3GPP TSG-RAN WG4 Meeting # 101-e												R4-2119917
Electronic Meeting, 01 – 12 November, 2021

Agenda item:			7.35
Source:	Moderator (China Unicom)
Title:	Email discussion summary for [101-e][117] NR_PC2_UE_FDD
Document for:	Information
Introduction
In RAN-93e meeting, new WI on high power UE on NR FDD band was approved as a follow-up of the concluded Study Item, with aims of specifying RF requirements for FDD band n1 and n3 PC2. This email discussion summary covers the WI workplan, release independence issues, and RF requirements (e.g. A-MPR, MSD, etc.).
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA

Topic #1: NR FDD PC2 HPUE
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117789
	China Unicom
	Proposal 1: Work plan for WI on high power UE (power class 2) for NR FDD band.

	R4-2117791
	China Unicom
	Proposal 1: CR on release independence of FDD PC2 HPUE (from Rel-15).

	R4-2118889
	OPPO
	Observation 1: It was agreed both 1Tx and 2Tx architecture will be supported in RF requirements for n1 and n3.
Observation 2: FDD PC2 PA is available in the industry and measurement data has been shown in 3GPP.
Proposal 1: Confirm 1Tx architecture is available currently for FDD HPUE.
Proposal 2: If requirements for one architecture cannot be finished in Rel-17, release independent shall be applied to allow UE early implementation.

	R4-2118293
	vivo
	Proposal: Considering possible network performance improvement, the optional UE capability for duty cycle is proposed.

	R4-2118464
	LG Electronics
	Observation 1: For PC2 FDD UE, it is premature to find a suitable PA/Duplexer for PC2 FDD UE with high linearity performance in FDD band.
Based on the above observation, we propose as follow
Proposal 1: 2PA (2x23dBm) Tx Diversity architecture will be considered as shown in Figure 1 for the PC2 FDD UE.
Proposal 2: Based on the above Figure 1, the PC2 FDD UE RF requirements (e.g. MPR, MSD…) should be analyzed.
Proposal 3: The PC2 FDD MPR requirements can reuse the MPR requirements of PC2 TxD (2x23dBm) UE.

	R4-2117848
	Samsung
	Observation 1: Coverage enhancements with the FDD PC2 would be not much to look at in terms of the total averaged transmitted power.
Observation 2: Considering the averaged P-MPR will be even larger than the SAR report of Table 1, the benefit of the PC2 for single FDD band is not foreseen unless other optional SAR schemes are introduced as other bands for the HPUE.
Observation 3: The HPUE especially for the FDD band, “always on high-power”, needs taking care of the large power consumption that is estimated by nearly 55 % higher than other HPUEs at least.
Observation 4: In order to avoid revisiting the requirement in the future like “Low MSD”, the sensitivity degradation or harmonic impact should be widely investigated with the harmonized architecture including 1Tx scenario based on the extensive discussions.
Observation 5: Unless multiple remaining issues described above are resolved, it would be expected that the advantage and disadvantages of this feature will cancel each other out.
Proposal 1: RAN4 should postpone the WI to have more time for the complete feature of the FDD HPUE.

	R4-2117748
	Xiaomi
	Proposal 1: the power tolerance for PC2 for n1 and n3 is +2/-3 regardless of 1Tx or 2Tx architecture.
Observation 1: the A-MPR requirements for NS_100, NS_05, NS_05U, NS_48 and NS_49 shall be evaluated for PC2 n1, and NS_100 shall be evaluated for PC2 n3.

	R4-2117793
	China Unicom
	Proposal 1: CR on UE maximum output power for n1 and n3 PC2.

	R4-2118181
	ZTE Corporation
	Proposal 1: UE maximum output power for high power UE band n1 and band n3 is: 26dBm +2/-3dB.
Proposal 2: No new A-MPR requirements for HPUE band n1 and n3.

	R4-2119426
	Qualcomm Incorporated
	Proposal 1:  Maximum output power for Bands n1 and n3 are specified as 26 dBm +2/-3 dB.
Proposal 2:  PC2 ACLR of 31 dB applies.  General emission requirements apply unchanged for PC2.  Emission requirements apply to the power sum of antenna ports for a 2Tx architecture.
Proposal 3:  Existing UTRA ACLR requirement applies for PC3 and PC2 when NS_100 or NS_xxU is signaled.
Proposal 4:  MPR for PC2 single Tx and dual Tx apply to FDD bands also.
Proposal 5:  It is proposed that Tx and Rx isolations shown in Table 1 along with the insertion loss impact be considered for PC2 FDD in Bands n1 and n3 when deriving MSD.
Proposal 6:  A single MSD requirement is specified that applies to both 1Tx and 2Tx architectures.  The requirement should be derived from 1Tx architecture with improved component performance assumed.

	R4- 2118546
	Huawei, HiSilicon
	Proposal 1: Re-evaluate A-MPR for NS_05, NS_05U, NS_48 and NS_49 based on power class 2. Define new A-MPR if found necessary.
Proposal 2: For NS_48 and NS_49, evaluate A-MPR for BW<=20MHz for power class 2. Update the network signals to include smaller channel bandwidths if found necessary.
Proposal 3: RAN4 to discuss and agree the RF assumptions for PC2 A-MPR measurements (dual PA architecture) and simulations (single PA architecture).

	R4-2118588
	MediaTek Inc.
	Observation 1: In RAN-Plenary#93 meeting, regarding PC2 FDD bands, middle and low FDD bands (e.g., n1, n3, n5 and n28) were discussed in first round.
Observation 2: For PC2 FDD bands with CBW>20MHz, there could be high MSD requirement (e.g., CIM5 MSD) and following system performance degradation. Half-duplex operation can be used as optional capability for reducing MSD issue of PC2 FDD bands. MSD issue could be even worse once PC1.5 is not precluded.
Observation 3: Restricting UL wide CBW to narrow CBW for FDD PC2 bands could mitigate MSD issue rather than remove it. Restricting CBW causes throughput degradation. There is no UL CBW restriction by enabling half-duplex operation. 
Observation 4: Regarding HPUE FDD band without MSD issue, half-duplex operation is not enabled.  
Observation 5: As indicated by R4-2109763, R4-2110798, and R4-2111446, regarding PC2 TX with 50% duty cycle and 40MHz CBW, there is UL throughput gain compared with PC3 TX with 100% duty cycle. 
Observation 6: Half-duplex operation can be enabled to 1Tx or 2Tx architecture if necessary. 
Proposal 1: Enabling half-duplex operation removes MSD issue for HPUE FDD bands. To define UE per-band optional capability for half-duplex operation in FDD bands irrespective of 1Tx or 2Tx architecture. If the capability is not enabled, REFSENS MSD requirement still applies for RX with MSD issue.   

	R4-2118182
	ZTE Corporation
	Observation 1: For 2Tx RF architecture PC2 FDD band n1 and n3, MSD caused by 2Tx can be negligible.
Proposal 1: For 2Tx RF architecture PC2 FDD band n1 and n3, it can be concluded that there are no additional REFSENS degradation comparing with 1Tx PC3 FDD band n1 and n3, respectively.
Observation 2: For 1Tx RF architecture PC2 FDD band n1, MSD can be negligible.
Proposal 2: For 1Tx RF architecture PC2 FDD band n1, it can be concluded that there are no additional REFSENS degradation comparing with 1Tx PC3 FDD band n1.
Proposal 3: For 1Tx RF architecture PC2 FDD band n3, it is proposed to average all the values, i.e. 0.6dB, 1.4dB, 2.2dB and 2.7dB for 35/40/45/50MHz, respectively.

	R4-2117989
	Apple
	Observation 1: For PC2 FDD bands, the UE implementation-based method for SAR compliance may always assume UL transmission is contiguous and P-MPR is applied whenever the Tx output power exceeds 23 dBm. As a result, HPUE cannot be practically realized.
Observation 2: For FDD bands with narrow duplex gap, further UL RB allocation restriction may be needed under HPUE operation to prevent REFSENS degradation which could render a countereffect on having HPUE to improve UL throughput near the cell edge as motivated by this study item.  
Observation 3: Half-duplex operation in FDD bands by nature is duty-cycled in transmission which has inherently resolved the SAR issue under HPUE scenario.
Observation 4: Half-duplex operation allows bypassing the high insertion loss duplexer and avoids REFSENS impact from transmit leakages which can save UL from RB allocation restriction for FDD bands with narrow duplex gap.
Observation 5: For half-duplex operation, full UL RB allocation can be transmitted in a short time burst to save more power consumption as compared to full duplex operation with longer UL transmission time due to RB number restriction to avoid REFSENS impact under high UL transmission power.
Proposal 1: Introduce an optional UE feature to support a hybrid duplex operation switchable between full and half-duplex modes for PC2 FDD bands.
Proposal 2: Send an LS to RAN1 and RAN2 to inquire the necessary joint working group requirements development to enable the hybrid duplex operation feature for PC2 FDD bands.

	R4-2119484
	Skyworks Solutions, Inc.
	Observation 1: Single PC2 PA UE n3 MSD ranges from 0.8dB at 35MHz to 7.2dB at 50MHz CBW.
Observation 2: With MSD levels ranging from 1.6dB at 35MHz CBW to 8.2dB at 50MHz, the n3 MSD for 2TX is approximately 1dB higher than the MSD for 1 Tx. This does not account for reverse IMD mixing. Also, the PC3+PC3 n3 MSD is approximately twice the PC3 1Tx MSD level.
Observation 3: Supporting the higher PC2 transmit power levels with a single PA in band n3 presents several technological challenges for the RF-FE components (PA, DC-DC converters, filters, antenna switches, etc.). It should be noted however that technological solutions have been demonstrated for PC2 in band n41 where the n41 filter requirements are as stringent as those of an FDD band duplexer. Supporting PC2 operation with two PC3 PAs has the advantage of relying on available technology, but this architecture comes with a penalty in filter cost, uplink link budget due to higher MPR and downlink link budget due to higher MSD.
Observation 4: For the channel bandwidth where the PC2 MSD is significantly increased, it may be worth studying HD-FDD solutions as a mitigation technique.
Proposal: 1 Tx architecture should remain the baseline RF-FE architecture for PC2 FDD operation.



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 1-1 Workplan
Issue 1-1: Work plan
· Proposals: Work plan for WI on high power UE (power class 2) for NR FDD band in R4-2117789
· Recommended WF
· TBA

Sub-topic 1-2 Release Independece
Issue 1-2: Release Independence
· Proposals: NR FDD PC2 HPUE is release independent from Rel-15.
· Recommended WF
· TBA

Sub-topic 1-3 UE Tx power and tolerance
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-3: UE Tx power and tolerance for n1 and n3 PC2
· Proposals: For both 1Tx and 2Tx, UE Tx power: 26dBm; Tolerance: +2/-3dB.
· Recommended WF
· Agree on the proposal.

Sub-topic 1-4 MPR
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-4: MPR
· Proposal 1: The PC2 FDD MPR requirements can reuse the MPR requirements of PC2 TxD (2x23dBm) UE.
· Proposal 2: MPR for PC2 single Tx and dual Tx apply to FDD bands also.
· Recommended WF
· TBA

Sub-topic 1-5 A-MPR
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-5-1: Whether A-MPR requirements are needed for n1 and n3 PC2?
· Proposals
· Option 1: Yes
· Option 1-1: The A-MPR requirements for NS_100, NS_05, NS_05U, NS_48 and NS_49 shall be evaluated for PC2 n1, and NS_100 shall be evaluated for PC2 n3.
· Option 1-2: Re-evaluate A-MPR for NS_05, NS_05U, NS_48 and NS_49 based on power class 2. Define new A-MPR if found necessary. For NS_48 and NS_49, evaluate A-MPR for BW<=20MHz for power class 2. Update the network signals to include smaller channel bandwidths if found necessary.
· Option 2: No
· Recommended WF
· TBA

Issue 1-5-2: A-MPR simulation assumptions
· Proposals: Discuss and agree the RF assumptions for PC2 A-MPR measurements (dual PA architecture) and simulations (single PA architecture).
· Assumptions for 1Tx simulation:
· CIM3: 60 dBc.
· IQ image: 28 dB.
· LO leakage: 28 dBc.
· PA calibration point was 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, 100 RB at lower channel edge with 1 dB MPR
· Post PA insertion loss: 4 dB
· Filter rejection for B34 protection: 11 dB.


· Assumptions for 2Tx simulation: TBA

· Recommended WF
· Discuss and agree on assumptions for 1Tx and 2Tx architecture.

Sub-topic 1-6 Emission requirements
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-6: ACLR
· Proposal 1: PC2 ACLR of 31 dB applies.  General emission requirements apply unchanged for PC2.  Emission requirements apply to the power sum of antenna ports for a 2Tx architecture.
· Proposal 2:  Existing UTRA ACLR requirement applies for PC3 and PC2 when NS_100 or NS_xxU is signalled.
· Recommended WF
· TBA

Sub-topic 1-7 MSD Requirements
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-7-1: MSD for n1 PC2
· Proposals: 
· Option 1: For both 1Tx and 2Tx RF architecture PC2 FDD band n1, it can be concluded that there are no additional REFSENS degradation comparing with 1Tx PC3 FDD band n1.
· Option 2: Based on LGE paper (R4-2118464), RAN4 only focus 2Tx RF architecture for PC2 FDD band n1 since reliable RF components for 1Tx RF architecture are not released in the real market.
· Recommended WF
· TBA

Issue 1-7-2: 2Tx - MSD for n3 PC2
· Proposals
· Option 1: For 2Tx RF architecture PC2 FDD band n3, it can be concluded that there are no additional REFSENS degradation comparing with 1Tx PC3 FDD band n3.
· Option 2: With MSD levels ranging from 1.6dB at 35MHz CBW to 8.2dB at 50MHz, the n3 MSD for 2TX is approximately 1dB higher than the MSD for 1 Tx. This does not account for reverse IMD mixing. Also, the PC3+PC3 n3 MSD is approximately twice the PC3 1Tx MSD level.
· Option 3: Firstly, RAN4 discuss the MSD based on 2Tx RF architecture with average manners from interested companies.
· Recommended WF
· TBA

Issue 1-7-3: 1Tx - MSD for n3 PC2
· Proposals
· Option 1: For 1Tx RF architecture PC2 FDD band n3, it is proposed to average all the values, i.e. 0.6dB, 1.4dB, 2.2dB and 2.7dB for 35/40/45/50MHz, respectively.
· Option 2: Single PC2 PA UE n3 MSD ranges from 0.8dB at 35MHz to 7.2dB at 50MHz CBW.
· Option 3: Based on LGE paper (R4-2118464), RAN4 only focus 2Tx RF architecture for PC2 FDD band n3 since reliable RF components for 1Tx RF architecture are not released in the real market.
· Recommended WF
· TBA

Issue 1-7-4: Half-duplex operation to reduce MSD
· Proposal: Consider half-duplex to mitigate MSD issue.
· Option 1: Yes, introduce a new feature in the WI.
· Option 2: No, should not be considered in this WI.
· Recommended WF
· TBA

Sub-topic 1-8 Others
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-8-1: FDD duty cycle
· Proposal: Considering possible network performance improvement, the optional UE capability for duty cycle is proposed.
· Recommended WF
· TBA

Issue 1-8-2: 
· Proposal 1: RAN4 should postpone the WI to have more time for the complete feature of the FDD HPUE.
· Proposal 2: There is no need to discuss this issue in RAN4.

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

	SoftBank, NTTdocomo
KDDI
	For Japan, we’d like to avoid the situation of mixture of FDD-PC2 UEs with or without the support of the national regulations if the operation of FDD-PC2 is granted in the near future. From this standpoint, we’d like to solicit to support in this WI:
1) PHS protection from FDD-PC2 UE, NS_05/05U for n1 (as proposed in 8546 by Huawei, HiSilicon.)
2) n34 range protection with -50dBm/MHz (this is a part of the general requirement for n1),
in addition to PC3 fallback with P-max captured in the current WI.

	LGE
	LGE supports the work plan for WI(R4-2117789). For the protection PHS and n34 from PC2 n1 UE, we can discuss and specify the A-MPR requirements for PC2 UE.

	China Unicom
	Support the work plan.

	Vivo
	Considering the practical issues and many unsolved issues as indicate in R4-2117848, more meeting cycle may be needed.

	Huawei
	Support the work plan.

	ZTE
	Support the work plan.

	MediaTek
	Regarding Tdoc and opinions from RAN4 colleagues as shown above, further discussion for consensus is needed.  


 
Sub topic 1-2 
	Company
	Comments

	Xiaomi
	Wait until other requirements are clear

	LGE
	RAN4 needs carefully check the FDD PC2 capability signalling which is supportive from RAN2.

	OPPO
	Better to be discussed after requirements are defined. This is usual handling approach. 
If requirements for one architecture cannot be finished in Rel-17, release independent shall be applied to allow UE early implementation.

	Vivo
	Propose to discuss it after the solution is finalized.

	Huawei
	As only new RF requirements are specified, we think that FDD HPUE can be release independent from Rel-15 as usual for other HPUE enhancements

	T-Mobile USA
	Power class is signalled per band or per band combination and there is nothing in 38.331 or 38.306 that limits it to TDD bands. Although PC2 it is currently only supported forTDD bands in the RAN4 specs there are no signalling changes to enable PC2 for FDD bands. Therefore, there is no reason that PC2 for FDD cannot be release independent to Rel-15. 

	ZTE
	Like other HPUE topics, it is feasible that NR FDD PC2 HPUE is release independent from Rel-15 with requirements are defined in Rel-17.


 
Sub topic 1-3 
	Company
	Comments

	Xiaomi
	Agree with the proposal

	LGE
	LGE agree with the proposal.

	OPPO
	Ok with proposal.

	China Unicom
	Agree with the proposal.

	Vivo
	Ok with proposal.

	Huawei
	OK

	T-Mobile USA
	Agree with the proposal.

	Qualcomm
	Agree

	Apple
	We support the proposal.

	Skyworks
	Ok with proposal

	ZTE
	Agree with the proposal.

	Samsung
	We are fine with the proposal

	MediaTek
	Support the proposal


 
Sub topic 1-4 
	Company
	Comments

	Xiaomi
	We support proposal 2. The current band agnostic general MPR for PC2 could be also reused for FDD band.

	LGE
	We support Proposal 1 for 2Tx RF architecture first. 2Tx PC2 FDD MPR requirements can reuse MPR requirements of PC2 Tx Diversity (2x23dBm) UEs. 
For 1Tx RF architecture, RAN4 can reuse the existing MPR for PC2 1Tx UE.  But 1Tx RF architecture will be further discussed how to define the other RF requirements (e.g. MSD) since there was not introduced the reliable RF components.

	OPPO
	Proposal 1, at least current 23+23 MPR can be applied to PC2 FDD UE with two Tx PAs. For the 1Tx case, we noticed in R4-2119484 the measurement shows 2TX is approximately 1dB higher than the MSD for 1 Tx without considering reverse IMD mixing impact. However, current 1Tx MPR and 2Tx MPR is just 0.5dB in edge/outer allocations.

	Vivo
	Both 1Tx and 2Tx should be considered to specify for PC2 UE MPR requirements. No significant difference between TDD and FDD, but 1Tx and 2Tx should be differentiated.

	Huawei
	It depends on whether both 1Tx and 2Tx need to be defined for FDD HPUE. Nevertheless, we think that the existing MPR requirements in the spec can be used for FDD HPUE.

	T-Mobile USA
	We think that there should be separate MPR for 1Tx and 2Tx. We also note that although MPR is band agnostic, MPR for PC2 was based on TDD bands. We have been told by one vendor that less MPR may be required for FDD bands than for TDD bands, so before deciding on re-using existing MPR it would be good to understand if better MPR would be possible for FDD bands, and if so the magnitude of the potential improvement.  

	Qualcomm
	Proposal 2 is agreeable.

	Apple
	For 1Tx, we may need to take into account higher insertion loss for duplexer as compared to TDD band pass filter, especially for n3 if duplexer would be redesigned to accommodate higher Tx power.

	Skyworks
	We support proposal 2. We do not see why MPR for FDD bands would be different than MPR for TDD bands

	ZTE
	Proposal 2 is agreeable. As other companies mentioned, MPR is defined as band agnostic, so we see no reason why MPR for FDD bands would be different than MPR for TDD bands.

	Samsung
	Prefer Proposal 2. However, it too premature to decide whether to reuse current TDD based MPR without additional components information to support 1Tx FDD PC2.

	MediaTek
	1Tx and 2Tx should be considered to specify FDD PC2 UE MPR 


 
Sub topic 1-5 
	Company
	Comments

	Xiaomi
	Issue 1-5-1: Whether A-MPR requirements are needed for n1 and n3 PC2?
Support option 1 (Yes). Based on table Table 6.2.3.1-1A in current spec, NS_100, NS_05, NS_05U, NS_48 and NS_49 shall be evaluated for PC2 n1, and NS_100 shall be evaluated for PC2 n3.
Issue 1-5-2: 	Assumptions for 1Tx simulation
Assumption for 1Tx seems acceptable for us.

	LGE
	Issue 1-5-1: Prefer option1 to evaluate the specific NS signaling. Based on the evaluation results, RAN4 can update the A-MPR requirements for PC2 FDD UE. RAN4 may reuse the existing A-MPR for NS_100 in n1 and n3.
Issue 1-5-2: Agree with the simulation assumptions for 1Tx RF architecture. We propose the following simulation assumptions for 2Tx RF architecture.

· Assumptions for 2Tx simulation: TxD WF assumptions can be reused in FDD PC2 2Tx UE.
· RF assumptions: 
            - PC2 with 2x23dBm PAs
            - 4dB post PA losses
            - 10dB antenna isolation
  - Equal power and Equal back-off power split for the two antennas
            - Image and carrier leakage is 28dB for up to 64QAM, image is 35dB for 256QAM
            - CIM3 is 60dB and CIM5 is 70dB
· Usual 3GPP PA calibration for 20MHz QPSK DFT-s-OFDM 100RB0 waveform based on 4dB post PA losses and 1dB MPR.
             - For 23dBm PA: 26dBm at 30dB ACLR
· consider Additional requirement
              - NS_05 and NS_05U(Table 6.5.3.3.4-1 in TS38.101-1), NS_48(Table 6.5.3.3.22-1 in TS38.101-1) and NS_49(Table 6.5.3.3.23-1 in TS38.101-1)
             - NS_100(Table 6.5.2.4.2-1 in TS38.101-1)
※ For more information, refer to R4-2105331(Way forward on MPR evaluation for NR TxD & UL-MIMO).

	Huawei
	Issue 1-5-1:
For evaluation purpose, support to combine both option 1-1 and 1-2. The final A-MPR can be decided after the results are available.
Issue 1-5-2:
Support the assumptions for 1Tx simulations. For 2Tx, OK with LGE’s proposed assumptions and PA calibration point. The common RF assumptions in the MSD analysis can also be considered.

	Qualcomm
	Issue 1-5-1:  Option 1
Issue 1-5-2:  For 1Tx assumptions, the front-end loss for FDD bands n1 and n3 may be larger than 4 dB.  Also need to confirm the B34 filter rejection.

	Apple
	Issue 1-5-1: 
Option 1-2: Due to increased output power, PC2 has always shown different MPR and A-MPR needs. All NS flags used with FDD bands need to be evaluated for PC2 A-MPR.
Issue 1-5-2:
Having unified simulation assumptions for PC2 is appreciated. The proposal for 1Tx is a good start for general assumptions. However, the list contains filter rejection which is band specific and should therefore be removed. We propose to include CIM5 with 70dBc.

	Skyworks
	Issue 1-5-1: Options 1
Issue 1-5-2:  Editorial comment: For 1 Tx, PA calibration is performed at PC2 1dB MPR. For filter rejection, one alternative proposal is to capture text saying “PC2 studies assume the same filter rejection than those used for PC3 studies”, or something along these lines. 

	ZTE
	In my mind, there are no A-MPR requirements for HPUE TDD band in the spec, so we think the A-MPR requirements are defined independent of power class in current spec. Not sure why there is need to re-evaluate the A-MPR. Nevertheless, we are fine to re-evaluate the A-MPR for 1Tx if other companies think there is need. 
Also, in our understanding, there is no need to  re-evaluate A-MPR for 2Tx due to each Tx path are the same with PC3, and it similar with UL-MIMO and/or TxD. 

	MediaTek
	Issue 1-5-1:
We share same view as Huawei. 
Issue 1-5-2:
FDD FE loss is higher than TDD FE loss, [4~5] dB could be expected. Suggest to include CIM5.  


 
Sub topic 1-6 
	Company
	Comments

	Xiaomi
	We generally support the two proposals.

	LGE
	We support proposal 1 and 2. 
For NS_100 A-MPR, the existing A-MPR can be reused in both n1 and n3.

	Huawei
	Support both proposals.

	T-Mobile USA
	Support both proposals. 

	Qualcomm
	Support both proposals

	Apple
	We support both proposals.

	Skyworks
	Both proposals 1 and 2 are needed.

	ZTE
	Generally support the two proposals.
In my understanding, ACLR=31dBc is for 1Tx PA(26dBm) which is the same with HPUE TDD band

	Samsung
	Support both proposals.

	MediaTek
	Support both proposals


 
Sub topic 1-7 
	Company
	Comments

	Xiaomi
	Issue 1-7-1: MSD for n1 PC2
Needs more check.
Issue 1-7-2: 2Tx - MSD for n3 PC2
Needs more check since the values from companies is very different
Issue 1-7-3: 1Tx - MSD for n3 PC2
Needs more check.
Issue 1-7-4: Half-duplex operation to reduce MSD
No strong view

	LGE
	Issue 1-7-1: Option 2. Based on current available RF components, MSD shall be derived.
Issue 1-7-2: Option 3. 
LGE also thinks 2Tx MSD levels are likely higher than 1Tx as in option 2. LGE can provide the required MSD levels based on the 2Tx RF architecture in the next RAN4 meeting.
Issue 1-7-3: Option 3.
We prefer to discuss MSD based on the 2Tx RF architecture in RF Components currently available. LGE can provide MSD data based on the 2Tx RF architecture in the next RAN4 meeting.
Issue 1-7-4: 
LGE thinks the reasonable MSD is observed in SI phase and related Tdocs in this meeting. So the half-duplex operation is quite premature to preclude the FDD operation for PC2 FDD UE.

	China Unicom
	Issue 1-7-4: Option 2.
The half-duplex operation for FDD band is a RedCap UE feature, which should not be targeted to handheld UEs. The HD-FDD operation will result in negative impacts to DL network performance as well as latency and reliability for both UL and DL data traffic, the HD-FDD users experience at most 50% of regular FDD users in DL. And changing the nature of FDD into TDD also brings risks of violating regulatory requirements. In fact, large MSD for certain bands could also be mitigated by gNB scheduling optimizations.
From our view, HD-FDD is a low priority feature. Relevant discussions belong to RAN1 RedCap UE Work Item. We don’t agree to send the LS to RAN1 and RAN2.

	Vivo
	Issue 1-7-1/2/3:
It is too rush to conclude it, FFS is needed. 1Tx requirements is crucial for UE implementation, both 1Tx and 2Tx requirements are proposed to be completed.
Issue 1-7-4: 
If this WI is targeted for Rel17, there may not enough time to introduce it.

	Huawei
	Issue 1-7-1 to 1-7-3: we’d like a bit more time to check.
Issue 1-7-4: The proposal of hybrid HD-FDD seems to assume that in the same cell UEs at the cell edge uses HD-FDD while UEs away from the edge uses FDD. We don’t think it’s possible as per current RAN1/2 specs. And the performance of HD-FDD has been widely questions during SI. Now the WI is specific for band n1 and n3, for which the MSD is not severe. Therefore we propose not to spend much time on this topic during this WI.

	Qualcomm
	Issue 1-7-1:  Option 1 is acceptable for Band n1
Issue 1-7-2:  Needs further study
Issue 1-7-3:  Needs further study
Issue 1-7-4:  Option 2

	Apple
	Issue 1-7-1 to Issue 1-7-3
RAN4 companies are already very familiar with the MSD evaluation and the collective averaging/compromising process. But the importance is the meaning behind the MSD value and its associated test configuration. The WID objective is PC2 HPUE which means the most concerned UL power range is between 23 dBm and 26 dBm. Unfortunately, at such power range normally would mean the UE is close to cell edge and the DL is close to REFSENS level. Therefore, any MSD would imply DL throughput impact. For n3, UL allocation for REFSENS test has been restricted to 50 RB for channel BW wider than 10 MHz. Even for PC3, we already have MSD at 2dB, 5.3dB, 5.8dB, and 6.8dB for 35MHz, 40MHz, 45MHz, and 50MHz respectively, not to mention for PC2 where we would have MSD on top of MSD. What that implies is to avoid DL throughput impact at higher UL power, the UL allocation would need to be further restricted to even below 50 RB. Then the intention of HPUE to improve UL throughput would be totally washed out and conversely may even cause performance degradation.
Half-duplex mode, on the other hand totally avoids the REFSENS impact. Therefore, the UL traffic can be condensed in short time burst with full UL allocation. This not only reduces the UL duty cycle to avoid the SAR issue under HPUE, but also help reduce UL power consumption.
 Issue 1-7-4
Option 1: Yes, introduce a new feature in the WI.

	Skyworks
	Issue 1-7-1:  Option 1 since Option 2 excludes 1 Tx architecture. So option 2 cannot be accepted as we believe 1 Tx architectures should be studied and used as baseline architecture.
Issue 1-7-2:  We were not able to deliver dual PA Tx noise in Rx band measurements in due time. We need to come back at next meeting with detailed measurements data to evaluate n3 2Tx MSD. Considering MSD degradation expected for 2 Tx architectures, we consider RAN4 should adopt separate MSD requirements for 1 Tx and for 2Tx architectures. To address OPPO comments on MPR for 2Tx edge allocations, we think this should not be considered for MSD evaluation since MPR is not a mandatory requirement, it is only an allowance.
Issue 1-7-3:  We need to have separate MSD requirements for 1Tx vs 2Tx architectures. It seems some companies need to come back with further studies. We are ok to wait until more data is presented. Please remember that values in option 2 are absolute MSD levels, ie MSD relative to ideal RB scaled REFSENS levels, while those in option 1 are MSD levels relative to PC3.
Issue 1-7-4:  Hybrid HD-FDD offers an interesting way to resolve MSD issues. It should not be excluded at this stage.

	ZTE
	Issue 1-7-1:  Option 1 is acceptable for Band n1
Issue 1-7-2:  Option 1. But we are ok for more inputs from companies next time.
Issue 1-7-3: Option 1. Actually these datas come from the SI outcomes, where interesting companies provide the results. As mentioned by Skyworks, Option 2 and Option 1 are not use the same metric, that’s why the MSD value in option 2 are larger than Option 1.  
So here we would like to propose that it would be better to compare the PC2 MSD value with the existing PC3 value, rather than the ideal REFSEN value (i.e. scaled with NRB.) for  consistency among companies, which is also aligned with the approaches adopted in SI.
Issue 1-7-4:  Option 2. It had been discussed in SI without outcomes due to the views are diverse. So we agree not spend much time on this.   


	Samsung
	Issue 1-7-1/2/3: None of the options. It is too premature to conclude the MSD impact. In addition, it does not make sense to exclude the 1Tx architecture in this meeting.
Issue 1-7-4: None of the options. Based on the MSD inputs proposed so far, we are not sure that the HD-FDD still have the benefits. However, it is too premature to exclude the concept in this meeting. 

	MediaTek
	Issue 1-7-1/2/3: 
Separate MSD requirements for 1Tx vs 2Tx architectures are needed. Needs further study.
Issue 1-7-4: 
We support option 1 of introducing a new feature in the WI.

	Ericsson
	Issue 1-7-4: Option 2.


 
Sub topic 1-8 
	Company
	Comments

	LGE 
	Issue 1-8-1:
LGE support to discuss the FDD duty cycle capability to keep the coverage and reduce SAR problems.
Issue 1-8-2:
FDD PC2 2Tx architecture is feasible and can reuse existing RF components for PC3 UE. RAN4 can start the WI for PC2 FDD band UE with 2Tx RF architecture in Rel-17. 1Tx RF architecture can be considered if PC2 RF components are available in FDD band.

	OPPO
	Issue 1-8-1: There has already conclusion that duty cycle is not considered in this WI and leave to UE implementation.
Issue 1-8-2: If requirements for one architecture cannot be finished in Rel-17, release independent shall be applied to allow UE early implementation.

	China Unicom
	Issue 1-8-1: FDD duty cycle
In the concluded WI on Inter-band CA HPUE, the duty cycle feature has been applied for both FDD and TDD bands to calculate the total duty cycle value. As it is considered a feasible optional feature for FDD band in CA scenario, the duty cycle capability should also be introduced for single FDD band case. We support to specify the duty cycle feature.
Issue 1-8-2:
Regarding the total averaged transmitted power mentioned in R4-2117848, our understanding is that the averaged transmitted power, Plimit, is calculated when all supported technology in the UE is ON. We don’t understand why all RATs are turned ON when we test the maximum Tx power of NR. In practice, not all supported technologies in the UE will be switched ON, more Tx power can be used by NR.
On power consumption issues, it is obvious that high power UEs (whether FDD, TDD, inter-band CA, UL MIMO, etc.) would result in higher UE power consumption, but the gain for UL network performance is very clear. For 2Tx architecture supporting 26dBm, there is no difference from CA of two FDD bands, power consumption is therefore not a critical issue, as UE is not always needed to transmit by 26dBm.
To check the WI status, there will be a checkpoint during RAN-94e, it is hence not appropriate to discuss whether to postpone the WI right here.

	Vivo
	Issue 1-8-1: We support to further discuss FDD duty cycle capability. Only replying on PMPR, even PC3 UE of FDD band cannot transmit more than 20dBm within SAR limits. If there is no other solution except PMPR to mitigate SAR issue, HPUE of FDD band seems useless.
Issue 1-8-2: Considering the practical issues and many unsolved issue as indicate in R4-2117848,   more meeting cycle may be needed.

	[bookmark: _Hlk86828101]Huawei
	Issue 1-8-1: 1Tx – FDD duty cycle
Duty cycle capability was ruled out in the SI based on lots of discussion. No need to reopen the discussion, as the optional capability aspect is not included in the WI scope.
Issue 1-8-2: 
Option 2. The WI is focused on specifying the identified RF requirements.

	T-Mobile USA
	Issue 1-8-1: 1Tx – FDD duty cycle
We agree with Huawei that the duty cycle capability should not be discussed further. There are some situations with bursty traffic where a UE can use PC2 with P-MPR on an FDD band. Our internal analysis concluded that there is no advantage for coverage of limiting a UE’s duty cycle in order to enable PC2. The link budget is a function of energy per bit, not power alone. PC2 at 50% duty cycle will have the same Eb/No for the same throughput as PC3 with 100% duty cycle. And with PC3 and 100% duty cycle there will be more symbols, so more coding gain. So the coverage would actually be better with PC3 and 100% duty cycle than PC2 with 50% duty cycle. Alternatively, since cell edge throughput will likely require multiple PRBs, it is important to consider that 2 PRBs with a given MCS and 50% duty cycle have the same PSD as 1 PRB with the same MCS and 100% duty cycle. It is a wash. Purposely scheduling a max duty cycle would not be productive in our view.  
Issue 1-8-2: 
Option 2. The WI is focused on specifying the identified RF requirements.

	Qualcomm
	Issue 1-8-2:  There is no need to discuss this issue in RAN4

	Skyworks
	Issue 1-8-1: 1Tx – FDD duty cycle
We understand that duty cycle discussions have not been fruitful for PC2 in the past and that it was ruled out in the SI. However, it seems important to evaluate the link level performance for PC2 FDD under SAR constraints. To mitigate SAR, duty-cycle is one mechanism, P-MPR is another. As pointed out by Vivo, other means that P-MPR needs to be explored. HD-FDD is an alternative scheme that is worth studying since it may bring a good trade-off between having UEs applying sudden power back-off, and duty cycle constraints. Also, HD-FDD eliminates MSD. 

	ZTE
	Issue 1-8-1: It spent a long time to discuss the duty cycle issue for PC2 FDD band during the SI, but no consensus were reached. We think it is hard to pursuade each camp in WI. So we agree that it is no need to reopen the discussion, also duty cycle was not  included in the WID
Issue 1-8-2:  Proposal 2: There is no need to discuss this issue in RAN4. We need to focus on solving the related RF requirements in RAN4

	Samsung
	Issue 1-8-2: Agree with both proposals. We still believe that relying on the implementation-based approach is not good to lead this feature to the real market. Also agree that RAN4 is not the place of the issue.

	MediaTek
	Issue 1-8-1: 1Tx – FDD duty cycle
We share same view as Skyworks. And we think optional UE capability for duty cycle should not be precluded.  
Issue 1-8-2: 
At this stage, further discussion are needed for proposal 1and proposal 2. 

	Ericsson
	Issue 1-8-1: not agreed (as discussed during the SI phase)


 

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

	R4-2117791
CR on release independence
	Company A

	
	Company B

	
	

	R4-2117793
CR on Tx power and tolerance
	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.
	
	Status summary 

	Sub-topic #1-1
	4 companies supports the work plan, 2 companies raised concerns, and comments raised by Japanese operators can be further discussed in A-MPR sub-topic. Moderator’s suggestion is to agree on the work plan.
Tentative agreements: Agree on the work plan.
Candidate options:
Recommendations for 2nd round: None

	Sub-topic #1-2
	Some companies support that FDD PC2 is release independent from Rel-15, and some companies suggested that we should wait until requirements are clear.
Tentative agreements: There is no signalling changes to enable PC2 for FDD bands. NR FDD PC2 HPUE is release independent from Rel-15.
Candidate options:
Recommendations for 2nd round: Further discuss to support release independence of NR FDD PC2 from Rel-15.

	Sub-topic #1-3
	Tentative agreements: For both 1Tx and 2Tx, UE Tx power: 26dBm; Tolerance: +2/-3dB.
Candidate options:
Recommendations for 2nd round: None

	Sub-topic #1-4
	Tentative agreements: MPR for PC2 single Tx and dual Tx apply to FDD bands also.
Candidate options:
Recommendations for 2nd round: Further discuss whether the PC2 FDD MPR requirements can reuse the MPR requirements of PC2 TxD (2x23dBm) UE.

	Sub-topic #1-5
	Tentative agreements: The A-MPR requirements for NS_100, NS_05, NS_05U, NS_48 and NS_49 shall be evaluated for PC2 n1, and NS_100 shall be evaluated for PC2 n3. For NS_48 and NS_49, evaluate A-MPR for BW<=20MHz for power class 2. Update the network signals to include smaller channel bandwidths if found necessary.
Assumptions for 1Tx: 
· CIM3: 60 dBc.
· CIM5: 70dBc
· IQ image: 28 dB.
· LO leakage: 28 dBc.
· PA calibration point was 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, 100 RB at lower channel edge with 1 dB MPR
· Post PA insertion loss: 4~5 dB
· PC2 studies assume the same filter rejection than those used for PC3 studies


For 2 Tx:
· Option 1: No need to re-evaluate A-MPR for 2Tx due to each Tx path are the same with PC3, and it similar with UL-MIMO and/or TxD.
· Option 2: Re-evaluate A-MPR for 2Tx with following assumptions:
· RF assumptions: 
            - PC2 with 2x23dBm PAs
            - 4dB post PA losses
            - 10dB antenna isolation
  - Equal power and Equal back-off power split for the two antennas
            - Image and carrier leakage is 28dB for up to 64QAM, image is 35dB for 256QAM
            - CIM3 is 60dB and CIM5 is 70dB
· Usual 3GPP PA calibration for 20MHz QPSK DFT-s-OFDM 100RB0 waveform based on 4dB post PA losses and 1dB MPR.
             - For 23dBm PA: 26dBm at 30dB ACLR
· consider Additional requirement
              - NS_05 and NS_05U(Table 6.5.3.3.4-1 in TS38.101-1), NS_48(Table 6.5.3.3.22-1 in TS38.101-1) and NS_49(Table 6.5.3.3.23-1 in TS38.101-1)
             - NS_100(Table 6.5.2.4.2-1 in TS38.101-1)

Candidate options:
Recommendations for 2nd round: 
For A-MPR assumptions for 1Tx, confirm whether or not to include CIM5 and what value should be used for CIM5, and to confirm value for Post PA insertion loss.
For 2Tx, discuss whether to re-evaluate A-MPR for 2Tx, and confirm on the assumptions if the evaluation is needed.

	Sub-topic #1-6
	Tentative agreements: PC2 ACLR of 31 dB applies. General emission requirements apply unchanged for PC2.  Emission requirements apply to the power sum of antenna ports for a 2Tx architecture. Existing UTRA ACLR requirement applies for PC3 and PC2 when NS_100 or NS_xxU is signalled.
Candidate options:
Recommendations for 2nd round: None

	Sub-topic #1-7
	Tentative agreements: 
Companies needs more time to check the MSD requirements for PC2 n1 and n3. 
No consensus to support HD-FDD operation (7 companies against introducing HD-FDD, 2 companies support introducing).
Candidate options:
Recommendations for 2nd round: Check whether or not using PC3 REFSENS requirements as reference point for PC2 MSD requirements

	Sub-topic #1-8
	Tentative agreements: No consensus on introducing duty cycle capability for FDD band (5 companies against introducing, 3 companies support introducing).
Whether or not to postpone WI should not be discussed in RAN4, RAN4 focuses on specifying identified RF requirements.
Candidate options:
Recommendations for 2nd round: None




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Sub-topic 2-1 Release independce of NR FDD PC2
Further discuss to support release independence of NR FDD PC2 from Rel-15.
	Company
	Comments

	OPPO
	No strong view, but better to be discussed after requirements are defined. This is usual handling approach. 
If requirements for one architecture cannot be finished in Rel-17, release independent shall be applied to allow UE early implementation.

	ZTE
	Ok to support  release independence of NR FDD PC2 from Rel-15. But TS38.307 CR would be put on hold since the RF requirements are under discussion.



Sub-topic 2-2 MPR requirements
Further discuss whether the PC2 FDD MPR requirements can reuse the MPR requirements of PC2 TxD (2x23dBm) UE.
	Company
	Comments

	OPPO
	Ok with 2Tx architecture to reuse PC2 TxD MPR.

	LGE
	Option1 is to evaluate the 2Tx RF architecture firstly.
For option 2 is cover both 1Tx & 2Tx RF architecture. It means that RAN4 can reuse the existing MPR for PC2 1Tx UE for 1Tx RF architecture and also the existing MPR for 2x23 PA UE for 2Tx RF architecture. So, option 2 is to cover both 1Tx and 2Tx PA architecture. So if RAN4 agree with option 2, then it was included the option 1. 
One discussion point is how to define the other RF requirements (e.g. MSD) for 1Tx PA architecture since there were not introduced reliable RF components.

	Skyworks
	We are ok with draft WF proposal “MPR for PC2 single Tx and dual Tx apply to FDD bands also”.
As commented in round 1, 1Tx architecture should be the baseline architecture.

	ZTE
	Ok with 2Tx architecture to reuse PC2 TxD MPR.

	Huawei
	Support option 2. We should follow the principle that MPR requirements are band independent.

	Qualcomm
	Ok with 2Tx architecture to reuse PC2 TxD MPR.



Sub-topic 2-3 A-MPR
Subtopic 2-3-1: 1Tx architecture
· CIM3: 60 dBc.
· CIM5: 70dBc
· IQ image: 28 dB.
· LO leakage: 28 dBc.
· PA calibration point was 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, 100 RB at lower channel edge with 1 dB MPR
· Post PA insertion loss: 4~5 dB
· PC2 studies assume the same filter rejection than those used for PC3 studies


For assumptions listed above, companies may check:
1) Whether CIM5 is needed and what value should be used for CIM5?
2) What value should be used for Post PA insertion loss?

Subtopic 2-3-2: 2Tx architecture
· Option 1: No need to re-evaluate A-MPR for 2Tx due to each Tx path are the same with PC3, and it similar with UL-MIMO and/or TxD.
· Option 2: Re-evaluate A-MPR for 2Tx with following assumptions:
· RF assumptions: 
            - PC2 with 2x23dBm PAs
            - 4~5dB post PA losses
            - 10dB antenna isolation
  - Equal power and Equal back-off power split for the two antennas
            - Image and carrier leakage is 28dB for up to 64QAM, image is 35dB for 256QAM
            - CIM3 is 60dB and CIM5 is 70dB
· Usual 3GPP PA calibration for 20MHz QPSK DFT-s-OFDM 100RB0 waveform based on 4dB post PA losses and 1dB MPR.
             - For 23dBm PA: 26dBm at 30dB ACLR
· consider Additional requirement
              - NS_05 and NS_05U(Table 6.5.3.3.4-1 in TS38.101-1), NS_48(Table 6.5.3.3.22-1 in TS38.101-1) and NS_49(Table 6.5.3.3.23-1 in TS38.101-1)
             - NS_100(Table 6.5.2.4.2-1 in TS38.101-1)

	Company
	Comments

	LGE
	Subtopic 2-3-1: 1Tx architecture 
We agree to apply CIM5 with 70dBc 
Post PA insertion loss in FDD band is larger than TDD band. Post PA insertion loss(4~5dB,ex) 4dB(Low band), 4.5dB(Mid band),5dB(High band)) in the FDD band can be applied to both 1Tx and 2Tx architectures.
Subtopic 2-3-2: 2Tx architecture
The Post PA IL is the same as 4~5dB as shown in 2-3-1. We also prefer option2 to re-evaluate A-MPR for 2Tx with the following assumptions. Compared to 1Tx, UE using 2Tx should additionally consider Reverse IMD and power sum of emissions. If RAN4 agrees to re-evaluate A-MPR, then the simulation assumptions shall be included in WF on NR FDD PC2 HPUE by China Unicom.

	Skyworks
	Subtopic 2-3-1: 1Tx architecture
As commented in round 2, PC3 RAN4 assumptions should apply to PC2: -70dBc C-IM5 should be assumed for PC2 1Tx.
Subtopic 2-3-2: 2Tx architecture: Option 2. C-IM5 may not be relevant for 2Tx.
PC2 Post PA insertion losses are the same as PC3 assumptions: 4dB.
For PA calibration we prefer a change of wording as: “Usual 3GPP PA calibration for 20MHz QPSK DFT-s-OFDM 100RB0 waveform based on 4dB post PA losses to meet 30dB ACLR at 1dB MPR”. Then the  sentence “For 23dBm PA: 26dBm at 30dB ACLR” may be deleted.

	ZTE
	Subtopic 2-3-2: 2Tx architecture
Option 1. No sure why the studies of UL-MIMO and/or TxD can not be applied. It seems the assumptions are from R4-2105331(Way forward on MPR evaluation for NR TxD & UL-MIMO) according to the 1st round discussion.

	Huawei
	Subtopic 2-3-1: 1Tx
OK with CIM5=70 dBc and post PA loss =4~5 dB
Subtopic 2-3-2: 2Tx
Disagree with option 1 for the reasons as stated by LGE.
Option 2 is acceptable if measurements are to be carried out. Given the difficulties in measurements, we probably should consider alternative ways to determine A-MPR for 2Tx. For example, 2Tx AMPR = 1Tx AMPR + some margin.

	Qualcomm
	Post PA loss is higher in FDD bands than previous study for TDD bands so we should not assume the same 4 dB.  A-MPR does need to be re-evaluated for 2Tx (Option 2), but the PA calibration should be done with higher FE IL for FDD.

	Skyworks
	We agree with ZTE and propose changes directly edited in draftWF to ensure maximum alignment of 2Tx A-MPR assumptions with previsoulsy agreed assumptions for TxDiv.
To Qualcomm, WF is proposed with [4 ~ 5] dB Post PA loss. Hope this way forward is acceptable.



Sub-topic 2-4 MSD Requirements
Sub-topic 2-4-1: Further discuss whether or not using PC3 REFSENS requirements as reference point for PC2 MSD requirements
	Company
	Comments

	LGE
	RAN4 can follow the SI principle to derive PC2 MSD requirements. So we can consider the PC3 REFSENS requirements as a reference point for the PC2 MSD requirements.

	Skyworks
	RAN4 does not define MSD relative to another power class REFSENS level. MSD is evaluated compared to the ideal RB scaled REFSENS level. We prefer this approach rather than defining MSD relative to PC3 REFSENS because the PC3 REFSENS may already include some MSD for certain CBW.

	Samsung
	We don’t see what the reference point means here exactly. Also, since the agreement in the draft WF just captures Option 1, it is not acceptable for us. It is definitely different with our discussion summary of the 1st round. Some companies like us need more time to check the value even for the band n1. 

	ZTE
	Share same view from LGE, follow the SI principle. To SKW, maybe we can use delta MSD on top of the PC3 ones in the spec, like delta MPR approach.

	MediaTek
	We share similar view as Skyworks. 

	Qualcomm
	In the end, reference sensitivity or MSD needs a value.  How that value is determined by each company (relative or absolute) doesn’t matter so much because in the end, all of the inputs will be taken together to determine a final value.

	Skyworks
	Considering there are different views on the convention for capturing PC2 REFSENS levels, we proposed modifications edited directly in the draftWF to collect companies views at next meeting:
· PC2 MSD:
· Option 1: Use PC3 REFSENS requirements as reference point, FFS if  “MSD” is appropriate to capture PC2 REFSENS level for PC2 MSD requirements, eg.  use DeltaPC2_REFSENS instead of PC2 MSD?
· Option 2: Define PC2 MSD using ideal RB scaled REFSENS level as reference point,
Hope that way forward is acceptable.



Sub-topic 2-4-2: Clarification of necessity to support HD-FDD for n1 and n3.
	Company
	Comments

	LGE
	The feasibility could be discussed in separate SI/WI to support HD-FDD in n1 and n3.

	Skyworks
	HD-FDD is a scheme worth studying since it completely eliminates MSD.

	Samsung
	No strong view but the HD-FDD already exists in the WID. We don’t see the reason to have the separate SI/WI.

	ZTE
	It had been discussed in SI without outcomes due to the views are diverse. So we agree not spend much time on this.   

	Huawei
	HD-FDD is studied as a cost reduction means for RedCap which is targeted for low data rate, latency-tolerant MTC use cases. The PC2 FDD discussed here is clearly targeted for eMBB. Don’t see why smartphone UEs would like to have HD-FDD even as an optional feature. For full duplex UEs, the gNB scheduler can already avoid simultaneously Rx/Tx, or schedule different RB resources for DL and UL to minimize interference. There’s no need to introduce HD-FDD for PC2 on band n1/n3.

	MediaTek
	Thanks to RAN4 colleagues for above comments. HD-FDD scheme existed before new introduced UE type. To consider HD-FDD operation should not be precluded.  
MSD will decrease communication distance between UE and gNB. Besides, once HPUE MSD issue is eliminated, UE can receive gNB signal well at cell edge. HD-FDD operation is UE per-band optional capability. There is flexibility to turn on/off HPUE HD-FDD operation. Regarding HPUE FDD band with MSD issue, to have HD-FDD operation removes MSD issue completely and utilize NR’s fully wide TX and RX CBW. For HPUE FDD band without MSD issue, UE can choose not to report the per-band capability to network. 

	Huawei
	We have different views on HD-FDD. A normal FDD UE is fully capable of being scheduled in HD-FDD manner. For such UEs, HD-FDD is not an extra capability. In fact, it’s a hardware restriction (hence reduced capability) and is only needed to report by UEs that are NOT equipped with duplexers. 

	Qualcomm
	There are a number of disadvantages to HD-FDD for latency, throughput, etc.  If HD-FDD were a good solution, it would have been applied to PC3 where there are many bands that suffer uplink interference.  However, HD was never viewed to be a good solution to this problem; instead, uplink allocation restriction, MSD were considered.  While it certainly makes the RF easier, HD doesn’t seem to be a good overall solution here.



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on NR FDD PC2 HPUE
	China Unicom
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-211xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2117789
	Work plan for WI on high power UE (power class 2) for NR FDD band
	China Unicom
	Agreeable
	

	R4-2117791
	CR on release independence of FDD PC2 HPUE
	China Unicom
	Noted
	

	R4-2118889
	R17 FDD HPUE
	OPPO
	Noted
	

	R4-2118293
	Discussion on the remaining issue of FDD HPUE
	vivo
	Noted
	

	R4-2118464
	Considerations on UE RF requirements for High power UE (power class 2) for NR FDD
	LGE
	Noted
	

	R4-2117848
	Practical considerations for FDD PC2
	Samsung
	Noted
	

	R4-2117748
	Discussion on HP UE for FDD bands
	Xiaomi
	Noted
	

	R4-2117793
	CR on UE maximum output power for n1 and n3 PC2
	China Unicom
	Agreeable
	

	R4-2118181
	Discussion on HPUE FDD maximum output power related
	ZTE
	Noted
	

	R4-2119426
	PC2 FDD UE RF requirements
	Qualcomm
	Noted
	

	R4- 2118546
	Discussion on A-MPR requirements for PC2 FDD bands
	Huawei, HiSilicon
	Noted
	

	R4-2118588
	Discussion of UE half-duplex capability for PC2 FDD bands
	MediaTek
	Noted
	

	R4-2118182
	Discussion on HPUE FDD MSD
	ZTE
	Noted
	

	R4-2117989
	Hybrid duplex operation for PC2 FDD bands
	Apple
	Noted
	

	R4-2119484
	PC2 and PC3+PC3 n3 MSD Measurements
	Skyworks
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2119946
	WF on NR FDD PC2 HPUE
	China Unicom
	Agreeable
	

	R4-2120046
	WF on Half duplex operation
	Apple
	Agreeable
	With clarification that the background part is just for information and only



Notes:
1) [bookmark: _GoBack]Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	SoftBank
	Kenichi Kihara
	kenichi.kihara@g.softbank.co.jp

	LG Electronics
	Jaehyuk jang
	jh1.jang@lge.com

	Vivo
	Ziqi Liu
	liuziqi@vivo.com

	T-Mobile USA
	Bill Shvodian
	bill.shvodian@t-mobile.com

	Skyworks Solutions Inc
	Laurent Noel
	Laurent.noel@skyworksinc.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
