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1 Topic #1: 9.4.2.1
Inter-band DL CA requirements
1.1 Sub-topic 1-1: DL CA

Issue 1-1-X (new): There are different views in draft CRs, if MBR is added to PC1/2/5.

Issue 1-1-4: Is the following relaxation values agreeable?

Summary of proposed Relaxation values for n258-n261 PC3

	
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	
	n258
	n261
	n258
	n261

	Qualcomm, Nokia
	2.0
	2.0
	3.5
	3.5

	Sony, Ericsson
	1.7
	1.7
	3.2
	3.2

	vivo
	3.0
	3.0
	3.0
	3.0

	ZTE
	[3.5]
	[3.5]
	[2.5]
	[2.5]

	Xiaomi
	3.5
	3.5
	4.0
	4.0

	Apple
	3.5
	3.5
	3.5
	3.5

	OPPO
	3.5
	3.5
	3.5
	3.5

	MTK
	FFS
	FFS
	FFS
	FFS


	Samsung

(similar or the same value)
	X
	X
	X
	X

	Average
	2.96
	2.96
	3.31
	3.31


n260-n261 PC1

	
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	
	n257
	n259
	n257
	n259

	Sony, Ericsson, [Qualcomm, Nokia, Verizon, LGE]
	1
	1
	1.7
	1.7


n257-n259 PC2

	
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	
	n257
	n259
	n257
	n259

	LGE,

[Qualcomm, Nokia, Verizon]
	1.7
	1.5
	3.7
	3.5


n260-n261 PC5

	
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	
	n257
	n259
	n257
	n259

	Sony, Ericsson,

[Qualcomm, Nokia, Verizon, LGE]
	1.7
	1.5
	2.4
	2.2


<Way forward/Agreement>: 

Agreement: 

· Alt 1: For PC1/2, CA relaxations add MBR aspects into ΔRIB and ΔTIB. Capture the components of ΔRIB and ΔTIB either in the CR cover page or in CR as informative note.
Agreement:
· Relaxation values for n258-n261 PC3

	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	n258
	n261
	n258
	n261

	3.5
	3.5
	3.5
	3.5


Note: there is no simultaneous Rx/Tx operation.
Relaxation values for n260-n261 PC1

	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	n260
	n261
	n260
	n261

	1.5
	1.5
	2.5
	2.5


	Company
	Comments

	MediaTek
	What’s the difference between PC1 and PC3 to lead ΔRIB difference? We propose 3.5 dB for both ΔRIB,P,n (dB) and ΔRIB,S,n (dB) as PC3.
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	Qualcomm
	We support the moderator proposal . 

To MTK: Delta(RIB_sph) depends on antenna characteristics, and amount of overlap. It cannot be reused across power classes unless the antenna characteristics and coverage area are similar. 

	LG Electronics
	Support the moderator’s proposal. 
We think the form factor is different from PC3.

	Samsung
	Due to PSD difference relaxation factor is additional one of DLCA compared with UL CA, so the relaxation for DL CA should be larger than that for UL CA. Depending on the final UL CA relaxation values, it seems reasonable to add 0.5~1dB relaxation on top of moderator proposed value.

	Sony
	We support the moderator’s proposal, and we agree the technical clarification from Qualcomm and LG. 

	MediaTek 
(in V8)
	To Qualcomm, LGE, and Sony :

Form factor and antenna array size impact was reflected in single-band requirement as below illustration.
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	vivo
	It seems the delta_RIB and delta_TIB are exactly same for PC1 and this is not reasonable. The DL CA will be futher impaired by PSD imbalance as we discussed in R16 and we suggest add 0.5 dB to current value to reflect the difference.

	OPPO
	For DL inter-band CA, the common spherical factor, MBR factor, REFSEN degradation need to be considered. We notice that in the CR it considered 1dB multi-chain de-sense and around 0.5dB MBR. In our view this is too optimistic even FWA devices have larger space. And what the multi-chain desense include is unclear. Our original proposal is to reuse the PC3 as much as possible and can consider up to 0.5dB-1dB tighten considering the form factor difference and spherical difference. In this case the value would still be 3dB-2.5dB for both peak and spherical relaxation.

	Xiaomi
	prefer reuse the relaxation values as PC3

	Qualcomm
	(these comments apply to other discussions in this document also, do not want to paste copies)

To Vivo:

Delta_TIB and delta_RIB have a different sets of contributing mechanism – delta(TIB_pk) was supposed to only have MBR, but it seems to now have another contribution added in the form of ‘relaxation for concurrent operation’. Delta(RIB_pk) has MBR and the PSD desense. The relative values for delta(TIB_pk) and delta(RIB_pk) depend on what we agree on are the relative contributions of these mechanisms. 

To MTK:

Your picture is a good one: for delta(RIB_pk) we can think of only one mechanism that carries over from PC3: PSD desense of ~1 dB. Since majority view ws to include MBR even though it was not defined explicitly, we can add that factor in also. So by you picture, delta(RIB_pk) for PC1 should be 1 + MBR dB, which is pretty close to the moderator proposal. Delta(RIB_sph) can be constructed by adding a relaxation due to imperfect overlap, analyzed by at least 3 companies to be 0.5-0.7 dB.

To companies wanting to use PC3 delta(RIB):

We are ok to reuse factors that are common to all power classes, but it is not technically justifiable to blindly re-use PC3 delta(RIB) in it is entirety. For example, is there any data or analysis why we should change MBR or desense contribution for PC1 relaxations? Can you share some analysis details on why you think spherical coverage misalignment relaxations should be same as PC3?

	MediaTek
(in v13)
	To Qualcomm: I do believe MBR aspect shall be consider in ΔRIB. It also reflects my concern, if we discuss it from zero, we may miss something, this is the reason that we propose to use PC3 and reference line and to find the difference between PC3 and others.
(Thanks Qualcomm, it’s good that we can discuss some common idea in one table…)

	Huawei
	We prefer to consider the values using the proposal by MediaTek as basis for further discussion.

	ZTE
	Before discussing the values, we think it may be better to discuss/agree the (delta) contributing mechanisms first for different types of UE.

	DOCOMO
	We support the moderator’s proposal. We have same view as Qualcomm.


	Relaxation values for n257-n259 PC2

ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	n257
	n259
	n257
	n259

	1.7
	1.5
	3.7
	3.5


	Company
	Comments

	MediaTek
	What’s the difference between PC2 and PC3 to lead ΔRIB difference? We propose 4.0 dB for ΔRIB,P,n (dB) and 3.5 dB for ΔRIB,S,n (dB) as PC3.
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	Qualcomm
	We support the moderator proposal . 

To MTK: In our understanding the PC2 values are mechanism-driven rather than simply re-using PC3. In the peak direction, there is one less degrading mechanism, so delta(RIBpk) value ought to be smaller than delta(RIBsph), at least for bands from different groups.
Proponents have determined that R_overlap for PC2 is 2 dB, and this is the difference between delta(RIB_sph) and delta(RIB_pk).

	LG Electronics
	Support the moderator’s proposal. 

The form factor is different from PC3. And we provided R_overlap of 2dB for PC2 in our paper. It is difference between delta(RIB,p) and delta(RIB,s) as QC mentioned.

	Sony
	We support the moderator’s proposal, and we agree the technical clarification from Qualcomm and LG. 

	MediaTek
(in V8)
	To Qualcomm, LGE, and Sony: Technically, I also think ΔRIB,S,n (dB) shall larger than ΔRIB,P,n (dB), but the PC3 result is the compromise before.

To LGE and Sony: Similar comment as above issue, form factor impact shall already be reflected in single-band requirement as below illustration.
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	OPPO
	Similar as comments in n260-n261 PC1, the differnece between PC2 and PC3 is 0.5~1dB, and the value for PC2 can be modified as 3~3.5dB for peak and EIRP and spherical coverage.

	Xiaomi
	There is no PC2 n259 single band requirements currently, and no agreement in 1st round, why do we just discuss PC2 CA related n259 requirements in here? Although the operators have request for this combination in this meeting, but the request is too late, this meeting is the last meeting for R17. So we propose to postpone this band combination.

	LG Electronics
	To Xiaomi, we think it is not problem to introduce it. Because, RAN4 agreed PC1/2/5 CA in the last meeting. So, we provided technical paper and CR for the PC2 n259 single band requirements in this meeting.  


	Relaxation values for n257-n259 PC5

ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	n257
	n259
	n257
	n259

	2.0
	2.0
	3.0
	3.0


	Company
	Comments

	MediaTek
	What’s the difference between PC5 and PC3 to lead ΔRIB difference? We propose 4.0 dB for ΔRIB,P,n (dB) and 3.5 dB for ΔRIB,S,n (dB) as PC3.
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	Qualcomm
	We support the moderator proposal . To MTK: Please see comment on PC1

	LG Electronics
	Support the moderator’s proposal. 

We think the form factor is different from PC3.

	Sony
	We support the moderator’s proposal. 

	MediaTek
(in V8)
	To Qualcomm, LGE, and Sony: Same comment as above.

	OPPO
	Similar as comments in n260-n261 PC1, the differnece between PC5 and PC3 is 0.5~1dB, and the value for PC5 can be modified as 3~3.5dB for peak and EIRP and spherical coverage.

	Xiaomi
	prefer reuse the relaxation values as PC3

	Huawei
	Though the form factor is different from PC3, we don't think the values should have big difference. Prefer to have further discussion based on PC3 values. 

	DOCOMO
	We support the moderator’s proposal.


2  Topic #2: 9.4.2.1
Inter-band UL CA requirements

2.1 Sub-topic 2-1: Relaxation values

n257+n259
	
	
	PC1
	PC2
	PC3
	PC5

	
	
	n257
	n259
	n257
	n259
	n257
	n259
	n257
	n259

	Qualcomm, [Nokia, Verizon, LGE]
	delta(TIB_peak)
	MBR or 0
	MBR or 0
	
	
	MBR or 0

	
	R_overlap
	0.5
	2
	
	
	0.5

	Sony, Ericsson
	delta(TIB_peak)
	
	
	
	
	
	
	0.7
	0.5

	
	delta(TIB_spherical)
	
	
	
	
	
	
	1.4
	1.2

	MediaTek
	delta(TIB_peak)
	
	
	
	
	
	
	ΔRIB,P,n – 1 dB

	
	delta(TIB_spherical)
	
	
	
	
	
	
	∆RIB,S,n – 1 dB

	LGE
	delta(TIB_peak)
	
	
	0.7
	0.5
	
	
	

	
	delta(TIB_spherical)
	
	
	2.7
	2.5
	
	
	

	vivo
	delta(TIB_peak)
	
	
	
	
	
	
	1.5

	
	delta(TIB_spherical)
	
	
	
	
	
	
	2.5

	Xiaomi
	delta(TIB_peak)
	
	
	
	
	
	
	3.0

	
	delta(TIB_spherical)
	
	
	
	
	
	
	3.5

	OPPO
	delta(TIB_peak)
	3

	
	delta(TIB_spherical)
	2.5

	Docomo
	delta(TIB_peak)
	TBD
	TBD
	TBD
	TBD
	5.0
	0.7
	0.5

	
	delta(TIB_spherical)
	TBD
	TBD
	TBD
	TBD
	5.5
	1.2
	1.0

	ZTE
	delta(TIB_peak)
	MBR

	
	delta(TIB_spherical)
	∆RIB,S,n – 1 dB

	Average
	delta(TIB_peak)
	
	
	1.85
	1.75
	
	
	1.48
	1.41

	
	delta(TIB_spherical)
	
	
	2.6
	2.5
	
	
	1.85
	1.78


n260+n261

	
	
	PC1
	PC2
	PC3
	PC5

	
	
	n260
	n261
	n260
	n261
	n260
	n261
	n260
	n261

	Qualcomm, [Nokia, Verizon, LGE]
	delta(TIB_p)
	MBR or 0
	MBR or 0
	
	
	MBR or 0

	
	R_overlap
	0.5
	TBD
	
	
	0.5

	Sony, Ericsson
	delta(TIB_peak)
	0
	0
	
	
	
	
	
	

	
	delta(TIB_spherical)
	0.7
	0.7
	
	
	
	
	
	

	MediaTek
	delta(TIB_peak)
	ΔRIB,P,n – 1 dB
	
	
	
	
	
	

	
	delta(TIB_spherical)
	∆RIB,S,n – 1 dB
	
	
	
	
	
	

	LGE
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	vivo
	delta(TIB_peak)
	1.5
	
	
	
	
	
	


	
	delta(TIB_spherical)
	2.0
	
	
	
	
	
	

	Xiaomi
	delta(TIB_peak)
	2.5
	
	
	
	
	
	

	
	delta(TIB_spherical)
	3.5
	
	
	
	
	
	

	OPPO
	delta(TIB_peak)
	2.5

	
	delta(TIB_spherical)
	2.5

	Docomo
	delta(TIB_peak)
	0
	0
	TBD
	TBD
	5.0
	TBD
	TBD

	
	delta(TIB_spherical)
	0.5
	0.5
	TBD
	TBD
	5.5
	TBD
	TBD

	ZTE
	delta(TIB_peak)
	MBR

	
	delta(TIB_spherical)
	∆RIB,S,n – 1 dB

	Average
	delta(TIB_peak)
	1.08
	1.08
	
	
	
	
	
	

	
	delta(TIB_spherical)
	1.62
	1.62
	
	
	
	
	
	


<Way forward/Agreement>: 

Relaxation values for n260-n261 PC1

	ΔTIB,P,n (dB)
	ΔTIB,S,n (dB)

	n260
	n261
	n260
	n261

	1.5
	1.5
	2.0
	2.0


	Company
	Comments

	MediaTek
	If RAN4 achieves consensus on ΔRIB, we think discuss delta value(s) to calculate ΔTIB based on ΔRIB would be good.

	Qualcomm
	We support the moderator proposal – there is no need for sequential treatment, as long as there is some semblance of consistency in mechanisms that are common to both.

	LG Electronics
	Support the moderator’s proposal. 

	Samsung
	Thanks moderator for the proposal. We are generally fine except that 0.5dB more relaxation for ΔTIB,S,n is preferred to align with that of PC5

	Sony
	We support the moderator’s proposal. 

	MediaTek
(in V8)
	“sequential treatment” is just easier for convergence, because the key difference between ΔRIB and ΔTIB would be “PA-PA intersection = 0 dB” for ΔTIB. 

In short, 3.5 dB – 1 dB = 2.5 dB is okay for us.

	Vivo
	Ok with the moderator’s proposal.

	OPPO
	Our proposal is 2.5dB for both peak and spherical, but would be ok to be 2dB for both.

	Xiaomi
	We prefer Delta RIB-1

	DOCOMO
	We support the moderator’s proposal.


Relaxation values for n257-n259 PC2

	ΔTIB,P,n (dB)
	ΔTIB,S,n (dB)

	n257
	n259
	n257
	n259

	0.7
	0.5
	2.7
	2.5


	Company
	Comments

	MediaTek
	If RAN4 achieves consensus on ΔRIB, we think discuss delta value(s) to calculate ΔTIB based on ΔRIB would be good.

	Qualcomm
	We support the moderator proposal – there is no need for sequential treatment, as long as there is some semblance of consistency in mechanisms that are common to both.

	LG Electronics
	Support the moderator’s proposal. 

	Samsung
	We have no strong view but not sure if it is better to align the relaxation components for ΔTIB,P,n with PC1/5

	Sony
	We support the moderator’s proposal. 

	MediaTek
(in V8)
	“sequential treatment” is just easier for convergence, because the key difference between ΔRIB and ΔTIB would be “PA-PA intersection = 0 dB” for ΔTIB. 

In short, ΔTIB,P,n = 4.0 dB – 1 dB = 3.0 dB, and ΔTIB,S,n = 3.5 dB – 1 dB = 2.5 dB is okay for us.

	OPPO
	Our proposal is 2.5dB for both peak and spherical, and would be ok to compromise as 2dB for peak.

	Xiaomi
	There is no PC2 n259 single band requirements currently, and no agreement in 1st round, why do we just discuss PC2 CA related n259 requirements in here? Although the operators have request for this combination in this meeting, but the request is too late, this meeting is the last meeting for R17. So we propose to postpone this band combination.

	Huawei
	Some alignment should be considered between PC2 and PC5. More relaxation is preferred.


	Relaxation values for n257-n259 PC5

ΔTIB,P,n (dB)
	ΔTIB,S,n (dB)

	n257
	n259
	n257
	n259

	1.5
	1.5
	2.5
	2.5


	Company
	Comments

	MediaTek
	If RAN4 achieves consensus on ΔRIB, we think discuss delta value(s) to calculate ΔTIB based on ΔRIB would be good.

	Qualcomm
	We support the moderator proposal – there is no need for sequential treatment, as long as there is some semblance of consistency in mechanisms that are common to both.

	LG Electronics
	Support the moderator’s proposal. 

	Samsung
	Thanks moderator for the proposal, we think it is the middle ground to go forward. We support the proposal.

	Sony
	We support the moderator’s proposal. 

	MediaTek
(in V8)
	“sequential treatment” is just easier for convergence, because the key difference between ΔRIB and ΔTIB would be “PA-PA intersection = 0 dB” for ΔTIB. 

In short, ΔTIB,P,n = 4.0 dB - 1 dB = 3.0 dB, and ΔTIB,S,n = 3.5 dB – 1 dB = 2.5 dB is okay for us.

	vivo
	Ok with the moderator’s proposal.

	OPPO
	Our proposal is 2.5dB for both peak and spherical.

	Xiaomi
	 Delta RIB-1 or 2.5 dB are OK for us.

	Qualcomm
	WF R4-2202343 clearly laid a methodical mechanism-based procedure to construct these relaxations. We should aim to stay aligned with the WF. 

	MediaTek
(in v13)
	The mechanism behind “ΔRIB – 1 dB” is without “PA-PA interaction”.


	Huawei
	Modified values by MTK is ok for us. 

	DOCOMO
	We support the moderator’s proposal.


Summary after the 2nd round and agreement in GTW for PC1/2/5 (May 20)
	
	Relaxation values for n260-n261 PC1
	
	
	Relaxation values for n257-n259 PC2
	
	
	Relaxation values for n257-n259 PC5
	

	
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)
	
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)
	
	ΔRIB,P,n (dB)
	ΔRIB,S,n (dB)

	
	n260
	n261
	n260
	n261
	
	n257
	n259
	n257
	n259
	
	n257
	n259
	n257
	n259

	Moderator, Qualcomm, LGE, Sony, Docomo
	1.5
	1.5
	2.5
	2.5
	
	1.7
	1.5
	3.7
	3.5
	
	2
	2
	3
	3

	MediaTek
	3.5
	3.5
	3.5
	3.5
	
	4
	4
	3.5
	3.5
	
	4
	4
	3.5
	3.5

	Samsung
	2-2.5
	2-2.5
	3-3.5
	3-3.5
	
	
	
	
	
	
	
	
	
	

	vivo
	2
	2
	3
	3
	
	
	
	
	
	
	
	
	
	

	OPPO
	2.5-3
	2.5-3
	2.5-3
	2.5-3
	
	3-3.5
	3-3.5
	3-3.5
	3-3.5
	
	3-3.5
	3-3.5
	3-3.5
	3-3.5

	Xiaomi
	3.5
	3.5
	3.5
	3.5
	
	no PC2 n259 requirement
	
	
	
	4
	4
	3.5
	3.5

	Huawei
	3.5
	3.5
	3.5
	3.5
	
	
	
	
	
	
	4
	4
	3.5
	3.5

	Agreement
	2.5
	2.5
	[2.5]
	[2.5]
	
	[3.5]
	[3.5]
	[3.5]
	[3.5]
	
	3
	3
	[2.5]
	[2.5]

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	ΔTIB,P,n (dB)
	ΔTIB,S,n (dB)
	
	ΔTIB,P,n (dB)
	ΔTIB,S,n (dB)
	
	ΔTIB,P,n (dB)
	ΔTIB,S,n (dB)

	
	n260
	n261
	n260
	n261
	
	n257
	n259
	n257
	n259
	
	n257
	n259
	n257
	n259

	Moderator, Qualcomm, LGE, Sony, Docomo
	1.5
	1.5
	2
	2
	
	0.7
	0.5
	2.7
	2.5
	
	1.5
	1.5
	2.5
	2.5

	MediaTek
	2.5
	2.5
	2.5
	2.5
	
	3
	3
	2.5
	2.5
	
	3
	3
	2.5
	2.5

	Samsung
	1.5
	1.5
	2.5
	2.5
	
	alignment with PC1/5 is needed
	
	
	1.5
	1.5
	2.5
	2.5

	vivo
	1.5
	1.5
	2
	2
	
	
	
	
	
	
	1.5
	1.5
	2.5
	2.5

	OPPO
	2
	2
	2
	2
	
	2
	2
	2
	2
	
	2.5
	2.5
	2.5
	2.5

	Xiaomi
	2.5
	2.5
	2.5
	2.5
	
	no PC2 n259 requirement
	
	
	
	2.5
	2.5
	2.5
	2.5

	Huawei
	
	
	
	
	
	more relaxation needed
	
	
	
	3
	3
	2.5
	2.5

	Agreement
	[1.5]
	[1.5]
	2.5
	2.5
	
	     [2.5]        [2.5]
	[2.5]
	[2.5]
	
	[1.5]
	[1.5]
	2.5
	2.5


