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Introduction
This part includes contributions in agenda 8.11.1 and 8.11.2.
Classify the contents into three topics:
1. Topic #1: Work Plan as in 8.11.1
2. Topic #2: "Type-2 NR-CA" for 2 layer MIMO case (intra-band non-collocated non-contiguous) as in 8.11.2
3. Topic #3: " Type 3a/3b and 4a/4b UE " for 4 layer MIMO case (non-collocated non-contiguous intra-band NR-CA and inter-band EN-DC) as in 8.11.2

Candidate target of email discussion are as below:
· 1st round: 
· Reach consensus on RF requirements for Type-2 NR-CA UE
· Reach consensus on reference UE architecture Type 3a/3b and 4a/4b UE for NR-CA and EN-DC
· Reach consensus on RF requirements for Type 3a/3b and 4a/4b UE
· 2nd round: 
· Approve on the WF for Type-2 NR-CA UE
· Approve on the WF for Type 3a/3b and 4a/4b UE for NR-CA and EN-DC

Topic 1:  Work plan
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2218192
	Apple
	Work Plan

	R4-2218193
	Apple
	Observations: TAE requirement is relevant to this scenario while it is not in the current WID scope.
Proposal 4: It is proposed to update the WID scope to include TAE requirement for intra-band non-collocated TAE and list 38.104 and 38.141-1/2 as the affected existing specifications.



Open issues summary
Sub-topic 1-1 : Work Plan
Sub-topic description:
R4-2218192/2218193 (Apple) propose to modify work plan with adding TAE work. On the other hand, R4-2219334 (Ericsson) mention that MRTD is related to TAE and also there is no need to specify TAE for intra-band non-collocated EN-DC/NR-CA in the agenda 8.11.3.
Open issues and candidate options before e-meeting:
Issue 1-1: Modify Work Plan
· Proposals
· Option.1: Discuss both MRTD and TAE including R4-2218192 at the same time in RRM session
· Option.2: Agree to modify the work plan adding work on TAE in R4-2016540 in main session
· Recommended WF
· In R4-2219334 for the agenda 8.11.3(RRM), Ericsson mention that MRTD is related to TAE and also there is no need to specify TAE for intra-band non-collocated EN-DC/NR-CA.
· Collect companies’ views

Topic 2:  Type-2 NR-CA UE for 2 layer MIMO case (intra-band non-collocated non-contiguous)
Companies’ contributions summary
	T-doc#
	Company
	Proposals / Observations

	R4-2218193
	Apple
	Table 2.1.1-1 test parameter setting for power imbalance rqruiement for intra-band non-collocated CA
	Test config
	Carriers
	Rx Power in transmission bandwidth configuration (dBm)
	channel bandwidth
	Center of BWanother Relative to edge of BWwanted

	1
	Wanted carrier
	REFSENS + 1
	BWwanted ≤ BWanother
	< max (5/2* BWanother, 50MHz)

	
	Another carrier with overlapping DL bands
	Power of wanted carrier + 25
	
	

	2
	Wanted carrier
	REFSENS + 1
	BWwanted > BWanother
	

	
	Another carrier with overlapping DL bands
	Power of wanted carrier + 25 – 10*log10(BWwanted /BWanother)
	
	

	3
	Wanted carrier
	REFSENS + 1
	NA
	≥ max (5/2* BWanother, 50MHz)

	
	Another carrier with overlapping DL bands
	Power of wanted carrier + 25
	
	



Proposal 1: It is proposed to define the power imbalance requirement as shown in Table 2.1.1-1 for intra-band non-collocated CA. 

	R4-2218682
	Apple
	Draft CR on introducing intra-band non-collocated EN-DC requirement for CA




Open issues summary
Sub-topic 2-1 : RF requirements
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: Power Imbalance and in-band blocking for Type 2 NR-CA
· Proposal
· Endorse draft CR (R4-2218682)
· Agree the power imbalance requirement for intra-band non-collocated NR-CA as follows
	Test config
	Carriers
	Rx Power in transmission bandwidth configuration (dBm)
	channel bandwidth
	Center of BWanother Relative to edge of BWwanted

	1
	Wanted carrier
	REFSENS + 1
	BWwanted ≤ BWanother
	< max (5/2* BWanother, 50MHz)

	
	Another carrier with overlapping DL bands
	Power of wanted carrier + 25
	
	

	2
	Wanted carrier
	REFSENS + 1
	BWwanted > BWanother
	

	
	Another carrier with overlapping DL bands
	Power of wanted carrier + 25 – 10*log10(BWwanted /BWanother)
	
	

	3
	Wanted carrier
	REFSENS + 1
	NA
	≥ max (5/2* BWanother, 50MHz)

	
	Another carrier with overlapping DL bands
	Power of wanted carrier + 25
	
	



· Recommended WF
· Collect companies’ views


Topic #3:  Type 3a/3b and 4a/4b UE for 4 layer MIMO case (non-collocated non-contiguous intra-band NR-CA and inter-band EN-DC) 
Companies’ contributions summary
	T-doc#
	Company
	Proposals / Observations

	R4-2218193
	Apple
	Proposal 2: It is proposed to check whether there is a room to further reduce the network synchronization error and what is the margin.
Proposal 3: It is proposed to consider a reduced power imbalance value for 4MIMO layer.
Note: Even if there is room to tighten the network synchronization, the power imbalance of 25dB seems also impossible to handle.

	R4-2218281
	Nokia
	Proposal 1: RAN4 will also develop requirements for UE type 4a/4b.
Proposal 2: UE type 4a/4b power imbalance requirements are same as UE type 2 i.e. 25 dB over full dynamic range.

	R4-2218417
	Murata Manufacturing Co. Ltd
	Observation 1: At low signal levels, AGC causes gain and phase transients to occur in the middle of the symbol, which results in loss of effective SNR. 
Observation2: Consider Type 3 capability feature for processing 4RX layers per CC for small RX signal levels. If Type 3 capability/feature is approved, then RF requirement for Type 3 capability must be defined for low level signals with 4RX and defined for large level signals with 2RX.
Proposal 1: For UE indicating Type 3 capability, consider specifying 4RX REFSENS relaxation by [1 + [FFS]] dB for 25dB DL carrier imbalance based on SNR loss of potential gain and phase transients occurring in the middle of the symbol for low level signals. 

	R4-2218526
	Skyworks Solutions Inc.
	Proposal on Frequency separation:
· There is no need to define frequency separation class in DL not the associated signaling.
· If useful the maximum DL FR1 instantaneous bandwidth of 600MHz can be captured as an assumption for n77 and 42/n77 non-collocated overlapping bands study.
· The updated Table from [3] below is used for future reference.
	UE
Type
	
CC#
	antenna
/ LNA
	Mixer
	Analog
BB
	#Rx
	NRCA/
ENDC
	power
imbalance
	comment

	1
	1
	4
shared
	4
shared
	4
shared
	4Rx
	NRCA
ENDC
	6dB
full range
	Baseline architecture (i.e. legacy architecture) based on non-simultaneous TX/Rx

	
	2
	
	
	
	4Rx
	
	
	

	2
	1
	2
	4
total
	2
	2
	2Rx
	NRCA
ENDC
	25dB
full range
	Reuse of baseline architecture restricted to 2Rx/band but need 2LO frequencies

	
	2
	2
	
	2
	2
	2Rx
	
	
	

	3a
	1
	4
shared
	4
	4
	4Rx
	ENDC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding 2LO/BB/Rx and RF split after 2 LNAs out of 4 => common AGC on LNA => 25dB partial range

	
	2
	
	2
	2
	2Rx
	
	
	

	3b
	1
	4
shared
	4
	4
	4Rx
	NRCA
ENDC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding 2LO/BB/Rx and RF split after all 4 LNAs => common AGC on LNA => 25dB partial range

	
	2
	
	4
	4
	4Rx
	
	
	

	4a
	1
	4
	6
total
	4
	4
	4Rx
	ENDC
	25dB
full range
	Requires 6 antennas and LNA => is it compatible with smartphone? (for which frequency range), FWA only

	
	2
	2
	
	2
	2
	2Rx
	
	
	

	4b
	1
	4
	8
total
	4
	4
	4Rx
	NRCA
ENDC
	25dB
full range
	Requires 8 antennas and LNA => is it compatible with smartphone? (for which frequency range), FWA only

	
	2
	4
	
	4
	4
	4Rx
	
	
	



Proposal on Type 3 UE signalling: 
· Only a Type 3 signalling is introduced. 
· The 2RX/4Rx support is declared per band for ENDC and per CC in CA.
· Type 3 UE can only be declared for ENDC and NRCA combinations without simultaneous Tx/Rx.
Observation on common RF AGC mechanism: To evaluate which RRM and core UE requirements may be impacted it is important to have a common understanding on what will govern the actuation of the common RF AGC (before down mixing). Some examples may be one of the following:
· Best performance for the lowest signal
· Best performance for the highest signal
· Best compromise for both signal
· Best performance for the signal with the highest MCS
· Best performance for the primary cell versus secondary cell
· Any other
· Any combination of the above.
Observation on common RF AGC behavior: As a starting point the target AGC behavior can be assumed to be similar to the support of high MCS (minimum 256QAM) as close as reasonable possible above REFSENS. 

	R4-2218757
	Samsung

	
	Proposal 1: It is suggested to replace the “Frequency separation between 2cc” column with a general text (note to architecture table) that the assumption for frequency separation is ≤ 600MHz under this WI (work is limited to CA/EN-DC for bands 42, n77/n78)
Proposal 2: It is suggested to send Ls to RAN2 to inform the RAN4 change on frequency separation class definition, as well as to add “=600MHz” for frequency separation class III for intraBandFreqSeparationUL-AggBW-GapBW-r16 in TS 38.306 from Rel-16 if there is no NBC issue.

	R4-2218758
	Samsung
	LS to RAN2 on intraBandFreqSeparationUL-AggBW-GapBW-r16

	R4-2218770
	Qualcomm Incorporated
	Observation 1: Handling of power imbalance and large MRTD(>CP) are the challenges in intra-band non-collocated deployments.
Observation 2: MRTD should be within the CP to enable 4Rx on each CC.
Observation 3: Performance degradation due to LNA signal distortion is difficult to characterize. RAN4 should not spend time on characterizing the performance degradation.
Observation 4: The requirements should be defined just for a single power imbalance value to simplify the discussions.

	R4-2218831
	MediaTek Inc.
	Proposal 1: For type 3a/3b, the intra-band CA MRTD requirement applies (3us) and Max imbalance 15dB applies.

	R4-2218875
	vivo
	Observation 1: The 25dB power imbalance is derived from the network deployment.
Proposal 1: The requirement of Type 3 UE should be defined under 25 dB power imbalance.
Proposal 2: The frequency separation limitation for the new Type UE is not needed.




Open issues summary
Sub-topic 3-1 : UE RF architecture and NW assumption on Type 3a/3b and 4a/4b
Sub-topic description:
R4-2218526 (Skyworks) propose not to define frequency separation class in DL not the associated signalling. R4-2218757 (Samsung) propose to replace the “FS between 2cc” column with a general text (note to architecture table) as the assumption. And then, 2218875 (vivo) also mention that the FS limitation for the new Type UE is not needed.
Open issues and candidate options before e-meeting:
Issue 3-1-1: Frequency separation limitation for DL
· Proposal
· Not to define frequency separation limitation for DL adding to existence specification, and so associated new signalling needed
· Recommended WF
· TBA

Sub-topic description:
R4-2218526 (Skyworks) propose that if useful, the maximum DL FR1 instantaneous bandwidth of 600MHz can be captured as an assumption for n77 and 42/n77 non-collocated overlapping bands study. And also, R4-2218757 (Samsung) propose that the assumption for FS is ≤ 600MHz under this WI (work is limited to CA/EN-DC for bands 42, n77/n78).
Open issues and candidate options before e-meeting:
Issue 3-1-2: Working assumption on frequency separation
· Proposal
· The assumption for FS is ≤ 600MHz under this WI (work is limited to CA/EN-DC for bands 42, n77/n78).
· Recommended WF
· TBA

Sub-topic description:
R4-2218757 (Samsung) propose to send Ls to RAN2 to inform the RAN4 change on frequency separation class definition, as well as to add “=600MHz” for frequency separation class III for intraBandFreqSeparationUL-AggBW-GapBW-r16 in TS 38.306 from Rel-16 if there is no NBC issue.
Open issues and candidate options before e-meeting:
Issue 3-1-3: LS to RAN2 on frequency separation
· Proposal
· Send LS to RAN2 to inform the RAN4 change on frequency separation class definition, as well as to add “=600MHz” for frequency separation class III for intraBandFreqSeparationUL-AggBW-GapBW-r16 in TS 38.306 from Rel-16 if there is no NBC issue.
· Recommended WF
· Collect companies’ views

Sub-topic description:
R4-2218526 (Skyworks) propose to update the table on UE architecture with removing frequency separation column. And then, R4-2218757 (Samsung) propose to replace the “FS between 2cc” column with a general text (note to architecture table) as the assumption.
Open issues and candidate options before e-meeting:
Issue 3-1-4: Possible UE RF architecture on Type 3a/3b and 4a/4b
· Proposal
· Update the table of UE RF architecture on 3a/3b and 4a/4b as follows
	[bookmark: _Hlk116987019]UE
Type
	
CC#
	antenna
/ LNA
	Mixer
	Analog
BB
	#Rx
	NRCA/
ENDC
	power
imbalance
	comment

	1
	1
	4
shared
	4
shared
	4
shared
	4Rx
	NRCA
ENDC
	6dB
full range
	Baseline architecture (i.e. legacy architecture) based on non-simultaneous TX/Rx

	
	2
	
	
	
	4Rx
	
	
	

	2
	1
	2
	4
total
	2
	2
	2Rx
	NRCA
ENDC
	25dB
full range
	Reuse of baseline architecture restricted to 2Rx/band but need 2LO frequencies

	
	2
	2
	
	2
	2
	2Rx
	
	
	

	3a
	1
	4
shared
	4
	4
	4Rx
	ENDC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding 2LO/BB/Rx and RF split after 2 LNAs out of 4 => common AGC on LNA => 25dB partial range

	
	2
	
	2
	2
	2Rx
	
	
	

	3b
	1
	4
shared
	4
	4
	4Rx
	NRCA
ENDC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding 2LO/BB/Rx and RF split after all 4 LNAs => common AGC on LNA => 25dB partial range

	
	2
	
	4
	4
	4Rx
	
	
	

	4a
	1
	4
	6
total
	4
	4
	4Rx
	ENDC
	25dB
full range
	Requires 6 antennas and LNA => is it compatible with smartphone? (for which frequency range), FWA only

	
	2
	2
	
	2
	2
	2Rx
	
	
	

	4b
	1
	4
	8
total
	4
	4
	4Rx
	NRCA
ENDC
	25dB
full range
	Requires 8 antennas and LNA => is it compatible with smartphone? (for which frequency range), FWA only

	
	2
	4
	
	4
	4
	4Rx
	
	
	



· Recommended WF
· Collect companies’ views

Sub-topic description:
R4-2218193 proposed to check whether there is a room to further reduce the network synchronization error and what is the margin. Otherwise, it seems difficult to enable 4MIMO layer in such a deployment scenario. Note the intention is NOT to change the general requirement in the spec. While some assumption on network synchronization should be confirmed at first for further discussion.  
Open issues and candidate options before e-meeting:
Issue 3-1-5: Whether there is a room to tighten the network synchronization requirement below 3us?
· Proposal
· Option 1: Yes
· Option 2: No
· Option 3: FFS and discuss in the next meeting.
· Recommended WF
· Collect companies’ views

[bookmark: _GoBack]
Sub-topic 3-2 : RF requirements on Type 3a/3b UE
Sub-topic description:
R4-2218193 (Apple) propose to consider a reduced power imbalance value for 4MIMO layer. R4-2218417 (Murata) propose to consider specifying 4RX REFSENS relaxation by [1 + [FFS]] dB for 25dB DL carrier imbalance based on SNR loss of potential gain and phase transients occurring in the middle of the symbol for low level signals.
R4-2218831 (MediaTek Inc.) propose that the intra-band CA MRTD requirement applies (3us) and Max imbalance 15dB applies. And then, R4-2218875 (vivo) propose under 25 dB power imbalance.
Open issues and candidate options before e-meeting:
Issue 3-2-1: RF requirements on Type 3a/3b UE
· Proposals
· Option.1: Under 25 dB power imbalance
· Option.2: Consider specifying 4RX REFSENS relaxation by [1 + [FFS]] dB for 25dB DL carrier imbalance based on SNR loss of potential gain and phase transients occurring in the middle of the symbol for low level signals
· Option.3: The intra-band CA MRTD requirement applies (3us) and Max imbalance 15dB applies
· Recommended WF
· Collect companies’ views

Sub-topic description:
R4-2218526 (Skyworks) propose to introduce Type 3 UE signalling.
Open issues and candidate options before e-meeting:
Issue 3-2-2: UE Signalling on Type 3a/3b UE
· Proposals on Type 3 UE signalling
· Only a Type 3 signalling is introduced. 
· The 2RX/4Rx support is declared per band for ENDC and per CC in CA.
· Type 3 UE can only be declared for ENDC and NRCA combinations without simultaneous Tx/Rx.
· Recommended WF
· Collect companies’ views

Sub-topic 3-3 : RF requirements on Type 4a/4b UE
Sub-topic description:
R4-2218281 (Nokia) propose to develop requirements for both Type 3a/3b and 4a/4b UE at the same time, and also 25dB power imbalance requirement can be reused for 4a/4b.
Open issues and candidate options before e-meeting:
Issue 3-3-1: Develop requirements for Type 4a/4b UE
· Proposals
· Option.1: RAN4 continue to prioritize Type 3a/3b firstly
· Option.2: RAN4 will also develop requirements for Type 4a/4b
· Recommended WF
· Collect companies’ views

