in all SCS combinations?
Comments are not aligned, most companies choose option 1(single ACLR MBW for each SCS combinations), further discuss in 2nd round.

	
	Issue 2-2-2: How to define ACLR MBW
Based on the discussion in 2-1-1, recommend to remove option 4 for asymmetric GB.
Further discuss on option 1, 2 and 3, or other options

	2-3
	Issue 2-3-1: contiguous allocations
Agreement on Inner/outer RB allocation for contiguous case:
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.

	
	Issue 2-3-2: non-contiguous allocations
Potential Agreement on Inner/outer RB allocation for non-contiguous case，but open to accept optimization in 2nd round:
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)


	
	Issue 2-3-5: equation on RB allocation for outer 1 and outer 2 if outer allocation is further grouped
Potential Agreement on outer1 RB allocation for non-contiguous case，but open to accept optimization in 2nd round:
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

	2-4
	Decide in the next meeting after MPR value is finalized

	2-5
	Recommendation initial QPSK MPR baseline as below:
MPR for Inner RB allocation of bandwidth class C can be further discuss in 2nd round
MPR table format can be further adjusted after finalization on MPR value
· Contiguous allocation MPR
	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
	[0~1.5]dB
	[2~4]dB
	[2.5]dB
	[8]dB

	
	16QAM
	TBD
	TBD
	TBD
	TBD

	
	64QAM
	TBD
	TBD
	TBD
	TBD

	
	256QAM
	TBD
	TBD
	TBD
	TBD

	CP-OFDM
	QPSK
	[1.5~3]dB
	[3~5]dB
	[4]dB
	[8]dB

	
	16QAM
	TBD
	TBD
	TBD
	TBD

	
	64QAM
	TBD
	TBD
	TBD
	TBD

	
	256QAM
	TBD
	TBD
	TBD
	TBD


·  Non-Contiguous allocation MPR
	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
	[4]dB
	[6]dB
	[14]dB

	
	16QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	64QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	256QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	CP-OFDM
	QPSK
	[4]dB
	[7]dB
	[13]dB
	[3]dB
	[7]dB
	[14]dB

	
	16QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	64QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	256QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD






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

	2-1 2-2
	WF on intra-band UL contiguous CA emission requirement
	Huawei 

	2-3 2-4 2-5
	WF on intra-band UL contiguous CA MPR
	Huawei, Skyworks



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 R4-2004753
	To be revised
If not agreed in this meeting, It can be used to capture the agreement in above discussions for reference



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

	R4-2005657
	WF on intra-band UL contiguous CA emission requirement
	Skyworks: as also commented on the reflector. We are OK with option 2 for BW_CA definition but believe that the wording in slide 4 is still ambiguous. We will provide further revision.
For ACLR MBW we believe that a solution derived from solution1 is the simplest and unambiguous as it only depends on channel spacing and the single CC ACLR MBW table both are stable in the spec and do not require any choice on the SCS and GB and is independent from BW_CA:
 
This is direct from reading the single CC ACLR MBW tables and guaranties that all allocations are captured whatever the SCS and with minimum ACLR BW.
For the position it can be defined as offset frequency between Carrier centers and MBW edges:
Foffset,ACLR,low=MBW,ACLR,single,low
Foffset,ACLR,high=MBW,ACLR,single,high
Spacing between wanted and adjacent MBW=BW_CA
Qualcomm: WF is ok. I’m ok with the MBEW definition. The Offset frequency for measuring ACLR needs to be double checked as indicated in the WF. I’d like to keep it simple using the offset referenced form the center of the sub-block. We can study this, but this should not block MPR measurements for non-questionable cases.
Huawei: All UL CA RF requirement is defined on the nominal channel space, in TS 36.101 we can see that:
[bookmark: _Toc368026316]6.6.2.3.3A            Minimum requirements for CA E-UTRA
For intra-band contiguous carrier aggregation the carrier aggregation E-UTRA Adjacent Channel Leakage power Ratio (CA E-UTRAACLR) is the ratio of the filtered mean power centredon the aggregated channel bandwidth to the filtered mean power centred on an adjacent aggregated channel bandwidth at nominal channel spacing. The assigned aggregated channel bandwidth power and adjacent aggregated channel bandwidth power are measured with rectangular filters with measurement bandwidths specified in Table 6.6.2.3.3A-1. If the measured adjacent channel power is greater than –50dBm then the E-UTRAACLR shall be higher than the value specified in Table 6.6.2.3.3A-1 and Table 6.6.2.3.3A-1a.
 Could you accept:
MBWACLR=SUMk(nominalchannel_spacingk)+MBWACLR,low2+MBWACLR,high2


	R4-2005658
	WF on intra-band UL contiguous CA MPR
	Nokia (too late, the final WF was already uploaded): Shouldn’t CA use the single-channel PA calibration result? Since CA and single-channel transmission use the same PA. 
Qualcomm: the calibration point in my view is single CC. The WF indicates that from my view.
Huawei: the final version captured our revision, we are OK with this version.

	R4-2005659
	CR on intra-band UL contiguous CA
	Nokia on R4-2004753
There are no UL CA configurations added to clasuse 5.5A
Note 3 in Table 6.2A.1.3-2 has word should, this is ambiguous.
MPR TBD
No UetoUE co-ex requirement
No TxIMD 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 
	CR/TP/LS/WF number
	Title
	T-doc  Status update recommendation

	R4-2005657
	WF on intra-band UL contiguous CA emission requirement
	Approved

	R4-2005658
	WF on intra-band UL contiguous CA MPR
	Approved

	R4-2005659
	CR on intra-band UL contiguous CA
	Withdrawn



Topic #3: intra-band DL CA for FR1
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Topic3 includes contributions for agenda 6.13.1.2
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004462
	Qualcomm
	Observation 1: Not aligning blocking specifications causes confusion to RAN5 and UE implementation and reading specifications is prone to misinterpretation.

Observation 2: Test Equipment costs increase when blocker BW exceeds the maximum component carrier BW of 100MHz and pose production setup issues for jammers for NR-CA > 3.3GHz.

Observation 3: ACS2 test case for BW class C can have up to 10dB PSD imbalance causing SNR degradation in the weaker PSD carrier because of common RXAGC in intra-band CA.

Proposal 1: 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 R4-2004428
	Qualcomm
	Align CA ACS/IBB/IMD specification across BW class to account for a lower jammer bandiwidth.
Modify CA BW class C ACS specification for a 20MHz jammer bandwidth
Modify CA BW class C IBB specification for a 20MHz jammer bandwidth
Modify CA BW class C Wide Band Intermodulation specification for a 20MHz jammer bandwidth

	CR R4-2004757
	Huawei, HiSilicon
	This CR have following changes:
1. Align RF requirement of wide band intermodulation for CA between Rel-15 and Rel-16 spec.
2. Adding n48 for Intra-band CA NBB requirement.



Open issues summary
Sub-topic 3-1: 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 3-1-1: 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 3-1-2: Is there any limitation on TE side to generate jammer bandwidth= aggregated channel bandwidth
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA
Issue 3-1-3: If jammer bandwidth aligned across bandwidth classes, how to define the jammer bandwidth 
· Proposals
· Option 1: 20MHz for bandwidth class C
· Option 2: 50MHz for bandwidth class C
· Option 3: Lowest CC bandwidth for bandwidth class C
· Recommended WF
· TBA

Issue 3-1-4: PSD is not equal between CCs for ACS2 test only for bandwidth class C.
· Proposals
· Option 1: 
· able 7.5A.1-3: Test parameters for intra-band contiguous CA with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz, case 2
	Rx Parameter
	Units 
	NR CA bandwidth class

	
	
	B
	C
	D
	

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	-49.5 + 10log(NRB,c/NRB_agg)
	-46.5 + 10log(NRB,c/NRB_agg)
	-48.7 + 10log(NRB,c/NRB_agg)
	

	PInterferer
	dBm
	-25
	-25 
	-25
	

	BWInterferer
	MHz
	20
	20
	50
	

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



· Option 2: 
· Table 7.5A.1-3: Test parameters for intra-band contiguous CA with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz, case 2
	Rx Parameter
	Units 
	NR CA bandwidth class

	
	
	C
	
	

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	
-56.5+10log(NRB,c/NRB_agg)
	
	

	PInterferer
	dBm
	-25 
	
	

	BWInterferer
	MHz
	BWchannel CA
	
	

	FInterferer (offset)
	MHz
	BWchannel CA
/
-BWchannel CA
	
	




Sub-topic 3-2: CR R4-2004757

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

	3-1
	Issue 3-1-1
Were regulatory requirements for blocker tests ever discussed in LTE? What would be that regulatory requirement? This should not be part of this discussion.
Softbank: Could you give the time for this ? We would like to check the regulation.
Huawei: to SoftBank: Sure, we wait for confirmation from operators.

	
	Issue 3-1-2
[Qualcomm] Costs increase if 2 signal generators are used or if a higher frequency signal generator is used as discussed in our paper.

	
	Issue 3-1-3
[Qualcomm] Qualcomm’s paper only discusses 20MHz jammer, although the minimum jammer BW in the BCS would be acceptable.
Apple: We agree that the specification for the Rx requirements should be aligned and currently, in the spec we have an exception for the BW Class C, in which the interferer BW is equal the aggregated BW. In the past RAN4 decided to define the interferer BW equal to the lowest CC BW in the BW Class, at that moment BW class C had 50 MHz the lowest CC BW. Thus, in our view the interferer BW should be defined as 50 MHz for BW Class C.

	
	Issue 3-1-4
[Qualcomm] By equalizing the PSD for the already flawed approach of aggregating the jammer, you are making the specification tighter for the UE for lower BW component carrier. This was mentioned in thread #2. This is also discussed in the paper.
Huawei: PSD should be aligned, but we prefer to keep the jammer bandwidth.

	3-2: CR R4-2004757
	[Qualcomm] No CR is required here. Requirements for n48 CA and non-CA are referenced in the RX general sections of  7.1 and 7.1A. Also, the intermodulaiton wanted level should be REFSENS+19, not 22 since the delta scales as 10log(AggBW/10MHz) as it was done for LTE-CA.
Huawei: To QC, we should align with R-15 spec?


 
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

	YYY
	Company A

	
	Company B

	
	



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

	3-1
	Issue 3-1-1: Is there any regulation requirement violation if CA ACS/IBB/IMD jammer bandwidth is changed?
Open issues as below:
· Whether 3GPP need to consider existing regulation requirement
· any regulation requirement violation if CA ACS/IBB/IMD jammer bandwidth is changed?

	
	Issue 3-1-2: Is there any limitation on TE side to generate jammer bandwidth= aggregated channel bandwidth
At least it will lead to high cost.

	
	Issue 3-1-3: If jammer bandwidth aligned across bandwidth classes, how to define the jammer bandwidth 
Agreements: PSD should be aliged
Jammer bandwidth is not aligned, further discuss in 2nd round

	3-2
	Sub-topic 3-2: CR R4-2004757
Do we need align wideband intermodulation requirement with R-15 spec? further discuss in the 2nd round discussion.



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

	#1
	
	





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

	CR R4-2004757
	Return to

	CR R4-2004428
	Return to

	
	

	
	

	
	



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

	CR R4-2004757
	CR for 38.101-1 DL RF requirement correction
	Qualcomm: There is no issue in the specification as per the 1st round comments. Band n48 refers to requriements as indicated in 7.1 and 7.1A. The Wanted level is same as rel 15.
Huawei: Further discuss in the next meeting. Currently the rel-15 spec and Rel-16 spec is not aligned.

	CR R4-2004428
	FR1 Intra-band DLCA ACS IBB and Wideband Intermodulation
	SoftBank: We need time to check the regulation. Could you postpone the discussion to May meeting ?
Qualcomm: I am ok with deferring to May. We should have all information then.

	
	
	



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

	CR R4-2004757
	CR for 38.101-1 DL RF requirement correction
	Postpone

	CR R4-2004428
	FR1 Intra-band DLCA ACS IBB and Wideband Intermodulation
	Postpone

	
	
	



Topic #4: intra-band non-contiguous UL CA for FR1 power class 3
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004467
	Qualcomm
	Observation 1: LO leakage exception is a valid exception when the emission does not fall on a frequency belonging to another operator or licensee. 

Proposal 1: SEM/ACLR requirements should be specified to allow only a valid LO leakage exception, where the leakage does not fall on a frequency belonging to another licensee regardless of whether UE declares 2PA architecture. 

Observation 2: Additional spurious for coexistence between NR bands > 3.3GHz and Radio Altimeter can be updated later whenever the regulatory spurious requirements are finalized.
Proposal 2: No UE coexistence requirements should apply for CA_n77(2A) and n79 and CA_n79(2A) and n77 due to network synchronization. 
Proposal 3: Specify a minimum allocation size for non-contiguous CCs to reduce available MPR depending on the NR band < 2.7GHz for coexistence between NR band > 3.3GHz.

	CR R4-2004766
	Huawei, HiSilicon
	Provides big CR for intra-band UL non-contiguous CA RF requirements



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 RF architecture
Issue 4-1-1: whether different RF requirement is defined for different RF architecture: e.g. ACLR, MPR
· Proposals
· Option 1: Yes, due to the different non-linearity effect of 1 PA and 2PA, LO/image caused by LO position
· Option 2: No, minimum requirement is defined regardless of RF architecture
· Recommended WF
· Define MPR simulation/measurement assumption for different RF architecture

Issue 4-1-2: relation between RF architecture and MIMO layer UE can support for intra-band NC UL CA
· Proposals
· Option 1: 
· 2LO and 1PA: 2x2 MIMO is possible with 2 TX chains
· 2LO and 2PA: 2x2 MIMO requires 4 TX chains.
· 1LO and 1PA: 2x2 MIMO is possible with 2 TX chains
· Option 2:FFS
· Recommended WF
· Capture the agreements on the relation between RF architecture and MIMO layer UE can support

Sub-topic 4-2 exceptional RF requirements for intra-band UL NC CA
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-2-1: In-gap ACLR for 1PA/1LO architecture
· Proposals
· Option 1: In-gap ACLR relaxation is only defined for  power of the CC with image falling in gap is higher than the other CC for 1PA/1LO architecture
· Option 2: The in-gap ACLR specification can be relaxed or removed provided the OOB emission in the gap does not violate the regulatory requirement
· Option 3: FFS
· Recommended WF
· TBA

Issue 4-2-2: LO leakage exception for 1PA/1LO architecture
· Proposals
· [bookmark: OLE_LINK15]Option 1: SEM/ACLR requirements should be specified to allow only a valid LO leakage exception, where the leakage does not fall on a frequency belonging to another licensee regardless of whether UE declares 2PA architecture.
· Option 2: FFS
· Recommended WF
· TBA

Issue 4-2-3: image exception for 1PA/1LO architecture
· Proposals
· Option 1: No need on image exception for SEM/ACLR requirements
· Option 2: image exception requirement is needed when image fall on a frequency belonging to another licensee
· Recommended WF
· TBA

Sub-topic 4-3 co-existence requirement 
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 4-3-1: UE coexistence requirement for CA_n77(2A) and n79 , CA_n79(2A) and n77
· Proposals
· Option 1: No need to define UE coexistence requirement for CA_n77(2A) and n79 and CA_n79(2A) and n77 due to sync network
· Recommended WF
· TBA
Issue 4-3-2: UE coexistence requirement for CA_n78(2A) and n79,  CA_n79(2A) and n78
· [bookmark: OLE_LINK17]Proposals
· Option 1: UE coexistence requirement for CA_n78(2A) and n79,  CA_n79(2A) and n78 should be defined with no sync assumption.
· [bookmark: OLE_LINK18]Recommended WF
· TBA 
Issue 4-3-3: UE coexistence requirements must be defined for CA_n77(2A), CA_n78(2A), CA_n79(2A) for victim bands below 2.7GHz
· Proposals
· Option 1: should be defined with a minimum spurious requiment
· Option 2: should be defined, Specify a minimum RB allocation size for each of the non-contiguous CCs to validate the available MPR
· Option 3: FFS
· Recommended WF
· TBA 

Sub-topic 4-4 Radio altimeter
[bookmark: OLE_LINK22]Issue 4-4-1: whether there is general spurious requirement for Radio altimeter 
· Proposals
· Option 1: No, define it as additional spurious coexistence requirement after regulatory requirement finalized.
· Recommended WF
·  Option 1
Sub-topic 4-5 CR R4-2004766
Issue 4-5-1: OBW requirement
· Proposals
· Option 1: OBW requirement is met when the ratio of the transmitted power in all CCs of the ULCA configuration to the total integrated power of the transmitted spectrum is greater than 99%.
· Option 2: 
For intra-band non-contiguous carrier aggregation sub-block occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the sub-block. In case the sub-block consist of one component carrier the occupied bandwidth of the sub-block shall be less than the channel bandwidth specified in Table 6.5.1-1. No requirement applies to a sub-block if:
a)	the frequency span between the lowest edge of the aggregated channel bandwidth of the sub-block  and the highest edge of the aggregated channel bandwidth of a lower subblock is smaller than FOOB_L+FOOB
b)	the frequency span between the highest edge of the aggregated channel bandwidth of the sub-block  and the lowest edge of the aggregated channel bandwidth of a higher subblock is smaller than FOOB+FOOB_H
Where FOOB, FOOB_L and FOOB_H are defined as aggregated channel bandwidth of the sub-block+5MHz, in case of CA, or channel bandwidth+5MHz in case of single carrier respectively.

· Recommended WF
· TBA 
Issue 4-5-2: ACLR
· Proposals
· Option 1:
For intra-band non-contiguous carrier aggregation, NR Adjacent Channel Leakage power Ratio is the ratio of the sum of the filtered mean powers centred on the assigned sub-block frequencies to the filtered mean power centred on an adjacent channel frequency at channel spacing. In case the sub-block gap bandwidth Wgap is smaller than either of the sub-block bandwidths then no ACLR requirement is set for the gap. The assigned NR sub-block power and adjacent NR channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.5A.2.4.1.2-1. If the measured adjacent channel power is greater than –50dBm then the ACLR shall be higher than the value specified in Table 6.5A.2.4.1.2-1.
· Recommended WF
· Capture the agreements in the CR
Issue 4-5-3: SEM
· Proposals
· Option 1:
For intra-band non-contiguous carrier aggregation the spectrum emission mask requirement is defined as a composite spectrum emissions mask. Composite spectrum emission mask applies to frequencies up to  ΔfOOB starting from the edges of the sub-blocks. Composite spectrum emission mask is defined as follows
a)	Composite spectrum emission mask is a combination of individual sub-block spectrum emissions masks 
b)	In case the sub-block consist of one component carrier the sub-lock general spectrum emission mask is defined in subclause 6.5.2.1
c)	If for some frequency sub-block spectrum emission masks overlap then spectrum emission mask allowing higher power spectral density applies for that frequency
d)	If for some frequency a sub-block spectrum emission mask overlaps with the sub-block bandwidth of another sub-block, then the emission mask does not apply for that frequency.
· Recommended WF
· Capture the agreements in the CR
Issue 4-5-4: SE
· Proposals
· Option 1:
For intra-band non-contiguous carrier aggregation transmission the spurious emission requirement is defined as a composite spurious emission requirement. Composite spurious emission requirement applies to frequency ranges that are more than FOOB away from the edges of the sub-blocks. Composite spurious emission requirement is defined as follows 
a)	Composite spurious emission requirement is a combination of individual sub-block spurious emission requirements
b)	In case the sub-block consist of one component carrier the sub-lock spurious emission requirement and FOOB are defined in subclause 6.5.3.1
c)	If for some frequency an individual sub-block spurious emission requirement overlaps with the general spectrum emission mask or the sub-block bandwidth of another sub-block then it does not apply
· Recommended WF
· Capture the agreements in the CR
Issue 4-5-5: transmit modulation quality: DC location
· Proposals
· Option 1:
In case the parameter 3300 or 3301 is reported from UE via txDirectCurrentLocation IE (as defined in TS 38.331 [13]), carrier leakage measurement requirement in subclause 6.4A.2.3.2 shall be waived, and the RF correction with regard to the carrier leakage and IQ image shall be omitted during the calculation of transmit modulation quality.
· Recommended WF
· Capture the agreements in the CR


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

	4-1
	Issue 4-1-1
Skyworks: given current non contiguous UL combination proposed (41(2A), 78(2A) and 77(2A)) option 1 is needed to address 1PA and 2PA cases. Note that all are TDD cases so it is not clear why LO leakage issue described in 
ZTE: Are all the RF requirements defined for different RF architecture? Or only MPR requirement should be defined for different RF architecture?
Qualcomm: The architecture chosen will usually depend on the deployment which is a function of frequency spacing of the 2CCs. So MPR should only be specified according to BW class and the Wgap of the BW class, but not as a function of the UE capability parameter of 2PA. The only extra requirement in question would be the in-gap ACLR and SEM and the exceptions or relaxation can apply whether you have 1PA or 2PA as long as the regulatory requirement is met.
Skyworks 2: rather than gap or spacing we believe that the difference is nore related with the total transmit BW. ie 20MHz+20MHz with a 100MHz gap is not the same than 100MHz+100MHz with a 100MHz gap. Our view is that two classes are sufficient and the threshold should be between close to 300MHz. The underlying architecture for each class needs to be clear.

	
	Issue 4-1-2
Skyworks: with current non-contiguous combinations we see instantaneous TX BW that are ranging from less than 200MHz to 580MHz. for up to 200MHz single LO single PA should be feasible (since this is agreed for contiguous). The architecture should try to addressdifferent BW: 1PA-1LO for less than up to 200MHz, 2PA-2LO for >200MHz. 1PA 2LO may not be useful. For 2PA case UL MIMO restriction should be clear from signalling point of view (ie if UL MIMO support is signalled for nXXA it cannot be supported for nXX(2A) if dual-PA is signalled). This may need RAN2 support.
Qualcomm: 2LO/1PA should not be in consideration due to the inherent back-off as described in our contribution. 1LO/1PA is okay for a maximum of 100MHz for BW class B including the gap. UL MIMO should not be mandatory. 2PA/2LO should be considered for any wider BW > 100MHz for BW class B or C including the gap.
Huawei: for 2LO and 1PA: 2x2 MIMO is possible with 4 TX chains, because there is 4Tx chains in RFIC required for this solution. For 1LO and 1PA, it depends on whether LO and image exception can be accepted.
Skyworks 2: we do not understand limitation to 100MHz for 1LO/1PA since 200MHz is supported already for contiguous.

	4-2
	Issue 4-2-1
Skyworks: In gap ACLR needs to be addressed if the gap is wider or equal to one of the CC.
Qualcomm: No in-gap ACLR requirement. SEM requirement should be enough. This can avoid the image issue altogether. 
Huawei: Would like to clarify that why in-gap ACLR is not needed, why image issue can be handled?

	
	Issue 4-2-2
Skyworks: since all the cases are for TDD cases where all operators are synchronazed is there really an issue for LO leakage in gap, especially for wideband carriers? So need for Option 1 must be clarified
Qualcomm: Can we guarantee synchronization among different operators? Also what about FDD bands < 2.7GHz?
Huawei: even for sync case, LO will fall into the UL which impact gNB demodulation. To KDDI, Yes, exception is only valid for 1PA/1LO case, this is my first question that whether we need to have different RF requirement for different architecture?
KDDI: Relaxation is needed only for 1PA/1LO architecture. Do not understand the sentence "regardless of whether UE declares 2PA architecture" in option 1.

	
	Issue 4-2-3
Skyworks: With image at 28dBc, some ACLR cases may be failled	
Qualcomm: No in-gap ACLR requirement. SEM requirement should be enough. This can avoid the image issue altogether.
Huawei: we have some clarification questions:
· with image fall into the gap, SEM still can be met? 
· Why In-gap ACLR requirement can be removed?
· What does it mean with remove in-gap ACLR to avoid image issue?

	4-3
	Issue 4-3-1
Skyworks: to our understanding n77 is not synchronous to n79 so coexistence is needed at least for some cases where low order IMDs may fall in n79
Qualcomm: CA_n77-n79 assumed synchronization to our knowledge. If we had async network, then why don’t we have coexistence requirements for n77-n79 and n79-n77?
Huawei: it seems n77 and n79 is un-sync in Japan, we see the proposal only for n78 and n79 is unsync

	
	Issue 4-3-2
Skyworks: Since CA_n78(2A) can be implemented using n77 path, and non-synchronous operation is foreseen, coex study is needed although it involves higher IMDs
Qualcomm: If UE supports only n78 and n79, then some requirement should be defined here and IMD’s come into play. If UE supports both n77 and n78, then no requirements should be defined due to co-banding of n77 and n78.
Huawei: un-sync for n78 and n79. When support CA_n78-n79, UE should have n78 with dedicated filter. But why: if UE support both n77 and n78, no coexistence requirement is needed?

	
	Issue 4-3-3
Skyworks: at least n77(2A) interference to n41 should be evaluated but only for largest instantaneous BW (580MHz or 600MHz)
Qualcomm: IM5 reach for n41 and n7.

	4-4
	Issue 4-4-1
Skyworks: although there is no direct requirements, both n77 and n79 have a 100MHz guard band to the radio-altimeter band with current spectrum allocation in Japan and even more for n78. This 100MHz GB provides protection for single CC at 100MHz but not from IMD of two non-contiguous CCs. For n78 we understand the distance will help (higher order IMD issue) but implementation using n77 path should be investigated.
Qualcomm: We can define the MPR and minimum allocation size to meet the general requirement first.
Huawei: agree on define general requirement first.

	4-5
	Issue 4-5-1
Skyworks: option 1 seems straight forward and is almost guaranteed if ACLR is met.
ZTE: Option 2. LTE approach shall be used, i.e. the OBW for NC CA shall be defined based on each sub-block,  i.e. sub-block occupied bandwidth.
Qualcomm: Prefer option 1 as it aligns with FR2 NC NC TR
Huawei: Option2.

	
	Issue 4-5-2
Skyworks: is ACLR excluded if gap is smaller than both CCs or only one CC? Note that R4-2004766 CR does not properly define ACLR for non-contiguous (seems copied from contiguous case)
ZTE: ACLR for non-contiguous CA is wrong(seems copied from contiguous case). In our understanding, for the type like CA_nX1(2A), only 1 carrier in each sub-block, then using BWchannel_CA is not approprite. We can only using BWchannel_CA for  the type like CA_nX1(C-C). And also we have to consider the mix type like CA_nX1(A-C). Therefore, using BWChannel,block is more generic.
Qualcomm: Prefer the ACLR definition used in the last WF.
Huawei: In Rel-16, the maximum CC number is 2, I will remove the sub-block wording in the CR. To Qualcomm, yes, will reference to the WF except PA architecture part.

	
	Issue 4-5-3

	
	Issue 4-5-4

	
	Issue 4-5-5
Skyworks: this requires more attention depending on the architecture. Especially if 2PA signalling is used
Qualcomm: Do not quite understand why this is discussed here. Need more clarification offline.
Huawei: Yes, it 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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	Sub-topic#3
	Status summary 

	4-1
	Sub-topic 4-1 RF architecture
Open issues:
· Whether some architectures can be removed from Rel-16 consideration based on current spectrum allocation information?
· If more than 1 architecture need to considered in Rel-16, do we need specify 2 sets of RF requirements? It depends on discussion on 1st question.
Further discuss in 2nd round.

	4-2
	Sub-topic 4-2 exceptional RF requirements for intra-band UL NC CA
Open issues:
· Whether LO leakage or image fall into the other operators spectrum is allowed?
· Un-sync case: not allowed? 
· Sync case: not allowed for UL impairment on gNB?

	
	· Whether image caused in-gap ACLR degradation can be ignored?
· It can be covered by SEM requirement
· It can be solved by RB scheduling

	4-3
	Sub-topic 4-3 co-existence requirement 
Open issues:
· Whether n77 and n79 is sync?
· For n78 and n79, whether it depends on UE co-banding?
· UE coexistence requirements must be defined for CA_n77(2A), CA_n78(2A), CA_n79(2A) for victim bands below 2.7GHz. How to solve the requirement by limited filter suppression?

	4-4
	Sub-topic 4-4 Radio altimeter
Open issues:
· define it as additional spurious coexistence requirement after regulatory requirement finalized?

	4-5
	Sub-topic 4-5 CR R4-2004766
Open issues:
· OBW option 1 and option 2
· ACLR requirement when gap BW is less than both CCs
· DC location indication depends on PA architecture

	Others
	Simulation/evaluation assumption for intra-band NC UL CA



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

	#1
	[bookmark: OLE_LINK1]WF on intra-band UL non-contiguous CA general requirements
	Qualcomm, KDDI

	#2
	WF on intra-band UL non-contiguous CA MPR assumption
	Skyworks



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

	CR R4-2004766
	To be revised

	
	



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

	R4-2005660
	WF on intra-band UL non-contiguous CA general requirements
	Intel: It is unclear under what condition intra-band UL NC CA requirements would apply. We suggest to discuss applicability aspect along with the requirements.
Qualcomm. Section 5.3A.2 defines what is contiguous CA vs non-contiguous CA. Maybe I am oversimplifying. But we can specify that when lower edge of higher subblock is greater than higher edge of lower subblock, then we have non-contguous operation. 
Huawei: I just have one concern on the exception for 1PA/1LO: “For 1PA/1LO architecture, exception should be allowed while the leakage and image falling on a frequency belonging to another licensee assuming synchronization across licensees, provided it meets the regulatory specification”How could  we allow exception with condition that the regulatory is fulfilled? Do you mean that exception is not allowed?
Skyworks: I believe we are not yet specifying an exception, we are just saying that 1PA/1LO architecture will require such exception or need very high MPR or very good carrier leakage or a bit of everything…. I think the way forward is clear enough that it is an issue that needs to be solved and that regulation should be taken into account.

	R4-2005661
	WF on intra-band UL non-contiguous CA MPR assumption
	Nokia (too late, the final WF was already uploaded): Shouldn’t CA use the single-channel PA calibration result? Since CA and single-channel transmission use the same PA.
Qualcomm: Single CC cal point is defined 100RB0 20MHz DFTs.
Qualcomm: WF ok from offline discussion.
Huawei: we are OK with this WF.

	CR R4-2004766
	Intra-band non-contiguous UL CA
	Nokia
There are no UL CA configurations added to clause 5.5A
Note 3 in Table 6.2A.1.3-2 has word should, this is ambiguous.
MPR missing
No UetoUE co-ex requirement
No TxIMD 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  

	R4-2005660
	WF on intra-band UL non-contiguous CA general requirements
	Approved

	R4-2005661
	WF on intra-band UL non-contiguous CA MPR assumption
	Approved

	CR R4-2005662
	Intra-band non-contiguous UL CA
	withdrawn



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

	R4-2003733
	Huawei, HiSilicon
	Observation 1: There would be uplink performance loss if there is up to 3us uplink transmission timing difference between LTE and NR for ULSUP-TDM.
Proposal #1: Specify the new timing mask requirements for ULSUP-TDM with uplink timing difference in a new sub-clause different from the existing timing mask.
Proposal #2: Define a new UE capability to indicate whether UE can support ULSUP-TDM with uplink timing difference

	CR R4-2003734
	Huawei, HiSilicon
	Specify the timing mask requirements for ULSUP-TDM with uplink timing difference up to 3us.


	R4-2003875
	Ericsson
	Observation 1: the time-mask requirements in the conformance specifications do not properly verify the transient behaviour.
No proposals are given in a clear way. But try to summarize.
1) TAE between CGs plus double time of SA UE UL timing alignment error causes the overlapping slots or gaps between slots for ULSUP-TDM
2) Applicability of time mask should be specified in RAN4 specifications and the UE behaviour should possibly be specified in RAN1 specification.
3) Test current method in RAN5 for ON/OFF time mask requirement cannot be used for verify the time mask. Additional requirements should be considered, e.g. symbol-level EVM in the symbol near the EUTRA/LTE transition.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 5-1
Issue 5-1: Should the uplink timing difference between LTE and NR up to BS TAE+Tae be considered for ULSUP-TDM
· Proposals
· View 1 (Ericsson): Yes. If BS (and TAs) for two CGs are independent and UE follows DL timing each CGs, the non-trivial uplink timing difference, e..g, up to 5.21us for collocated deployment, could be observed.
· View 2 (Huawei): No. There would be uplink performance loss if there is up to 3us uplink transmission timing difference between LTE and NR for ULSUP-TDM.

· Recommended WF
· TBA

Sub-topic 5-2
Issue 5-2: How to capture the impact of uplink timing difference on the core specifications for ULSUP-TDM
· Proposals
· Option 1 (Ericsson): Applicability of time mask should be specified in RAN4 specifications and the UE behaviour should possibly be specified in RAN1 specification.
· Option 2 (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. And define a new UE capability to indicate whether UE can support ULSUP-TDM with uplink timing difference.
· Recommended WF
· TBA

Sub-topic 5-3
Issue 5-3: Whether and how to test the time mask
· Proposals 
· Proposal 1(Ericsson): Test current method in RAN5 for ON/OFF time mask requirement cannot be used for verify the time mask. Additional requirements should be considered, e.g. symbol-level EVM in the symbol near the EUTRA/LTE transition.
· Recommended WF
· TBA

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

	Ericsson
	Issue 5-1: an MRTD of 3 us can lead to a >5 us misalignment in the UL, it is unclear under which conditions the present time masks apply. Now, if the time masks cannot be verified properly it does not matter if the conditions are stated. 
[Huawei]: We can have further evaluation. We are not in favor of the scenario where there is timing difference between LTE and NR which causes >5us uplink timing difference. We can have evaluation to ensure the performance for ULSUP. 
Issue 5-2: we propose that this is postponed for
1. there is an ongoing discussion in RAN2 on the applicability of the capability ul-SharingEUTRA-NR (related to ULSUP-TDM) for variable duplex bands 
[Huawei]: The RAN2 on-going discussion is not relevant to the discussion here in our view. RAN2 is discussing whether ul-SharingEUTRA-NR applies to FDD band or not, while in this discussion we discuss whether there will be separate UE behavior to support ULSUP with or without significant uplink timing difference between LTE and NR.
2. verification of this core requirement is uncertain
Issue 5-3: the transient periods on either side of the EUTRA-NR switch points cannot be verified with the current method for time-mask in conformance specifications (38.521-1) but could be verified with symbol-level EVM measurement for symbols on either side of the switch point.
[Huawei]: we think the test method would be out of scope of RAN4.

	Huawei
	Issue 5-1
Although we understand the downlink timing difference between two CGs may cause the difference between LTE and NR UL timing, we still have a concern on the performance loss caused by such timing difference. The detailed information is provided in R4-2003733. In short, such uplink timing difference for a UE in ULSUP mode will cause the uplink timing difference between different UEs (one transmits LTE while the other transmits NR) within a slot on the uplink carrier shared by LTE and NR, which would lead to performance loss due to mutual interference between two signals that is not well aligned especially when the higher MCS is used.
Repeating the comments in previous meetings, there would be some BS implementations for ULSUP:
1. BS can guarantee the good downlink timing alignment between LTE and NR and thus good uplink timing alignment between LTE and NR for ULSUP (negligible timing error)
2. There is downlink timing difference between LTE and NR for ULSUP, but BS is able to know the uplink timing advance for both LTE and NR for a UE and thus can adjust TAs for LTE and NR properly to compensate the downlink timing difference.
3. There is downlink timing difference between LTE and NR for ULSUP, and BS is not able to adjust the uplink timing jointly between LTE and NR for a ULSUP capable UE.
In our view, we would like to implement BS in the first two ways.
Issue 5-2
We prefer to have a separate sub-clause. In our view the UE behavior to support Rel-15 ULSUP time mask is different from the proposed new time mask. 
In addition to separate requirements, we would like to consider separate UE capabilities to indicate which ULSUP timing mask requirement is complied with.
For impact on RAN1 specification, the following two sentence seems general to us
If the received downlink timing changes and is not compensated or is only partly compensated by the uplink timing adjustment without timing advance command as described in [10, TS 38.133], the UE changes [image: ] accordingly. 
If two adjacent slots overlap due to a TA command, the latter slot is reduced in duration relative to the former slot.
We are not in favour to change RAN1. We can have the RAN4 core specification.

Issue 5-3
The single slot based EVM test method is also discussed for transient period. Besides, we think that part is not in the scope of FR1 RF enhancement WI. We would like not to discuss this issue under the current RAN4-led FR1 RF enhancement WI.

	Nokia
	Issue 5-1: Should the uplink timing difference between LTE and NR up to BS TAE+Tae be considered for ULSUP-TDM
We support the view 1 (Ericsson) to define UL timing difference up to 5.21us for collocated deployment to ensure sufficiently good UE performance and behavior in realistic deployment case and that UE can cope with these cases as well. This UE requirements should also be verified with careful testing design by e.g. introducing also symbol-level EVM or something similar in the close proximity of transitions. Measuring EVM close to the transition would ensure that UE is actually having sufficiently good quality for its transmission after powering up its transmission but also right before power down its transmission. In our view in practice this would better ensure that UE Tx performance is sufficiently good in practice. However, if preferred to have simple time mask requirement and test case for up to 3us uplink transmission timing difference between LTE and NR as additional requirement and test case, this is ok for us and then there should no longer worries for performance loss caused by longer timing difference expressed by Huawei. 
[Huawei]: even if 3us is adopted, there is still performance loss for a RAT when FFT window is based on the other RAT in multi-path channel. Ensuring UE behavior would not be helpful to reduce the uplink demodulation performance, because FFT window starting point does not match one RAT, which the BS receiver does not set reception timing based on.
Issue 5-2: How to capture the impact of uplink timing difference on the core specifications for ULSUP-TDM
In our view the UE requirements and test cases should be defined as discussed in our comments in Issue 5-1 above. Additionally, RAN4 could ask RAN1’s opinion if additionally, UE behavior needs to be described in the RAN1 specification or if RAN1 has other feedback on RAN4’s requirement and test cases plans.
In our view, UE requirement and behavior aspects should not be handled by defining additional UE capabilities proposed.
[Huawei]: in our view, RAN1 defines the general solution for handling the case where TA or downlink timing jumping caused the overlapping. In our view, handling 5us uplink timing difference needs the different UE implementation. UE may be able to support up to 5us uplink timing difference. So UE should indicate the capability to network.
Issue 5-3: Whether and how to test the time mask
UE requirements should be testable so that it can be verified that the UE actually meets the requirements. We support the proposal of also introducing some kind of EVM requirements close to the transitions. More details in our view under the Issue 5-1.


	VDF
	Issue 5-1: support view 2 (no), but we are open to defining the assumptions around the requirement
Issue 5-3: Fine with improving the test case if this also works for the more general transient discussion


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

	R4-2003734
	Qualcomm: Note the summary has wrong TDOC number. The “type 1” and “type 2” should be replaced with the actuall capability name. 
Since we have WI to work on SUL transients and switching periods, would it be possible to address the NOTE 4 in Table 5.5B.4.2-1. It has no configurations attached and there is no switching mask defined for it. 

	
	Huawei: to Qualcomm first comment, we can add ul-SwitchingTimeEUTRA-NR as reference, i.e.,
For UEs reporting E-UTRA and NR switching time capability of type 1, as indicated by ul-SwitchingTimeEUTRA-NR [8 TS38.331], with switching time < 0.5 us…
To Qualcomm second comment, 140us switching period in NOTE 4 is the requirement defined in Rel-15, which is based on the conclusion in Rel-15. Rel-15 is closed. 
In our view, the proposal in the comment seems not in the scope of FR1 RF enhancement WID. 
The proposal for switching between NR UL and NR SUL is not relevant with the current ULSUP topic.

	
	Ericsson: why are two different sub-clauses needed? Otherwise a good start.

	
	Nokia: the proposed draft CR does not address all the UE requirement aspects discussed under open issues. Before trying to agree any draft CR it would be important to first find common view on the open issues.



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
	Four companies made comments. Two companies supported the view 1. Two companies supported the view 2. 
Tentative agreements:
There is no tentative agreement.
Candidate options:
N/A
Recommendations for 2nd round:
Further discussion on the following questions in the 2nd round:
· Q1: In order to address the original question for sub-Topic 5-1, i.e., should the uplink timing difference between LTE and NR up to BS TAE+Tae be considered for ULSUP-TDM, more evaluation including simulation seems be needed. Then if needed, what is the assumption for simulation or evaluation?
· Q2: Is the condition under which the present time masks apply clear, or should the clarification on the condition be needed?
Q3: If the agreed answer to Q1is yes, how should the condition be clarified?

	Sub-topic #5-2
	Three companies made comments. One company suggested to postpone the discussion. One company ask to check RAN1 and disagree with defining the additional UE capabilities. 
Tentative agreements:
There is no tentative agreement.
Candidate options:
N/A
Recommendations for 2nd round:
Have further questions and answers on the following questions in the 2nd round:
· Q1: Should the discussion be postponed due to RAN2 on-going discussion on the applicability of the capability ul-SharingEUTRA-NR (related to ULSUP-TDM) for variable duplex bands?
· Q2: Is there any UE behavior which needs RAN1 feedback? 
Further response to the comments in the first round, which will be captured in the summary for the 2nd round.

	Sub-topic #5-3
	Four companies made comments. Three companies support to improve the test.
Tentative agreements:
There is no tentative agreement.
Candidate options:
N/A
Recommendations for 2nd round:
Further discussion is needed.



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

	#1
	Way forward on timing mask requirement for ULSUP-TDM
	Huawei



	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  

	R4-2003734
	Return to
Proponent response to the comments in the first round are needed.



Discussion on 2nd round (if applicable)
Huawei: we would like to provide the response to comments in the first round further. Please find the response above inline.

	T-doc number
	Title
	Comments

	R4-2005663
	Way forward on timing mask requirement for ULSUP-TDM
	Qualcomm: On the WF, can I ask a question what is the proposed WF really? The two pages titles “Way Forward” seem to have questions and only the second mid-sized bullet point that starts with “It is proposed to provide the sim…” seems to mean we agree to do a sim study. Is this right reading of the WF? If so, can we remove questions and put them under the “Background” slides since what is really agreed is unclear.

	R4-2003734
	Draft CR to 38.101-3 on time masks for ULSUP in R16
	Qualcomm: CR as such not agreeable, pls see our comment in the first round. 

	
	
	



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  

	R4-2005663
	Approved

	R4-2003734
	postpone
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