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Introduction
Thread [113] includes the following topics:
1. [bookmark: _Hlk115902041]Topic #1 Issues for  (Agenda 7.19)
2. Topic #2 Issues for  (Agenda 7.20)
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

	R4-2400349
	China Unicom
	Revised WID Reserved for post-meeting approval

	R4-2400350
	China Unicom
	BigCR Reserved for post-meeting approval

	R4-2400351
	China Unicom
	TR Reserved for post-meeting approval

	R4-2400830
	CMCC
	Draft CR for TS 38.101-1 to update NR CA with 2DL HPUE requirement on FDD.

	R4-2400831
	CMCC
	Draft CR for TS 38.101-1 to update NR CA with 3DL HPUE requirement on FDD.

	R4-2400192
	Apple
	Observation 1: Considering that this RAN4 meeting is the final working group meeting in Rel-18, it is unlikely that all the 80 new combinations can be completed within the Rel-18 timeframe, especially for those combinations needing new MSD analyses.
Observation 2: For the 27 newly proposed 2-band combinations with PC2 FDD band single UL, there are 14 combinations subject to MSD issue.
Observation 3: For the 53 newly proposed 3-band combinations with PC2 FDD band single UL, there are only 5 band combinations not subject to MSD issue and missing fallback.
Proposal: For the newly proposed band combinations with PC2 FDD band single UL, RAN4 to only complete the ones not subject to MSD issue and missing fallback and postpone all other band combinations to Rel-19.

	R4-2400179
	Apple
	Proposal 1: For CA_n8A-n41A with PC2 1TX on n8, the proposed MSD value is 24dB as shown in Table 2.1.1-3. 
Proposal 2: For CA_n8A-n41A with PC3 2TX on n8, the proposed MSD value is 28.7dB as shown in Table 2.1.2-2.
Proposal 3: For CA_n25A-n77A with PC2 1TX on n25, the proposed MSD value is 25.2dB as shown in Table 2.2.1-3.
Proposal 4: For CA_n25A-n77A with PC3 2TX on n25, the proposed MSD value is 32.4dB as shown in Table 2.2.1-5.

	R4-2401264
	ZTE Corporation, China Unicom
	Correct the NOTE for harmonic MSD for PC2 inter-band CA with single PC2 FDD band.

	R4-2402463
	T-Mobile USA
	Draft CR for 38.101-1 T-Mobile USA PC2 FDD with no MSD

	R4-2402464
	T-Mobile USA
	TP for TR 38.850 DL CA_n25(2A) UL n25 PC2

	R4-2402465
	T-Mobile USA
	TP for TR 38.850 DL CA_n66(2A) UL n66 PC2

	R4-2402466
	T-Mobile USA
	TP for TR 38.850 DL CA_n71(2A) UL n71 PC2

	R4-2402467
	T-Mobile USA
	TP for TR 38.850 DL CA_n25A-n71A UL n25 PC2 and n71 PC2

	R4-2402468
	T-Mobile USA
	TP for TR 38.850 DL CA_n25A-n77A UL n25 PC2

	R4-2402469
	T-Mobile USA
	TP for TR 38.850 DL CA_n41A-n71A UL n71 PC2

	R4-2402470
	T-Mobile USA
	TP for TR 38.850 DL CA_n66A-n77A UL n66 PC2

	R4-2402471
	T-Mobile USA
	TP for TR 38.850 DL CA_n71A-n77A UL n71 PC2

	R4-2400365
	Skyworks
	Proposal 1: For CA_n72(2A) PC3 and PC2 REFSENS, and for UEs with UL restricted to 20MHz, reduce the number of test points from 6 to 1. Specify only the test point which maximizes the SCC MSD.
Proposal 2: 
2.1)	For PC2 operation, specify the intra-band non-contiguous CA REFSENS requirements using ΔRIBNC. For PC2 ΔRIBNC is defined as the allowed reference sensitivity relaxation due to support for intra-band non-contiguous CA operation relative to the band’s default power class reference sensitivity level as specified in Table 7.3.2-1a.
2.2) In clause 3.2 “Symbols”, adopt changes highlighted in yellow 
ΔRIBNC 	Allowed reference sensitivity relaxation to the band’s default power class reference sensitivity due to support for intra-band non-contiguous CA operation.
2.3) In clause 7.3A.2.2, adopt the changes highlighted in yellow:
For intra-band non-contiguous carrier aggregation with one uplink carrier and two or more downlink sub-blocks, the throughput of each downlink component carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) and parameters specified in Table 7.3.2-1a, Table 7.3.2-1b, Table 7.3.2-2, and Table 7.3A.2.2-1 with the default power class reference sensitivity power level increased by ΔRIBNC given in Table 7.3A.2.2-1 for the SCC(s). 
2.4) In clause 7.3A.2.2, adopt the new table numbering scheme highlighted in green below to introduce the PC2 new REFSENS tables FDD band intra-band non-contiguous CA:
· Rename Table 7.3A.2.2-1 to Table 7.3A.2.2-1a for 1UL PC3 test points and update the core requirements accordingly;
· Introduce Table 7.3A.2.2-1b for 1UL 1x26dBm PC2 test points;
· Introduce Table 7.3A.2.2-1c for 1UL TxD 23+23dBm PC2 test points.
Proposal 3: For PC3, consider reducing from 6 to 2 test points by adopting the test points highlighted in green in Table 6 for CA_n71(2A) for Table 7.3A.2.2-1a.
Proposal 4: For 1x26dBm PC2, consider adopting the test points highlighted in green in Table 6 for CA_n71(2A) Table 7.3A.2.2-1b

	R4-2400366
	Skyworks
	Proposal 1: Verify both the PC3 and the PC2 dual-UL PC2 PCC/SCC MSD, using the test points of Table 4. 
A new “Note x” is proposed to specify that the second test point is applicable only to BCS 4/5, and only to UEs supporting symmetrical UL/DL CBW. Interested companies are invited to evaluate the corresponding REFSENS performance.
Proposal 2: 
1.1) For PC2 operation, specify the intra-band contiguous CA REFSENS requirements, using ΔRIBC. For PC2, ΔRIBC is defined as the allowed reference sensitivity relaxation due to support for intra-band non-contiguous CA operation relative to the PC3 REFSENS level, specified in Table 7.3.2-1a.
2.2) In clause 3.2 “Symbols”, adopt changes highlighted in yellow:
ΔRIBC 	Allowed reference sensitivity relaxation to the band’s default power class reference sensitivity due to support for intra-band contiguous CA operation.
2.3) In clause 7.3A.2.1, adopt the changes highlighted in yellow:
For aggregation of two or more downlink FDD carriers with two uplink carriers, the reference sensitivity is defined only for the specific uplink and downlink test points, which are specified in Table 7.3A.2.1-1, and the default power class reference sensitivity power level, increased by ΔRIBC. The requirements apply with all downlink carriers active. Unless provided by Table 7.3.2-4, the reference sensitivity requirements shall be verified with the network signaling value NS_01 (Table 6.2.3.1-1) configured. 

Proposal 3: For one-UL PC2 operation, consider adopting the test points shown in Table 6 for CA_n71B. Interested companies are invited to confirm if such a new test point is needed for PC2 1x26dBm, and for PC2 23+23dBm TxD operation.



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 1-1Handling of new CA combinations with single UL PC2 FDD band
Open issues and candidate options before meeting:
Issue 1-1: Handling of new CA combinations with single UL PC2 FDD band
· Proposal: For the newly proposed band combinations with PC2 FDD band single UL, RAN4 to only complete the ones not subject to MSD issue and missing fallback and postpone all other band combinations to Rel-19.
· Recommended WF
· TBA

Sub-topic 1-2 MSD Analysis
Open issues and candidate options before meeting:
Issue 1-2: MSD Analysis
· Proposal 1: For CA_n8A-n41A with PC2 1TX on n8, the proposed MSD value is 24dB. 
· Proposal 2: For CA_n8A-n41A with PC3 2TX on n8, the proposed MSD value is 28.7dB.
· Proposal 3: For CA_n25A-n77A with PC2 1TX on n25, the proposed MSD value is 25.2dB.
· Proposal 4: For CA_n25A-n77A with PC3 2TX on n25, the proposed MSD value is 32.4dB.
· Recommended WF
· Check the proposed values with draft CRs and TPs (i.e. R4-2400830 with  CA_n8A-n41A, R4-2402468 with CA_n25A-n77A).

Sub-topic 1-3 PC2 for CA_n71(2A)
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-3: PC2 for CA_n71(2A)
· Proposal 1: For CA_n72(2A) PC3 and PC2 REFSENS, and for UEs with UL restricted to 20MHz, reduce the number of test points from 6 to 1. Specify only the test point which maximizes the SCC MSD.

· Proposal 2: 
· Proposal 2-1: For PC2 operation, specify the intra-band non-contiguous CA REFSENS requirements using ΔRIBNC. For PC2 ΔRIBNC is defined as the allowed reference sensitivity relaxation due to support for intra-band non-contiguous CA operation relative to the band’s default power class reference sensitivity level as specified in Table 7.3.2-1a.
· Proposal 2-2: In clause 3.2 “Symbols”, adopt changes highlighted in yellow 
ΔRIBNC 	Allowed reference sensitivity relaxation to the band’s default power class reference sensitivity due to support for intra-band non-contiguous CA operation.
· Proposal 2-3: In clause 7.3A.2.2, adopt the changes highlighted in yellow:
For intra-band non-contiguous carrier aggregation with one uplink carrier and two or more downlink sub-blocks, the throughput of each downlink component carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) and parameters specified in Table 7.3.2-1a, Table 7.3.2-1b, Table 7.3.2-2, and Table 7.3A.2.2-1 with the default power class reference sensitivity power level increased by ΔRIBNC given in Table 7.3A.2.2-1 for the SCC(s).
· Proposal 2-4: In clause 7.3A.2.2, adopt the new table numbering scheme highlighted in green below to introduce the PC2 new REFSENS tables FDD band intra-band non-contiguous CA:
-Rename Table 7.3A.2.2-1 to Table 7.3A.2.2-1a for 1UL PC3 test points and update the core requirements accordingly;
-Introduce Table 7.3A.2.2-1b for 1UL 1x26dBm PC2 test points;
-Introduce Table 7.3A.2.2-1c for 1UL TxD 23+23dBm PC2 test points.

· Proposal 3: For PC3, consider reducing from 6 to 2 test points by adopting the test points highlighted in green in Table 6 for CA_n71(2A) for Table 7.3A.2.2-1a.
Table 6: One uplink PC3 REFSENS for CA_n71(2A) - Table 7.3A.2.2-1a.
	CA configuration
	SCS
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
	ΔRIBNC (dB)
	Duplex mode

	CA_n71(2A)
	15/15
	5MHz + 5MHz
	Wgap = 25.0
	5
	4.0
	FDD

	
	
	
	Wgap = 5.0
	20
	0.0
	

	
	
	10MHz + 5MHz
	Wgap = 20.0
	5 (RBstart = 9)
	4.6
	

	
	
	
	Wgap = 5.0
	20 (RBstart = 9)
	2.3
	

	
	
	15MHz + 10MHz
	Wgap = 10.0
	5 (RBstart = 2)
	22.2
	

	
	
	
	Wgap = 5.0
	20 (RBstart = 19)
	5.2
	

	
	
	20MHz + 5MHz
	Wgap = 10.0
	20 (RBstart = 0)
	23.6
	

	
	
	25MHz + 5MHzX
	Wgap = 5.0
	20 (RBstart = 8)
	23.7
	

	NOTE 7: The carrier centre frequency of SCC in the DL operating band is configured closer to the UL operating band.
NOTE X: Applicable only to BCS 4 and 5 and to UEs supporting the symmetrical UL/DL bandwidths.



· Proposal 4: For 1x26dBm PC2, consider adopting the test points highlighted in green in Table 6 for CA_n71(2A) Table 7.3A.2.2-1b
Table 7: One uplink 1x26dBm PC2 REFSENS for CA_n71(2A) - Table 7.3A.2.2-1b.
	CA configuration
	SCS
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	Wgap / [MHz]
	UL PCC allocation
	ΔRIBNC (dB)
	Duplex mode

	CA_n71(2A)
	15/15
	20MHz + 5MHz
	Wgap = 10.0
	20 (RBstart = 0)
	25.6
	FDD

	
	
	25MHz + 5MHzX
	Wgap = 5.0
	20 (RBstart = 8)
	25.7
	

	NOTE 7: The carrier centre frequency of SCC in the DL operating band is configured closer to the UL operating band.
NOTE X: Applicable only to BCS 4 and 5 and to UEs supporting the symmetrical UL/DL bandwidths.




· Recommended WF
· TBA

Sub-topic 1-4 PC2 CA_n71B BCS4-5 MSD
Sub-topic description 
Open issues and candidate options before meeting:
Issue 1-4: PC2 CA_n71B BCS4-5 MSD
· Proposal 1: Verify both the PC3 and the PC2 dual-UL PC2 PCC/SCC MSD, using the test points of Table 4. A new “Note x” is proposed to specify that the second test point is applicable only to BCS 4/5, and only to UEs supporting symmetrical UL/DL CBW. Interested companies are invited to evaluate the corresponding REFSENS performance.
Table 4: CA_n71B REFSENS dual UL test point candidates.
	CA configuration
	SCS
(PCC/SCC)
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
(LCRB)
	UL SCC allocation
(LCRB)
	IMD order 
affecting
PCC

	IMD order 
affecting
SCC

	Duplex mode

	CA_n71B
	15/15
	10MHz + 20MHz
	6 (RBSTART = 16) 
	12 (RBSTART = 86) 
	3
	5
	FDD

	CA_n71B
	15/15
	5MHz + 30MHzX
	3 (RBSTART = 7) 
	18 (RBSTART = 100) 
	3
	5
	FDD

	NOTE 1:	All combinations of channel bandwidths defined in Table 5.5A.1-1.
NOTE 2:	The carrier center frequency of SCC in the UL operating band is configured closer to the DL operating band.
NOTE 3:	The transmitted power over both PCC and SCC shall be set to PUMAX, as defined in subclause 6.2A.4.
NOTE 4:	The PCC allocation is the same as the transmission bandwidth configuration NRB, as defined in Table 5.3.2-1.
NOTE 5:  Applicable only to BCS 1.
NOTE X:  Applicable only to BCS 4 and 5, and only to UEs supporting the symmetrical UL/DL bandwidths.



· Proposal 2: 
· Proposal 2-1: For PC2 operation, specify the intra-band contiguous CA REFSENS requirements, using ΔRIBC. For PC2, ΔRIBC is defined as the allowed reference sensitivity relaxation due to support for intra-band non-contiguous CA operation relative to the PC3 REFSENS level, specified in Table 7.3.2-1a.
· Proposal 2-2: In clause 3.2 “Symbols”, adopt changes highlighted in yellow:
ΔRIBC 	Allowed reference sensitivity relaxation to the band’s default power class reference sensitivity 			due to support for intra-band contiguous CA operation.
· Proposal 2-3: In clause 7.3A.2.1, adopt the changes highlighted in yellow:
For aggregation of two or more downlink FDD carriers with two uplink carriers, the reference sensitivity is 	defined only for the specific uplink and downlink test points, which are specified in Table 7.3A.2.1-1, and the 	default power class reference sensitivity power level, increased by ΔRIBC. The requirements apply with all 	downlink carriers active. Unless provided by Table 7.3.2-4, the reference sensitivity requirements shall be 	verified with the network signaling value NS_01 (Table 6.2.3.1-1) configured. 

· Proposal 3: For one-UL PC2 operation, consider adopting the test points shown in Table 6 for CA_n71B. Interested companies are invited to confirm if such a new test point is needed for PC2 1x26dBm, and for PC2 23+23dBm TxD operation.
Table 6: One uplink PC2 REFSENS test point for CA_n71B
	CA configuration
	SCS
(kHz)
	Aggregated channel bandwidth (PCC+SCC)
	UL PCC allocation
	ΔRIBC (dB)
	PC2 architecture
	Duplex mode

	CA_n71BX
	15/15
	30MHz + 5MHz 
	20 (RBstart = 0)
	[1.1]
	1x26dBm
	FDD

	
	
	30MHz + 5MHz 
	20 (RBstart = 0)
	FFS
	23+23dBm
	

	NOTE X: Applicable only to BCS 4 and 5 and UE UEs supporting the optional symmetrical UL/DL bandwidths.



· Recommended WF
· TBA

Sub-topic 1-5 TPs/Draft CRs
Open issues and candidate options before meeting:
Issue 1-5: TPs/Draft CRs
· Proposals
	T-doc number
	Company
	Proposals / Observations

	R4-2400830
	CMCC
	Draft CR for TS 38.101-1 to update NR CA with 2DL HPUE requirement on FDD.

	R4-2400831
	CMCC
	Draft CR for TS 38.101-1 to update NR CA with 3DL HPUE requirement on FDD.

	R4-2401264
	ZTE Corporation, China Unicom
	Correct the NOTE for harmonic MSD for PC2 inter-band CA with single PC2 FDD band.

	R4-2402463
	T-Mobile USA
	Draft CR for 38.101-1 T-Mobile USA PC2 FDD with no MSD

	R4-2402464
	T-Mobile USA
	TP for TR 38.850 DL CA_n25(2A) UL n25 PC2

	R4-2402465
	T-Mobile USA
	TP for TR 38.850 DL CA_n66(2A) UL n66 PC2

	R4-2402466
	T-Mobile USA
	TP for TR 38.850 DL CA_n71(2A) UL n71 PC2

	R4-2402467
	T-Mobile USA
	TP for TR 38.850 DL CA_n25A-n71A UL n25 PC2 and n71 PC2

	R4-2402468
	T-Mobile USA
	TP for TR 38.850 DL CA_n25A-n77A UL n25 PC2

	R4-2402469
	T-Mobile USA
	TP for TR 38.850 DL CA_n41A-n71A UL n71 PC2

	R4-2402470
	T-Mobile USA
	TP for TR 38.850 DL CA_n66A-n77A UL n66 PC2

	R4-2402471
	T-Mobile USA
	TP for TR 38.850 DL CA_n71A-n77A UL n71 PC2



· Recommended WF
· Companies may check whether the TPs and draft CRs are agreeable.

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

	R4-2400352
	China Unicom
	Revised WID Reserved for post-meeting approval

	R4-2400353
	China Unicom
	BigCR Reserved for post-meeting approval

	R4-2400354
	China Unicom
	TR Reserved for post-meeting approval

	R4-2400369
	Skyworks
	Observation 1: For band n1 PC2 A-MPR, an additional [2] dB allowance was agreed upon to account for TxD performance.

Observation 2: For region A1, 10MHz CBW, the measurements confirm simulation results from [1, 2]: For 1x26dBm PC2 PA: PC3+2.7dB and PC3 +2.9dB OBO is needed to meet the NS_07 requirements. For 2x23dBm PC3+PC3 (TxD) architectures, an additional 1.4dB to 1.6dB OBO is needed.

Proposal: In Table 6.2.3.1-1, attach Note 7 to the Band n13 NS_07 A-MPR requirement.

	R4-2400170
	Apple
	Observation 1: According to the simulations no additional A-MPR is required to meet the in-band UE-to-UE coexistence requirements. The restrictions in LCRB, RB_start and the FOOB range result in MPR being enough for compliance.
Observation 2: For NS_17 with full-band duplexer architecture (i.e. single duplexer design) additional power back-off is required for PC3 and PC2.
Observation 3: Introducing a new NS flag for single duplexer architecture would prevent legacy UEs to camp on the band n28 cell. Use of modified MPR behaviour would allow new and legacy UEs to camp on a cell and let the network know via bit setup whether additional power back-off is required. Additionally, a new UE with superior performance could simply decide to not use the bit to indicate improved uplink power and coverage. In total, the use of modified MPR behaviour results into more flexibility compared to a new NS flag.
Proposal 1: Specify NS_17 A-MPR for PC3 and PC2 and make the additional power back-off available through modified MPR behaviour.
Proposal 2: Consider tables 3, 4 and 5 when specifying A-MPR for UEs deploying single duplexer architecture for n28.
Observation 4: Simulations suggest that at least 23dB filter rejection is required for frequencies below 694MHz to avoid additional power back-off for PC2.
Proposal 3: Discuss whether modern full-band duplexer technology can reach the minimum required rejection to achieve compliance with UE-to-UE coexistence requirements.
Observation 5: New devices supporting full-band duplexer for NR would also need to implement a dual duplexer for LTE NS_17 since there is no dedicated PC3 A-MPR in LTE. This is not a realistic assumption as handhelds typically use the same duplexers for LTE and NR to save area consumption, cost and reduce complexity. Not updating LTE alongside NR might prevent the use of full-band duplexers in the field.
Proposal 4: LTE specification needs to be updated with PC3 A-MPR for NS_17 to make LTE and NR requirements suitable for full-band duplexer implementation.
Observation 6: To handle all the practical implementation aspects of full-band duplexer the PC3 NS_17 A-MPR needs to be introduced to LTE. The WI scope for HPUE FDD bands does not include LTE and would require an extension to allow the modification of LTE specs. Due to the very late timing and the approaching Rel-18 closure it might be advisable to implement the full band duplexer assumption in a later release.
Proposal 5: Since there is a strong demand from industry to specify full band duplexer requirements it is proposed to create a full-band duplexer work item for Rel-19. The work item shall consider discussion on all the issues for NR, LTE and legacy devices.

	R4-2400171
	Apple
	Observation 1: For NS_06 there exist two company contributions indicating 0.5dB additional power back-off need for outer allocations compared to MPR.
Proposal 1: Introduce A-MPR for outer allocations by specifying Table 2 for NS_06.
Proposal 2: On n13 (NS_07): Introduce RB regions and A-MPR according to Table 3 and Table 4.
Proposal 3: On n13 (NS_07): In case additional A-MPR is required for the additional SEM (referring to discussion on NS_06) then combine those A-MPR via max() operator.
Proposal 4: On n7 (NS_46): Consider Table 5, 6 and 7 when defining A-MPR for PC2.
Observation 2: On n26: It seems that no proposal was made in RAN4#109 and no discussion took place. Which makes the captured data in WF of RAN4#108-bis the most reason input.
Proposal 5: On n26: If no further inputs are made this meeting, then standardise the captured RB regions and A-MPR from WF of RAN4#108-bis.

	R4-2400699
	AT&T, FirstNet
	TP for TR 38.896 to add PC2 for n14

	R4-2400670
	AT&T, Verizon, Skyworks
	TP for TR 38.896 to add PC2 for n2

	R4-2402212
	Huawei, HiSilicon
	Proposal 1: For a UE implementing the dual-duplexer on band n28, no A-MPR for NS_17 is needed for PC2 as well as PC3.
Observation 1: The UE co-existence requirement (with NOTE 34) for band n28 has the same protected frequency range as NS_17, but different channel allocation conditions. It seems to apply regardless if NS_17 is signalled or not, and for any UE power class.
Observation 2: A UE that needs A-MPR for A1 as proposed in [6] may not be able to meet the UE co-existence requirement in NOTE 34.
Proposal 2: Consider the following PC2 A-MPR requirements for NS_17.
Proposal 3: Further study if PC3 A-MPR is needed for NS_17 for single-duplexer implementations.
Proposal 4: Define an additional set of A-MPR requirements for single-duplexer implementations, which can be indicated via modifiedMPR-Behavior.

	R4-2402213
	Huawei, HiSilicon
	Proposal 1: The current A-MPR requirements for NS_46 can be reused for PC2 UEs.
Proposal 2: Regarding the candidate proposal from [2], consider the following corrections/modifications: 
For BW=40MHz, consider to define a new region (e.g. 4.14<=RBend*12*SCS<4.5) with PC2 A-MPR = PC3 A5 + 3, instead of expanding the region for A4.
Align the carrier centre frequency ranges for BW=15/20/25MHz with those for PC3 when defining the A-MPR requirements.
Proposal 3: No A-MPR is needed for BW=10MHz.
Proposal 4: Ensure that the PC2 A-MPR is not 3dB higher than that for PC3 for the same RB allocation, particularly for BW=15/20MHz.
Observation 1: There’s no fundamental difference between reducing the MOP by 3dB and power class fallback. In the event of power class fallback, a PC2 compliant UE can follow the PC2 power control requirements (in the absence of PC3 A-MPR for >54RBs) and reduce its Tx power to ensure its MOP is no more than 23dBm. The exact details can be left for UE implementation.
Proposal 5: Remove the RB restriction for PC2 UEs while keep it for PC3. And there’s no need to define additional requirement for the corner case of having power class fallback and more than 54 RBs simultaneously.

	R4-2402214
	Huawei, HiSilicon
	Proposal 1: Take the simulation results into account when deciding the PC2 A-MPR for NS_12, NS_13 and NS_14.
Some abnormalities are shown in the simulation results for NS_15. Hence, more time to investigate the issue is needed.
Proposal 2: Allow more time to study the PC2 A-MPR for NS_15.

	R4-2402742
	Qualcomm
	Proposal 1: Adopt the A-MPR regions and A-MPR values in Table 1 and Table 2 for NS_46 for PC2 operation.

Proposal 2: Allow PC2 capable UEs to reduce their output power 23 dBm – max(MPR,4) dB in case PC2 needs to fall back to PC3 operation and transmit more than 54 RB. Apply this for both SC-FDMA and CP-OFDM and all modulation orders.

Proposal 3: While all intermediate results indicate n28 PC2 via full duplexer being feasible, it is proposed to continue the study further to complete all measurements before agreeing NS_17 A-MPR being the only required specification impact.

Proposal 4: Update the NS_17 A-MPR for PC2 as shown in Table 4 and Table 5

	R4-2402743
	Qualcomm
	DraftCR for Adding PC2 requirements for band n7.



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 A-MPR
Sub-topic description: Five issues are covered under this sub-topic:
Issue 2-1-1: NS_07 (A-MPR for n13 PC2)
Issue 2-1-2: NS_17 (A-MPR for n28 PC2)
Issue 2-1-3: NS_46 (A-MPR for n7 PC2)
Issue 2-1-4: NS_12, NS_13, NS_14, NS_15 (A-MPR for n26 PC2)
Issue 2-1-5: NS_06 (A-MPR for n13, n14, n85 PC2)

Open issues and candidate options before meeting:
Issue 2-1-1: NS_07 (A-MPR for n13 PC2)
· Proposal1:  In Table 6.2.3.1-1, attach Note 7 (Moderator: i.e. The 1Tx architecture is assumed. For power class 2 UE indicating txDiversity-r16 [TS 38.306], the additional relaxation of [2] dB is applicable.) to the Band n13 NS_07 A-MPR requirement.
· Proposal 2: A-MPR regions and values:
· Option 1 (Apple): (R4-2400171)Introduce RB regions and A-MPR according to Table 3 and Table 4. In case additional A-MPR is required for the additional SEM (referring to discussion on NS_06) then combine those A-MPR via max() operator.
Table 3: A-MPR regions for NS_07 (PC2)
	Channel Bandwidth, MHz
	Carrier Frequency, MHz
	Regions
	A-MPR

	
	
	RBstart*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	5 MHz
	782 ≤ Fc ≤ 784.5
	≥0
	≥ 1.8
	A3

	5 MHz
	779.5 ≤ Fc < 782
	≤ 0.9
	≥ 0
	A1

	
	
	> 0.9, ≤ 1.26
	≥1.26
	A2

	
	
	> 1.26, ≤ 3.42
	≥ 1.8
	A3

	
	
	>3.42
	≤ 0.36
	A4

	
	
	>1.26, ≤2.16
	≥1.26, <1.8
	A5

	
	
	>3.06
	>0.36
	A5

	10 MHz
	Fc = 782
	≤ 2.34
	≥ 0
	A1

	
	
	>2.34, ≤ 3.24
	≥ 1.44
	A2

	
	
	> 3.24, ≤ 6.48
	≥ 3.24
	A3

	
	
	> 6.48
	≤ 0.36
	A4

	
	
	>3.24, ≤6.48
	≥1.8, <3.24
	A5

	
	
	>6.48
	>0.36
	A5



Table 4: A-MPR for NS_07 (PC2)
	Modulation/Waveform
	A1
	A2
	A3
	A4
	A5

	
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM PI/2 BPSK
	12 + 3
	9 + 2.5
	6 + 2.5
	3 + 2.5
	3

	DFT-s-OFDM QPSK
	12 + 3
	9 + 2.5
	6 + 2.5
	3 + 2.5
	3

	DFT-s-OFDM 16 QAM
	12 + 3
	9 + 2.5
	6 + 2.5
	3 + 2.5
	3

	DFT-s-OFDM 64 QAM
	12 + 3
	9 + 2.5
	6 + 2.5
	3 + 2.5
	3

	DFT-s-OFDM 256 QAM
	12 + 3
	9 + 2.5
	6 + 2.5
	3 + 2.5
	3

	CP-OFDM QPSK
	14 + 3
	10 + 2.5
	7 + 2.5
	3 + 2.5
	3

	CP-OFDM 16 QAM
	14 + 3
	10 + 2.5
	7 + 2.5
	3 + 2.5
	3

	CP-OFDM 64 QAM
	14 + 3
	10 + 2.5
	7 + 2.5
	3 + 2.5
	3

	CP-OFDM 256 QAM
	14 + 3
	10 + 2.5
	7 + 2.5
	3 + 2.5
	3



· Option 2 (Qualcomm RAN4-109): (R4-2320652) Adopt the A-MPR regions and A-MPR values in Table 7 and Table 8 for NS_07 for PC2 operation.
Table 7: A-MPR regions for NS_07 for PC2
	Channel Bandwidth, MHz
	Carrier Frequency, MHz
	Regions
	A-MPR

	
	
	RBstart*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	5 MHz
	782 ≤ Fc ≤ 784.5
	>0
	≥ 1.8
	A3

	5 MHz
	779.5 ≤ Fc < 782
	≤ 0.9
	≥ 0
	A1

	
	
	> 0.9, ≤ 1.26
	≥1.26
	A2

	
	
	> 1.26, ≤ 3.42
	≥ 1.8
	A3

	
	
	>3.42
	≤ 0.36
	A4

	10 MHz
	Fc = 782
	≤ 2.34
	≥ 0
	A1

	
	
	>2.34, ≤ 3.24
	≥ 1.44
	A2

	
	
	> 3.24, ≤ 6.48
	≥ 3.24
	A3

	
	
	> 6.48
	≤ 0.36
	A4



Table 8: A-MPR for NS_07 for PC2
	Modulation/Waveform
	A1
	A2
	A3
	A4

	
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM PI/2 BPSK
	12
	9
	8
	6

	DFT-s-OFDM QPSK
	12
	9
	8
	6

	DFT-s-OFDM 16 QAM
	12
	9
	8
	6

	DFT-s-OFDM 64 QAM
	12
	9
	8
	6

	DFT-s-OFDM 256 QAM
	12
	9
	8
	6

	CP-OFDM QPSK
	14
	10
	9
	6

	CP-OFDM 16 QAM
	14
	10
	9
	6

	CP-OFDM 64 QAM
	14
	10
	9
	6

	CP-OFDM 256 QAM
	14
	10
	9
	6



· Option 3 (Huawei RAN4-108-bis): (R4- 2316475) Take the simulation results into account when deciding the PC2 A-MPR for NS_07.
· Recommended WF
· TBA

Issue 2-1-2: NS_17 (A-MPR for n28 PC2)
· Proposal 1: Define an additional set of A-MPR requirements for single-duplexer implementations, which can be indicated via modified MPR-Behavior.
· Proposal 2: For a UE implementing the dual-duplexer on band n28, no A-MPR for NS_17 is needed for PC2 as well as PC3.
· Proposal 3: A-MPR regions and values:
· Option 1 (Apple): Consider tables 3, 4 and 5 when specifying A-MPR for UEs deploying single duplexer architecture for n28.
Table 3: A-MPR regions for NS_17 for PC2
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBstart*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	10 MHz
	723 ≤ Fc ≤ 728
	≤ 0.18 
	≤ 1.44
	A1

	
	
	≥ 0
	>= 5.4
	A2



Table 4: A-MPR for NS_17 for PC3
	Modulation/Waveform
	A1
	A2

	 
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM
 
 
 
 
	PI/2 BPSK
	≤ 2.0
	≤ 2.5

	
	QPSK
	≤ 2.5
	≤ 3.5

	
	16 QAM
	≤ 3.0
	≤ 4.0

	
	64 QAM
	≤ 3.0
	≤ 4.0

	
	256 QAM
	 
	

	CP-OFDM
 
 
 
	QPSK
	≤ 4.0
	≤ 5.0

	
	16 QAM
	≤ 4.0
	≤ 5.0

	
	64 QAM
	≤ 4.0
	≤ 5.0

	
	256 QAM
	
	 




Table 5: A-MPR for NS_17 for PC2
	Modulation/Waveform
	A1
	A2

	 
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM
 
 
 
 
	PI/2 BPSK
	≤ 3.0
	≤ 3.5

	
	QPSK
	≤ 3.5
	≤ 4.5

	
	16 QAM
	≤ 4.0
	≤ 5.0

	
	64 QAM
	≤ 4.0
	≤ 5.0

	
	256 QAM
	 
	≤ 5.0

	CP-OFDM
 
 
 
	QPSK
	≤ 5.0
	≤ 6.0

	
	16 QAM
	≤ 5.0
	≤ 6.0

	
	64 QAM
	≤ 5.0
	≤ 6.0

	
	256 QAM
	
	 



· Option 2 (Huawei): Consider the following PC2 A-MPR requirements for NS_17.
Table 1: A-MPR regions for NS_17 for PC2
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBstart*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	10 MHz
	723 ≤ Fc ≤ [728]
	≥ 0
	≥ [7.2]
	A1



Table 2: A-MPR for NS_17 for PC2
	Modulation/Waveform
	A1

	 
	Outer/Inner

	DFT-s-OFDM
 
 
 
 
	PI/2 BPSK
	≤ [5]

	
	QPSK
	≤ [5]

	
	16 QAM
	≤ [5]

	
	64 QAM
	≤ [5]

	
	256 QAM
	≤ [5.5]

	CP-OFDM
 
 
 
	QPSK
	≤ [5.5]

	
	16 QAM
	≤ [5.5]

	
	64 QAM
	≤ [5.5]

	
	256 QAM
	



· Option 3 (Qualcomm): Update the NS_17 A-MPR for PC2 as shown in Table 4 and Table 5.
Table 4: NS_17 PC2 A-MPR
 
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBstart*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	10 MHz
	723 ≤ Fc ≤ 728
	≤ 0.18
	≤ 1.44
	A1

	
	
	≥ 0
	> 5.4
	A2



Table 5: A-MPR for NS_17 for PC2
	Modulation/Waveform
	A1
	A2

	 
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM
 
 
 
 
	PI/2 BPSK
	≤ [3]
	≤ [3.5]

	
	QPSK
	≤ [3]
	≤ [4]

	
	16 QAM
	≤ [3.5]
	≤ [4]

	
	64 QAM
	≤ [4]
	≤ [4.5]

	
	256 QAM
	 
	≤ [5.5]

	CP-OFDM
 
 
 
	QPSK
	≤ [4.5]
	≤ [5.5]

	
	16 QAM
	≤ [5]
	≤ [5.5]

	
	64 QAM
	≤ [5]
	≤ [5.5]

	
	256 QAM
	
	 



· Proposal 4: Further discuss and study following issues related with A-MPR for n28 PC2:
· Proposal 4-1: Discuss whether modern full-band duplexer technology can reach the minimum required rejection to achieve compliance with UE-to-UE coexistence requirements.
· Proposal 4-2: LTE specification needs to be updated with PC3 A-MPR for NS_17 to make LTE and NR requirements suitable for full-band duplexer implementation. Since there is a strong demand from industry to specify full band duplexer requirements it is proposed to create a full-band duplexer work item for Rel-19. The work item shall consider discussion on all the issues for NR, LTE and legacy devices.
· Proposal 4-3: Further study if PC3 A-MPR is needed for NS_17 for single-duplexer implementations.
· Proposal 4-4: While all intermediate results indicate n28 PC2 via full duplexer being feasible, it is proposed to continue the study further to complete all measurements before agreeing NS_17 A-MPR being the only required specification impact.
· Recommended WF
· TBA

Issue 2-1-3: NS_46 (A-MPR for n7 PC2)
· Proposal 1: General A-MPR issues for NS_46:
· Proposal 1-1: The current A-MPR requirements for NS_46 can be reused for PC2 UEs.
· Proposal 1-2: No A-MPR is needed for BW=10MHz.
· Proposal 1-3: Ensure that the PC2 A-MPR is not 3dB higher than that for PC3 for the same RB allocation, particularly for BW=15/20MHz.
· Proposal 1-4: Remove the RB restriction for PC2 UEs while keep it for PC3. And there’s no need to define additional requirement for the corner case of having power class fallback and more than 54 RBs simultaneously.

· Proposal 2: A-MPR regions and values:
· Option 1 (Apple): 
Table 7: A-MPR regions for NS_46 for PC2 (Red colour indicates differences to [7])
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBend*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	10 MHz
	2555 ≤ FC ≤ 2565

	≥ 7.92
	≥ 7.2
	A5

	
	
	≥ 7.92
	< 2.16
	A5

	15 MHz
	2547.5 ≤ FC ≤ 2562.5
	≥ 11.16
	≥ 7.2
	A6

	
	
	≥ 11.16
	< 7.2
	A10

	20 MHz
	2540 ≤ FC ≤ 2560
	≥12.6, < 15.3
	≥ 10.8
	A6

	
	
	≥ 15.3
	≥ 8.64
	A6

	
	
	≥ 14.4, < 15.3
	 < 8.64
	A10



Table 8: A-MPR regions for NS_46 for PC2 
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBend*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	25 MHz
	2512.5 ≤ FC ≤ 2557.5
	< 12.24
	>max (0, 12*SCS*RBend - 2.7)
	A5

	
	
	≥ 0
	> 16.02
	A9

	
	
	≥ 0
	≥ 12.24, ≤ 16.02
	A6

	
	
	≥ 17.64
	< 12.24
	A10

	30 MHz
	2515 ≤ FC ≤ 2555
	≥0, <1.44
	>0
	A4

	 
	 
	≥1.44, <13.5
	>max (0, 12*SCS*RBend -1.8)
	A5

	 
	 
	≥13.5, <19.8
	>11.52
	A6

	 
	 
	≥19.8, <25.92
	>6.3
	A7

	 
	 
	≥25.92
	>0
	A8

	
	
	> 20.7 , < 25.92
	≤ 6.3
	A10

	35 MHz
	2517.5 ≤ FC ≤ 2552.5
	≥0, <3.42
	>0
	A4

	
	
	≥3.42, <15.84
	>max (0, 12*SCS*RBend - 3.06)
	A5

	
	
	≥15.84, <22.68
	>12.6
	A6

	
	
	≥22.68, <28.8
	>9.0
	A7

	
	
	≥28.8
	>0
	A8

	
	
	> 24.3 , < 28.8
	≤  9.0
	A10

	40 MHz
	2520 ≤ FC ≤ 2550
	≥0, <4.14
	>0
	A4

	
	
	≥4.14, <5.04
	>max (0, 12*SCS*RBend - 4.5)
	A11

	
	
	≥5.04, <18
	>max (0, 12*SCS*RBend - 4.5)
	A5

	
	
	≥18, <25.74
	>13.5
	A6

	
	
	≥25.74, <32.4
	>12.6
	A7

	
	
	≥32.4
	>0
	A8

	
	
	> 27.9 , < 32.4
	≤  12.6
	A10

	50 MHz
	2525 ≤ FC ≤ 2545
	≥0, <9
	>0
	A4

	
	
	≥9, <21.6
	>max (0, 12*SCS*RBend - 7.2)
	A5

	
	
	≥21.6, <31.5
	>18
	A6

	
	
	≥31.5, <39.6
	>16.2
	A7

	
	
	≥39.6
	>0
	A8

	
	
	> 33.84, < 39.6
	≤ 16.2
	A10




Table 9: A-MPR for NS_46 for PC2
	Modulation/Waveform
	A4
	A5
	A6
	A7
	A8
	A9
	A10
	A11

	 
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM
	PI/2 BPSK
	6.5
	2.5
	3.5
	7.5
	11.0
	6.5
	3.0
	5.0

	 
	QPSK
	6.5
	2.5
	4.0
	7.5
	11.0
	6.5
	3.0
	5.0

	 
	16 QAM
	6.5
	2.5
	4.0
	7.5
	11.0
	6.5
	3.5
	5.0

	 
	64 QAM
	6.5
	 2.5
	4.0
	7.5
	11.0
	6.5
	3.5
	5.0

	 
	256 QAM
	 6.5
	 
	 
	7.5
	11.0
	6.5
	
	5.0

	CP-OFDM
	QPSK
	6.5
	3.5
	6.0
	8.5
	12.0
	8
	4.5
	6.5

	 
	16 QAM
	6.5
	3.5
	6.0
	8.5
	12.0
	8
	4.5
	6.5

	 
	64 QAM
	6.5
	3.5
	6.0
	8.5
	12.0
	8
	4.5
	6.5

	 
	256 QAM
	 6.5 
	 
	 
	8.5
	12.0
	8
	
	



· Option 2 (Huawei):
Regarding the candidate proposal from [R4-2320652], consider the following corrections/modifications:
For BW=40MHz, consider to define a new region (e.g. 4.14<=RBend*12*SCS<4.5) with PC2 A-MPR = PC3 A5 + 3, instead of expanding the region for A4.
Align the carrier centre frequency ranges for BW=15/20/25MHz with those for PC3 when defining the A-MPR requirements.
For BW=10 to 25MHz plus 50MHz, correct the overlapping A-MPR regions as follows:
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBend*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	10 MHz
	[TBC] ≤ FC ≤ 2565

	≥ 7.92
	≥ 5.4
	[A9]

	
	
	≥ 7.92
	< 5.4
	[A10]

	15 MHz
	[2560.5] ≤ FC ≤ 2562.5
	≥ 11.16
	≥ 5.4
	[A9]

	
	
	≥ 11.16
	< 5.4
	[A10]

	20 MHz
	[2552] ≤ FC ≤ 2560
	≥12.6, < 15.3
	≥ 10.8
	A7

	
	
	≥ 15.3
	> 0
	[A9]

	
	
	≥ 14.4, < 15.3
	< 5.4
	[A10]

	25 MHz
	2534.5 ≤ FC ≤ 2557.5
	< 14.4
	>max (0, 12*SCS*RBend - 2.7)
	A5

	
	
	≥ 14.4, <18.9
	> 9.9
	A7

	
	
	≥ 18.9
	≥ 7.2
	A9

	
	
	≥ 17.64
	< 7.2
	A10

	50 MHz
	2525 ≤ FC ≤ 2545
	≥0, <9
	>0
	A4

	
	
	≥9, <21.6
	>max (0, 12*SCS*RBend - 7.2)
	A5

	
	
	≥21.6, <31.5
	>18
	A6

	
	
	≥31.5, <39.6
	>16.2
	A7

	
	
	≥39.6
	>0
	A8

	
	
	> 33.84, < 39.6
	≤ 16.2
	A10

	40 MHz
	2520 ≤ FC ≤ 2550
	≥0, <4.14
	>0
	A4

	
	
	≥4.14, <4.5
	>0
	5/6.5

	
	
	≥4.5, <18
	>max (0, 12*SCS*RBend - 4.5)
	A5

	
	
	≥18, <25.74
	>13.5
	A6

	
	
	≥25.74, <32.4
	>12.6
	A7

	
	
	≥32.4
	>0
	A8

	
	
	> 27.9 , < 32.4
	≤  12.6
	A10



· Option 3 (Qualcomm): 
Table 1: A-MPR regions for NS_46 for PC2
	Channel Bandwidth, MHz
	Carrier Center Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBend*12*SCS
MHz
	LCRB*12*SCS
MHz
	

	10 MHz
	2550 ≤ FC ≤ 2565

	≥ 7.92
	≥ 5.4
	A6

	
	
	≥ 7.92
	< 5.4
	A5

	15 MHz
	2545 ≤ FC ≤ 2562.5
	≥ 11.16
	≥ 5.4
	A6

	
	
	≥ 11.16
	< 5.4
	A5

	20 MHz
	2540 ≤ FC ≤ 2560
	≥12.6, < 15.3
	> 9.72
	A7

	
	
	≥ 15.3
	> 9.72
	A9

	
	
	≥ 14.4
	≤ 9.72
	A10

	25 MHz
	2534.5 ≤ FC ≤ 2557.5
	< 14.4
	>max (0, 12*SCS*RBend - 2.7)
	A5

	
	
	≥ 14.4, <18.9
	> 12.6
	A6

	
	
	≥ 18.9
	> 16.02
	A9

	
	
	≥ 18.9
	≤ 16.02, ≥ 9.72
	A6

	
	
	≥ 17.64
	< 9.72
	A10

	30 MHz
	2515 ≤ FC ≤ 2555
	≥0, <1.44
	>0
	A4

	 
	 
	≥1.44, <13.5
	>max (0, 12*SCS*RBend -1.8)
	A5

	 
	 
	≥13.5, <19.8
	>11.52
	A6

	 
	 
	≥19.8, <25.92
	>6.3
	A7

	 
	 
	≥25.92
	>0
	A8

	
	
	> 20.7 , < 25.92
	≤ 6.3
	A10

	35 MHz
	2517.5 ≤ FC ≤ 2552.5
	≥0, <3.42
	>0
	A4

	
	
	≥3.42, <15.84
	>max (0, 12*SCS*RBend - 3.06)
	A5

	
	
	≥15.84, <22.68
	>12.6
	A6

	
	
	≥22.68, <28.8
	>9.0
	A7

	
	
	≥28.8
	>0
	A8

	
	
	> 24.3 , < 28.8
	≤  9.0
	A10

	40 MHz
	2520 ≤ FC ≤ 2550
	≥0, < 4.5
	>0
	A4

	
	
	≥ 4.5, <18
	>max (0, 12*SCS*RBend - 4.5)
	A5

	
	
	≥18, <25.74
	>13.5
	A6

	
	
	≥25.74, <32.4
	>12.6
	A7

	
	
	≥32.4
	>0
	A8

	
	
	> 27.9 , < 32.4
	≤  12.6
	A10

	50 MHz
	2525 ≤ FC ≤ 2545
	≥0, <9
	>0
	A4

	
	
	≥9, <21.6
	>max (0, 12*SCS*RBend - 7.2)
	A5

	
	
	≥21.6, <31.5
	>18
	A6

	
	
	≥31.5, <39.6
	>16.2
	A7

	
	
	≥39.6
	>0
	A8

	
	
	> 33.84, < 39.6
	≤ 16.2
	A10

	NOTE 1:	> 9.72 MHz for DFT-s-OFDM, > 16.02 MHz for CP-OFDM. 




Table 2: A-MPR for NS_46 for PC2
	Modulation/Waveform
	A4
	A5
	A6
	A7
	A8
	A9
	A10

	 
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM
	PI/2 BPSK
	6.5
	2.5
	3.5
	6
	10
	6.5
	3.0

	 
	QPSK
	6.5
	2.5
	3.5
	6
	10
	6.5
	3.0

	 
	16 QAM
	6.5
	2.5
	3.5
	6
	10
	6.5
	3.5

	 
	64 QAM
	6.5
	2.5
	3.5
	6
	10
	6.5
	3.5

	 
	256 QAM
	6.5
	 
	 
	6
	10
	6.5
	

	CP-OFDM
	QPSK
	6.5
	3.5
	5.5
	7
	11
	8
	4.5

	 
	16 QAM
	6.5
	3.5
	5.5
	7
	11
	8
	4.5

	 
	64 QAM
	6.5
	3.5
	5.5
	7
	11
	8
	4.5

	 
	256 QAM
	 6.5 
	 
	 
	7
	11
	8
	



· Recommended WF
· TBA

Issue 2-1-4: NS_12, NS_13, NS_14, NS_15 (A-MPR for n26 PC2)
· Proposals: A-MPR regions and values:
· Option 1 (Huawei, R4-2402214): Take the simulation results into account when deciding the PC2 A-MPR for NS_12, NS_13 and NS_14.Some abnormalities are shown in the simulation results for NS_15. Hence, more time to investigate the issue is needed. Allow more time to study the PC2 A-MPR for NS_15.

· Option 2 (Apple, R4-2315374 RAN4-108ibs):
Table 1: A-MPR regions for NS_12
	Channel BW
	RBStart*12*SCS (MHz)
	LCRB*12*SCS (MHz)
	A-MPR 

	5MHz
	≤1.8
	>0
	A1

	
	>1.8
	>1.08
	A2

	10MHz
	≤3.6
	>0
	A1

	
	>3.6, ≤5.04
	
	A2



Table 2: A-MPR for NS_12
	Modulation/Waveform
	A1
	A2

	
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM PI/2 BPSK
	≤ 5 +2.5
	3.0

	DFT-s-OFDM QPSK
	≤ 5 +2.5
	3.0

	DFT-s-OFDM 16 QAM
	≤ 5.5 +2
	3.0

	DFT-s-OFDM 64 QAM
	≤ 5.5 +2
	3.0

	DFT-s-OFDM 256 QAM
	≤ 9.5
	4.5

	CP-OFDM QPSK
	≤ 7 +1.5
	4.5

	CP-OFDM 16 QAM
	≤ 7 +1.5
	4.5

	CP-OFDM 64 QAM
	≤ 7 +1.5
	4.5

	CP-OFDM 256 QAM
	≤ 9.5
	6.5



Table 3: A-MPR regions for NS_13
	Channel BW
	Carrier Frequency, Fc, MHz
	RBStart*12*SCS (MHz)
	LCRB*12*SCS (MHz)
	A-MPR

	5MHz
	819.5 ≤ Fc < 821.5
	≤1.44
	<1.08
	A1

	
	
	≤1.44
	≥1.08
	A2

	
	
	>1.44
	≥1.8
	A3

	5MHz
	Fc ≥ 821.5
	≤0.54
	<1.08
	A1

	
	
	
	≥3.24
	A3

	
	
	
	<3.24, ≥2.52
	A4



Table 4: A-MPR for NS_13
	Modulation/Waveform
	A1
	A2
	A3
	A4

	
	Outer/Inner
	Outer/Inner
	Outer
	Outer

	DFT-s-OFDM PI/2 BPSK
	≤ 3.5 +1.0
	≤ 4.5 +2
	≤ 3 +1.0
	≤ 3

	DFT-s-OFDM QPSK
	≤ 3.5 +1.0
	≤ 4.5 +2
	≤ 3 +1.0
	≤ 3

	DFT-s-OFDM 16 QAM
	≤ 3.5 +1.0
	≤ 5 +1.5
	≤ 3 +1.0
	≤ 3

	DFT-s-OFDM 64 QAM
	≤ 4.5 
	≤ 5 +1.5
	≤ 3 +1.0
	≤ 3

	DFT-s-OFDM 256 QAM
	≤ 8
	≤ 6 +1
	
	

	CP-OFDM QPSK
	≤ 5 +1.0
	≤ 6.5 +1.0
	≤ 4.5 +1.0
	≤ 4.5

	CP-OFDM 16 QAM
	≤ 5 +1.0
	≤ 6.5 +1.0
	≤ 4.5 +1.0
	≤ 4.5

	CP-OFDM 64 QAM
	≤ 6 
	≤ 6.5 +1.0
	≤ 4.5 +1.0
	≤ 4.5

	CP-OFDM 256 QAM
	≤ 8 
	≤ 8
	
	



Table 5: A-MPR regions for NS_14
	Channel BW
	RBStart*12*SCS (MHz)
	LCRB*12*SCS (MHz)
	A-MPR 

	10MHz
	≤0.18
	<1.08
	A1

	
	≥0
	≥9
	A2

	
	≥0
	≥8.64, <9
	A4

	15MHz
	≤1.8
	<1.8
	A1

	
	≥0
	≥9
	A2

	
	≤1.8
	≥1.8, <3.6e6
	A4

	
	≥0
	≥8.64, <9
	A4

	20MHz
	≤3.42
	<1.8
	A3

	
	≥0
	≥9
	A2

	
	≤3.42
	≥1.8, <3.6e6
	A4

	
	≥0
	≥8.64, <9
	A4



Table 6: A-MPR for NS_14
	Modulation/Waveform
	A1
	A2
	A3
	A4

	
	Outer/Inner
	Outer
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM PI/2 BPSK
	≤ 3 +1.5
	≤ 2 +1.5
	≤ 3 +1.5
	≤ 3

	DFT-s-OFDM QPSK
	≤ 3 +1.5
	≤ 2 +1.5
	≤ 3 +1.5
	≤ 3

	DFT-s-OFDM 16 QAM
	≤ 3 +1.5
	≤ 2 +1.5
	≤ 3 +1.5
	≤ 3

	DFT-s-OFDM 64 QAM
	≤ 3 +1.5
	
	≤ 3 +1.5
	≤ 3

	DFT-s-OFDM 256 QAM
	
	
	≤ 8
	≤ 4.5

	CP-OFDM QPSK
	≤ 5 +1.5
	≤ 4 +1.0
	≤ 5 +1.5
	≤ 3

	CP-OFDM 16 QAM
	≤ 5 +1.5
	≤ 4 +1.0
	≤ 5 +1.5
	≤ 3

	CP-OFDM 64 QAM
	≤ 6 +0.5
	≤ 5.0
	≤ 6 +0.5
	≤ 3.5

	CP-OFDM 256 QAM
	≤ 8
	
	≤ 8
	≤ 6.5



Table 7: A-MPR regions for NS_15
	Channel BW
	Carrier Frequency, Fc, MHz
	RBend*12*SCS (MHz)
	LCRB*12*SCS (MHz)
	A-MPR

	5MHz
	840.5 < Fc ≤ 846.5
	≥3.24
	>0
	A1

	
	
	<3.24, ≥2.52
	≥1.44
	A2

	
	
	<0.9
	≤0.36
	A3

	
	
	<2.53, ≥1.8
	≥1.44
	A5

	
	
	<1.08
	>0.36, ≤0.72
	A5

	10MHz
	840 < Fc ≤ 844
	≥5.76
	>1.08
	A1

	
	
	≥5.76
	≤1.08
	A4

	
	
	<5.76, ≥4.14
	≥2.7
	A2

	
	
	<2.52
	≤0.36
	A3

	
	
	<4.14, ≥1.8
	≥2.52
	A5

	
	
	<2.52
	>0.36, ≤0.72
	A5

	
	835 < Fc ≤ 840
	≥7.2
	>0
	A1

	
	
	<7.2, ≥5.22
	≥4.32
	A2

	
	
	<1.08
	≤0.36
	A3

	
	
	<7.2, ≥5.22
	<4.32, ≥3.24
	A5

	
	
	<1.44
	>0.36, ≤0.72
	A5

	15MHz
	837.5 < Fc ≤ 841.5
	≥9.36
	>1.08
	A1

	
	
	≥9.36
	≤1.08
	A4

	
	
	<9.36, ≥4.68
	≥3.6
	A2

	
	
	<3.96
	≤0.36
	A3

	
	
	<4.68, ≥1.8
	≥2.52
	A5

	
	
	<3.96
	>0.36, ≤1.08
	A5

	
	
	<9.36, ≥4.68
	≥3.6
	A5

	
	831.5 < Fc ≤ 837.5
	≥10.8
	>1.08
	A1

	
	
	≥10.8
	≤1.08
	A4

	
	
	<10.8, ≥6.48
	≥3.6
	A2

	
	
	<2.7
	≤0.36
	A3

	
	
	<2.7
	>0.36, ≤0.72
	A5

	
	Fc ≤ 831.5
	≥13.14
	>0
	A1

	
	
	<13.14, ≥7.92
	≥3.6
	A2

	
	
	<0.72
	≤0.36
	A3

	
	
	<1.08
	>0.36, ≤0.72
	A5

	20MHz
	835 < Fc ≤ 839
	≥12.24
	>1.08
	A1

	
	
	≥12.24
	≤1.08
	A4

	
	
	<12.24, ≥8.46
	≥5.4
	A2

	
	
	<5.58
	≤0.36
	A3

	
	
	< 8.46, ≥1.8
	≥3.6
	A5

	
	
	<6.12
	>0.36, ≤1.08
	A5

	
	
	<12.24, ≥8.46
	< 5.4, ≥3.6
	A5

	
	Fc ≤ 835
	≥13.68
	>1.08
	A1

	
	
	≥13.68
	≤1.08
	A4

	
	
	<13.68, ≥8.46
	≥5.4
	A2

	
	
	<4.32
	≤0.36
	A3

	
	
	<4.68
	>0.36, ≤1.08
	A5



Table 8: A-MPR for NS_15
	Modulation/Waveform
	A1
	A2
	A3
	A4
	A5

	
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM PI/2 BPSK
	≤ 9 +1.5
	≤ 5 +1.5
	≤ 4 +3
	≤ 9 +1.5
	≤ 3

	DFT-s-OFDM QPSK
	≤ 9 +1.5
	≤ 5 +1.5
	≤ 4 +3
	≤ 9 +1.5
	≤ 3

	DFT-s-OFDM 16 QAM
	≤ 9 +1.5
	≤ 5 +1.5
	≤ 4 +3
	≤ 9 +1.5
	≤ 3

	DFT-s-OFDM 64 QAM
	≤ 9 +1.5
	≤ 5 +1.5
	≤ 4 +3
	≤ 9 +1.5
	≤ 3

	DFT-s-OFDM 256 QAM
	≤ 9 +1.5
	≤ 5 +1.5
	≤ 9
	≤ 13.5
	≤ 4.5

	CP-OFDM QPSK
	≤ 10.5 +2
	≤ 6.5 +1.5
	≤ 4 +3
	≤ 10.5 +1.5
	≤ 4.5

	CP-OFDM 16 QAM
	≤ 10.5 +2
	≤ 6.5 +1.5
	≤ 4 +3
	≤ 10.5 +1.5
	≤ 4.5

	CP-OFDM 64 QAM
	≤ 10.5 +2
	≤ 6.5 +1.5
	≤ 4 +3
	≤ 10.5 +1.5
	≤ 4.5

	CP-OFDM 256 QAM
	≤ 10.5 +2
	≤ 6.5 +1.5
	≤ 9
	≤ 13.5
	≤ 6.5



 
· Recommended WF
· TBA

Issue 2-1-5: NS_06 (A-MPR for n13, n14, n85 PC2)
· Proposal 1: Introduce A-MPR for outer allocations by specifying Table 2 for NS_06.
Table 2: A-MPR for NS_06 (Power Class 2)
	Modulation/Waveform
	Outer (dB)

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 1.0

	
	QPSK
	≤ 1.5

	
	16 QAM
	≤ 2.5

	
	64 QAM
	≤ 3.0

	
	256 QAM
	≤ 4.5

	CP-OFDM
	QPSK
	≤ 3.5

	
	16 QAM
	≤ 3.5

	
	64 QAM
	≤ 4.0

	
	256 QAM
	≤ 6.5



· Recommended WF
· TBA

Sub-topic 2-2 TPs/Draft CRs
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-2: TPs/Draft CRs
· Proposals
	T-doc number
	Company
	Proposals / Observations

	R4-2400699
	AT&T, FirstNet
	TP for TR 38.896 to add PC2 for n14
(Moderator Note: A draft revision of this contribution was uploaded into the inbox folder in [110][113] HPUE_Basket_FDD ) 

	R4-2400670
	AT&T, Verizon, Skyworks
	TP for TR 38.896 to add PC2 for n2

	R4-2402743
	Qualcomm
	DraftCR for Adding PC2 requirements for band n7.




