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Introduction
Thread [114] includes the following topics:
1. [bookmark: _Hlk115902041]Topic #1 Issues for  (Agenda 8.21)
2. Topic #2 Issues for  (Agenda 8.23)
Topic #1: HPUE for CA with PC2 on FDD carrier
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2300172
	China Unicom
	TR skeleton for TR 38.850 v0.0.1 HPUE_FR1_FDD_NR_CADC_R18

	R4-2300502
	China Unicom
	TP for TR 38.850 Addition of PC2 CA_n1A-n78A and CA_n3A-n78A with PC2 on FDD carrier

	R4-2300171
	China Unicom
	Reserved for post-meeting approval

	R4-2300173
	China Unicom
	Reserved for post-meeting approval

	R4-2300954
	China Unicom
	Reserved for post-meeting approval

	R4- 2302731
	Huawei, HiSilicon
	Proposal 1: For the REFSENS exception due to H2 from n3 UL, set the MSD to [29.2] dB for 2Tx PC2 and [26.9] dB for 1Tx PC2.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 TR skeleton for TR38.850
Sub-topic description:
TR38.850 was assigned to WI HPUE_FR1_FDD_NR_CADC_R18 after WID revision in RAN-98e.
Open issues and candidate options before meeting:
Issue 1-1: TR skeleton
· Proposal: TR skeleton as proposed in R4-2300172.
· Recommended WF
· TBA
Sub-topic 2-2 RF requirements
Sub-topic description 
Open issues and candidate options before f2f meeting:
Issue 1-2: 
· Proposal 1: Capturing PC2 requirements for CA_n1A-n78A and CA_n3A-n78A with high power on FDD carrier (R4-2300502).
· Proposal 2: For the REFSENS exception due to H2 from n3 UL, set the MSD to [29.2] dB for 2Tx PC2 and [26.9] dB for 1Tx PC2. (R4- 2302731)
· Recommended WF
· TBA

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

	R4-2300168
	China Unicom
	Reserved for post-meeting approval

	R4-2300169
	China Unicom
	Reserved for post-meeting approval

	R4-2300170
	China Unicom
	Reserved for post-meeting approval

	R4-2300362
	Apple
	Proposal 1: RAN4 to take the MSD values in the table below into consideration for 1Tx PC2 MSD relative to PC3 REFSENS.
Proposal 2: RAN4 to take the MSD values in the table below into consideration for 2Tx PC2 MSD relative to PC3 REFSENS.

	R4-2300652
	Skyworks
	Proposal 1 on 1Tx PC2 RSD: values in Table 5 and 6 are used to capture the PC2 FDD bands 1Tx PC2 RSD in 38.101-1
Proposal 2 on 1Tx PC2 RSD: values in Table 7 and 8 are used to capture the PC2 FDD bands 2Tx PC2 RSD in 38.101-1

Proposal 3:
· Proponent of PC2 FDD bands need to confirm which NS applies and for which channel bandwidths. Especially when CBW is larger than the current specification supports for PC3.
· An FDD PC2 band cannot be considered complete if the A-MPR specification is not finalized.

	R4- 2300715
	Huawei, HiSilicon
	Proposal 1: Consider the results in Table 1 and Table 2 when defining PC2 REFSENS degradation requirements for the listed FDD bands.

	R4- 2300716
	Huawei, HiSilicon
	Proposal 1: For NS_43 PC2 1Tx BW=5MHz, modify the A-MPR values for A1
Proposal 2: For NS_43 PC2 1Tx BW=10MHz, modify the A-MPR values for A2, A3, A4 and A5
Proposal 3: For NS_43 PC2 1Tx BW=15MHz, modify the A-MPR values for A6

	R4- 2300717
	Huawei, HiSilicon
	Proposal 1: For NS_18 PC2 1Tx BW=5MHz, modify the A-MPR values for A1
Proposal 2: For NS_18 PC2 1Tx BW=10/15/20MHz, modify the A-MPR values for A2
Proposal 3: For NS_18 PC2 1Tx BW=25/30MHz, modify the A-MPR values for A3/A4/A5
Proposal 4: Add BW=25MHz to the requirements for NS_18 in Table 6.5.3.3-1 of TS 38.101-1.

	R4-2302031
	Murata
	Proposal:  The RSD of n5, n8, n26, n28, n71 for PC2 FDD are proposed highlighted as Table 3 and Table 4.

	R4-2302353
	MediaTek
	Proposal 1: Regarding PC2 for FDD low bands, to take 2TX PC2 reference sensitivity degradation in Table 2 into consideration with the evaluation results of other companies.

	R4-2302709
	Qualcomm
	Reference sensitivity degradation for Bands n8 and n28 has been studied for PC2 using PA and transceiver measurements and calculation.  A study of A-MPR is still ongoing; results are not yet available.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Receiver Sensitivity Degradation
Sub-topic description:
Open issues and candidate options before meeting:
Issue 2-1-1: 1Tx sensitivity degradation
· Proposals
	Operating Band
	Source
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n2
	Apple(R4-2300362)
	0
	0.8
	1.6
	1.8
	2.5
	2.8
	3.5
	5.1
	N/A
	N/A

	
	Skyworks(R4-2300652)
	0.8
	0.8
	0.8
	0.8
	0.8
	2.0
	2.0
	2.2
	 
	

	
	Huawei, HiSilicon(R4- 2300715)
	0.9
	0.9
	1.0
	1.3
	1.3
	3.2
	3.2
	3.4
	-
	-

	n5
	Skyworks(R4-2300652)
	0.4
	0.5
	0.9
	1.9
	2.1
	
	
	
	
	

	
	Apple(R4-2300362)
	0
	1.2
	0.9
	2.1
	2.6
	N/A
	N/A
	N/A
	N/A
	N/A

	
	Huawei, HiSilicon(R4- 2300715)
	0.9
	0.9
	1.0
	3.1
	3.3
	-
	-
	-
	-
	-

	
	Murata(R4-2302031)
	0.9
	1.0
	0.7
	4.8
	5.3
	-
	-
	-
	-
	-

	n8
	Skyworks(R4-2300652)
	0.3
	0.4
	0.7
	1.9
	 
	 
	2.6
	
	
	

	
	Apple(R4-2300362)
	0
	1.2
	0.9
	1.9
	N/A
	N/A
	4.4
	N/A
	N/A
	N/A

	
	Huawei, HiSilicon(R4- 2300715)
	1.2
	1.2
	1.4
	3.3
	-
	-
	3.8
	-
	-
	-

	
	Murata(R4-2302031)
	0.8
	0.8
	0.5
	4.9
	-
	-
	6.8
	-
	-
	-

	
	Qualcomm(R4-2302709)
	0.8
	0.6
	0.7
	1.8
	-
	-
	1.8
	
	
	

	n13
	Skyworks(R4-2300652)
	0.8
	0.8
	
	
	
	
	
	
	
	

	n25
	Apple(R4-2300362)
	0
	0.6
	1.0
	1.4
	2.1
	2.4
	3.0
	4.7
	5.1
	N/A

	
	Skyworks(R4-2300652)
	0.6
	0.6
	0.6
	0.6
	0.6
	2.1
	2.1
	2.3
	2.5
	

	
	Huawei, HiSilicon(R4- 2300715)
	1.4
	1.4
	1.4
	1.9
	1.9
	3.5
	3.5
	3.7
	3.8
	-

	n26
	Skyworks(R4-2300652)
	0.3
	0.5
	0.8
	1.7
	2.1
	2.4
	
	
	
	

	
	Apple(R4-2300362)
	0
	0.9
	0.7
	1.3
	1.7
	2.2
	N/A
	N/A
	N/A
	N/A

	
	Huawei, HiSilicon(R4- 2300715)
	1.0
	1.0
	1.0
	2.9
	3.3
	3.6
	-
	-
	-
	-

	
	Murata(R4-2302031)
	0.7
	0.9
	0.9
	4.8
	5.3
	5.8
	-
	-
	-
	-

	n28
	Skyworks(R4-2300652)
	0.3
	0.3
	0.3
	0.8
	2.3
	2.7
	
	
	
	

	
	Apple(R4-2300362)
	0
	1.2
	1.5
	1.4
	1.9
	2.3
	N/A
	N/A
	N/A
	N/A

	
	Huawei, HiSilicon(R4- 2300715)
	0.8
	0.8
	0.8
	1.7
	3.4
	3.8
	-
	-
	-
	-

	
	Murata(R4-2302031)
	0.9
	0.8
	1.0
	1.6
	2.8
	4.5
	-
	-
	-
	-

	
	Qualcomm(R4-2302709)
	0.8
	0.6
	0.6
	1.2
	2.2
	2.4
	-
	
	
	

	n66
	Skyworks(R4-2300652)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	

	n71
	Skyworks(R4-2300652)
	0.1
	0.1
	0.9
	2.0
	2.2
	2.3
	2.4
	
	
	

	
	Apple(R4-2300362)
	0
	1.6
	0.6
	1.6
	1.8
	2.0
	2.8
	N/A
	N/A
	N/A

	
	Huawei, HiSilicon(R4- 2300715)
	1.2
	1.2
	1.4
	3.2
	3.4
	3.5
	3.6
	-
	-
	-

	
	Murata(R4-2302031)
	1.0
	1.1
	0.9
	3.9
	4.2
	4.4
	4.6
	-
	-
	-

	n85
	Skyworks(R4-2300652)
	0.6
	0.6
	2.4
	
	
	
	
	
	
	

	
	Apple(R4-2300362)
	0
	1.1
	2.8
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	Huawei, HiSilicon(R4- 2300715)
	1.2
	1.2
	2.7
	-
	-
	-
	-
	-
	-
	-

	n105
	Skyworks(R4-2300652)
	0.1
	0.1
	0.8
	1.8
	2.0
	2.1
	2.2
	
	
	


Note 1: Skyworks: For n71 and n105 a 5dB improved duplexer isolation and rejection is accounted for as was agreed for the REFSENS evaluation. 
· Recommended WF
· TBA

Issue 2-1-2: 2Tx sensitivity degradation
· Proposals
	Operating Band
	Source
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30 MHz (dB)
	35 MHz (dB)
	40
MHz
(dB)
	45 MHz (dB)
	50
MHz
(dB)

	n2
	Apple(R4-2300362)
	0
	0
	0
	0
	0.2
	6.7
	6.6
	7.3
	N/A
	N/A

	
	Skyworks(R4-2300652)
	1.4
	1.7
	1.8
	1.3
	1.5
	5.4
	5.4
	5.9
	
	

	
	Huawei, HiSilicon(R4- 2300715)
	2.0
	2.0
	2.0
	2.0
	2.0
	6.2
	6.2
	6.5
	-
	-

	n5
	Skyworks(R4-2300652)
	1.0
	1.3
	1.8
	5.1
	5.5
	
	
	
	
	

	
	Apple(R4-2300362)
	0
	0
	0
	6.2
	6.8
	N/A
	N/A
	N/A
	N/A
	N/A

	
	Huawei, HiSilicon(R4- 2300715)
	2.0
	2.0
	2.0
	5.9
	6.2
	-
	-
	-
	-
	-

	
	Murata(R4-2302031)
	1.0
	1.2
	1.3
	5.2
	5.9
	-
	-
	-
	-
	-

	
	MediaTek(R4-2302353)
	0
	0
	0.5
	5.1
	5.7
	
	
	
	
	

	n8
	Skyworks(R4-2300652)
	0.8
	1.0
	1.5
	5.1
	 
	 
	6.6
	
	
	

	
	Apple(R4-2300362)
	0
	0
	0.9
	6.2
	N/A
	N/A
	8.1
	N/A
	N/A
	N/A

	
	Huawei, HiSilicon(R4- 2300715)
	3.1
	3.2
	3.8
	6.2
	-
	-
	7.1
	-
	-
	-

	
	Murata(R4-2302031)
	1.3
	1.3
	1.4
	5.5
	-
	-
	7.7
	-
	-
	-

	
	Qualcomm(R4-2302709)
	1.5
	1.5
	2.2
	6.5
	-
	-
	5.9
	
	
	

	
	MTK
(R4-2219869)
	0
	0
	1
	5.4
	-
	-
	7.2
	-
	-
	-

	
	ZTE, CU
(R4-2215893)
	0.5
	0.6
	1.2
	5.0
	-
	-
	6.7
	-
	-
	-

	n13
	Skyworks(R4-2300652)
	1.7
	1.7
	
	
	
	
	
	
	
	

	n25
	Apple(R4-2300362)
	0
	0
	0
	0
	0.1
	6.9
	6.8
	7.5
	7.9
	N/A

	
	Skyworks(R4-2300652)
	1.0
	1.3
	1.4
	1.5
	1.7
	5.6
	5.5
	6.1
	6.4
	

	
	Huawei, HiSilicon(R4- 2300715)
	3.6
	3.6
	3.6
	3.6
	3.6
	6.7
	6.7
	6.9
	7.0
	-

	n26
	Skyworks(R4-2300652)
	0.9
	1.2
	1.7
	4.4
	5.5
	6.2
	
	
	
	

	
	Apple(R4-2300362)
	0
	0
	0
	5.0
	6.7
	7.5
	N/A
	N/A
	N/A
	N/A

	
	Huawei, HiSilicon(R4- 2300715)
	2.6
	2.4
	2.3
	5.6
	6.3
	6.8
	-
	-
	-
	-

	
	Murata(R4-2302031)
	0.9
	1.1
	1.5
	5.1
	5.8
	6.4
	-
	-
	-
	-

	
	MediaTek(R4-2302353)
	0
	0
	0.5
	5.1
	5.6
	5.6
	
	
	
	

	n28
	Skyworks(R4-2300652)
	0.8
	0.9
	1.0
	2.3
	5.9
	6.9
	
	
	
	

	
	Apple(R4-2300362)
	0
	0
	0
	2.1
	7.3
	8.4
	N/A
	N/A
	N/A
	N/A

	
	Huawei, HiSilicon(R4- 2300715)
	1.4
	1.4
	1.4
	3.1
	6.4
	7.1
	-
	-
	-
	-

	
	Murata(R4-2302031)
	0.9
	1.0
	1.4
	2.1
	4.0
	7.6
	-
	-
	-
	-

	
	Qualcomm(R4-2302709)
	1.9
	1.8
	2.1
	4.4
	7.0
	7.3
	-
	
	
	

	
	MTK
(R4-2219869)
	0
	0
	0
	1.9
	7.2
	8.2
	-
	-
	-
	-

	n66
	Skyworks(R4-2300652)
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	

	n71
	Skyworks(R4-2300652)
	0.3
	0.4
	1.5
	4.7
	5.1
	5.3
	5.6
	
	
	

	
	Apple(R4-2300362)
	0
	0
	1.0
	6.2
	6.7
	7.1
	7.5
	N/A
	N/A
	N/A

	
	Huawei, HiSilicon(R4- 2300715)
	2.9
	2.9
	3.6
	6.2
	6.4
	6.6
	6.8
	-
	-
	-

	
	Murata(R4-2302031)
	1.0
	1.2
	1.3
	4.9
	5.5
	6.2
	6.8
	-
	-
	-

	
	MediaTek(R4-2302353)
	0
	0
	0.5
	4.8
	5.5
	5.6
	5.6
	
	
	

	n85
	Skyworks(R4-2300652)
	1.3
	1.3
	6.2
	
	
	
	
	
	
	

	
	Apple(R4-2300362)
	0
	0
	7.6
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	
	Huawei, HiSilicon(R4- 2300715)
	3.1
	3.2
	6.9
	-
	-
	-
	-
	-
	-
	-

	
	MediaTek(R4-2302353)
	0
	0.5
	4.8
	
	
	
	
	
	
	

	n105
	Skyworks(R4-2300652)
	0.2
	0.3
	1.4
	4.3
	4.6
	4.9
	5.1
	
	
	


Note 1: Skyworks: For n71 and n105 a 5dB improved duplexer isolation and rejection is accounted for as was agreed for the REFSENS evaluation.
Note 2: Moderator: Highlighted sources are taken from previous meetings for reference and consideration.

· Recommended WF
· TBA

Sub-topic 2-2 A-MPR
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-2-1: PC2 A-MPR for band n8
· Proposals
Proposal 1: For NS_43 PC2 1Tx BW=5MHz, modify the A-MPR values for A1 as follows:
	Modulation/Waveform
	A1 (dB)

	
	Outer
	Inner

	DFT-s-OFDM
	Pi/2 BPSK
	
	N/A

	
	QPSK
	≤ [2+1]
	

	
	16 QAM
	≤ [3]
	

	
	64 QAM
	≤ [3]
	

	
	256 QAM
	
	

	CP-OFDM
	QPSK
	≤ [3.5+0.5]
	

	
	16 QAM
	≤ [3.5+0.5]
	

	
	64 QAM
	≤ [4]
	

	
	256 QAM
	
	



Proposal 2: For NS_43 PC2 1Tx BW=10MHz, modify the A-MPR values for A2, A3, A4 and A5 as follows:
	Modulation/Waveform
	A2 (dB)
	A3 (dB)
	A4 (dB)
	A5 (dB)

	
	Outer
	Inner
	Outer
	Inner
	Outer
	Inner
	Outer
	Inner

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 1.5
	N/A
	
	
	
	N/A
	
	N/A

	
	QPSK
	
	
	
	
	≤ [2.5+3]
	
	
	

	
	16 QAM
	
	
	
	
	
	
	≤ [2.5+2.5]
	

	
	64 QAM
	
	
	≤ [2.5+2.5]
	
	
	
	
	

	
	256 QAM
	
	
	
	
	
	
	
	

	CP-OFDM
	QPSK
	
	
	
	
	
	
	≤ [4+2]
	

	
	16 QAM
	
	
	
	
	
	
	≤ [4+2.5]
	

	
	64 QAM
	
	
	≤ [4+2]
	
	
	
	
	

	
	256 QAM
	
	
	
	
	
	
	
	



Proposal 3: For NS_43 PC2 1Tx BW=15MHz, modify the A-MPR values for A6 as follows:
	Modulation/Waveform
	A6

	
	Outer /
Inner (dB)

	DFT-s-OFDM
	Pi/2 BPSK
	≤ [9+3]

	
	QPSK
	≤ [9+3]

	
	16 QAM
	≤ [9+3]

	
	64 QAM
	≤ [9+3]

	
	256 QAM
	≤ [9+3]

	CP-OFDM
	QPSK
	≤ [9+3]

	
	16 QAM
	≤ [9+3]

	
	64 QAM
	≤ [9+3]

	
	256 QAM
	≤ [9+3]



· Recommended WF
· TBA
Issue 2-2-2: PC2 A-MPR for band n28
· Proposals
Proposal 1: For NS_18 PC2 1Tx BW=5MHz, modify the A-MPR values for A1 as follows:
Table 2: NS_18 PC2 A-MPR for BW=5MHz
	Modulation/Waveform
	A1 (dB)

	
	Outer

	DFT-s-OFDM
	Pi/2 BPSK
	≤ [2+1]

	
	QPSK
	≤ [2+1]

	
	16 QAM
	≤ [3+1]

	
	64 QAM
	≤ [4+0.5]

	
	256 QAM
	≤ [6]

	CP-OFDM
	QPSK
	≤ [5]

	
	16 QAM
	≤ [5]

	
	64 QAM
	≤ [5.5]

	
	256 QAM
	≤ [8.5]



Proposal 2: For NS_18 PC2 1Tx BW=10/15/20MHz, modify the A-MPR values for A2 as follows:
Table 3: NS_18 PC2 A-MPR for BW=10, 15, 20MHz
	Modulation/Waveform
	A2 (dB)

	
	Inner/Outer

	DFT-s-OFDM
	Pi/2 BPSK
	≤ [5+3]

	
	QPSK
	≤ [5+3]

	
	16 QAM
	≤ [6+3]

	
	64 QAM
	≤ [7+3]

	
	256 QAM
	≤ [9+2]

	CP-OFDM
	QPSK
	≤ [6.5+3]

	
	16 QAM
	≤ [7+3]

	
	64 QAM
	≤ [8.5+3]

	
	256 QAM
	≤ [11.5]



Proposal 3: For NS_18 PC2 1Tx BW=25/30MHz, modify the A-MPR values for A3/A4/A5 as follows:
Table 4: NS_18 PC2 A-MPR for BW=25, 30MHz
	Modulation/Waveform
	A3 (dB)
	A4 (dB)
	A5 (dB)

	
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM
	Pi/2 BPSK
	[3+0.5]
	[8+2]
	[3+1]

	
	QPSK
	[3+0.5]
	[8+2]
	[3+1]

	
	16 QAM
	[3+0.5]
	[8+3]
	[3+1]

	
	64 QAM
	[3+0.5]
	[8+3]
	[4.5+0.5]

	
	256 QAM
	[3+0.5]
	[8+3]
	[5.5]

	CP-OFDM
	QPSK
	[4.5]
	[9.5+2]
	[5+1]

	
	16 QAM
	[4.5]
	[9.5+2]
	[5+1]

	
	64 QAM
	[4.5]
	[9.5+2]
	[5.5]

	
	256 QAM
	[4.5]
	[9.5+2]
	[7.5]



Based on observation 1 (BW=25MHz is missing from the requirements for NS_18 in Table 6.5.3.3-1 of TS 38.101-1.), it’s also proposed to add the missing CBW=25MHz to NS_18.
Proposal 4: Add BW=25MHz to the requirements for NS_18 in Table 6.5.3.3-1 of TS 38.101-1.

· Recommended WF
· TBA

Issue 2-2-3: General issues for A-MPR
· Proposal 1: Proponent of PC2 FDD bands need to confirm which NS applies and for which channel bandwidths. Especially when CBW is larger than the current specification supports for PC3. 
· Proposal 2: An FDD PC2 band cannot be considered complete if the A-MPR specification is not finalized.
· Recommended WF
· TBA

…
