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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA

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

	R4- 2204081
	Huawei, HiSilicon, China Unicom
	CR to TS38101-1 Addition of PC2 A-MPR for NS_05, NS_05U, NS_48 and NS_49

	R4-2204221
	Qualcomm Incorporated
	Observation 1: Not enough AMPR exists to cover CIM5.
Proposal 1: Add the regions and AMPR as shown in Table 2-1 and Table 2-3 to cover AMPR for CIM5.

	R4-2206096
	Lenovo
	Observation 1:  	For the same RB allocation having bandwidth less than or equal to 2.52 MHz, the allowed A-MPR is at least 10 dB larger for the 20 MHz carrier than for the 5 MHz carrier.
Observation 2:  	The allowed A-MPR for RB allocations of less than or equal to 2.52 MHz in bandwidth part BWP 1 is reduced by at least 10 dB for the 5 MHz carrier C1 relative to the A-MPR that is allowed for the 20 MHz carrier.
Observation 3:	For RB allocations less than or equal to 1.08 MHz, the allowed A-MPR for BWP 2 is reduced by 5 dB for the 5 MHz carrier C2 relative to the A-MPR that is allowed for the 20 MHz carrier.
Proposal:  	In order to reduce the A-MPR for wideband carriers at the edge of bands with additional emissions requirements, consider studying the definition of A-MPR for bandwidth parts contained within carriers smaller than the full carrier bandwidth.

	R4- 2204079
	Huawei, HiSilicon
	Proposal 1: Adopt the 1Tx PC2 A-MPR requirements based on the proposals in previously agreed WF, taking into account any additional data in this meeting if provided.
Proposal 2: It’s proposed that additional [1] dB relaxation on top of the 1Tx PC2 A-MPR values is allowed for 2Tx PC2 A-MPR. For the sake of simplicity, the A-MPR tables don’t have to be duplicated in the specification.



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
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1: A-MPR for 1Tx
· Proposals: For NS_05 and NS_05U, take the values from Huawei CR (R4- 2204081) as baseline, taking into account Qualcomm’s (R4-2204221) additional data. i.e.
Table 6.2.3.4-11: A-MPR regions for NS_05 and NS_05U (Power Class 2)
	Channel Bandwidth (MHz)
	Carrier Centre Frequency, Fc (MHz)
	Region A

	Region B
	Region C

	
	
	RBstart
	LCRB
	A-MPR
	RBstart
	LCRB
	A-MPR
	RBstart
	LCRB
	A-MPR

	5
	1922.5 ≤ FC < 1927.5
	< 1.98 MHz/12/SCS
	> 1.44 MHz/12/SCS
	A3
	< 0.72 MHz/12/SCS
	≤ 1.44 MHz/12/SCS
	A4
	
	
	

	10
	1925 ≤ FC < 1935
	< 1.98 MHz/12/SCS
	> 0
	A1
	≥ 1.98 MHz/12/SCS
	> max(0, RBstart-1.08 MHz/12/SCS)
	A7
	≥ 7.2 MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A1

	
	
	
	
	
	≥ 1.98, ≤2.7
MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A8
	
	
	

	10
	1935 ≤ FC < 1945
	
	> 3.96 MHz/12/SCS
	A4
	
	
	
	
	
	

	15
	1927.5 ≤ FC < 1932.5
	< 3.6 MHz/12/SCS
	> 0
	A1
	≥ 3.6 MHz/12/SCS
	> max(0, RBstart-1.8 MHz/12/SCS)
	A7
	≥ 10.08  MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A1

	
	
	
	
	
	≥ 3.6, ≤4.68
MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A8
	
	
	

	15
	1932.5 ≤ FC < 1942.5
	< 1.98 MHz/12/SCS
	> 0
	A1
	≥ 1.98 MHz/12/SCS
	> max(0, RBstart+1.08 MHz/12/SCS)
	A7
	≥ 12.24 MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A1

	15
	1942.5 ≤ FC < 1947.5
	
	> 5.04 MHz/12/SCS
	A5
	
	
	
	
	
	

	20
	1930 ≤ FC < 1950
	< 5.04 MHz/12/SCS
	> 0
	A1
	≥ 5.04 MHz/12/SCS
	> max(0, RBstart-3.6 MHz/12/SCS)
	A7
	≥ 13.68 MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A1

	
	
	
	
	
	≥ 5.04, ≤6.66
MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A8
	
	
	

	20
	1950 ≤ FC < 1960
	
	> 9.0 MHz/12/SCS
	A6
	
	
	
	
	
	

	NOTE 1:	The A-MPR values are specified in Table 6.2.3.4-b, 6.2.3.4-c and 6.2.3.4-d.
NOTE 2:	Void



Table 6.2.3.4-13: A-MPR for NS_05 and NS_05U (Power Class 2)
	Modulation/Waveform
	A4 (dB)
	A5 (dB)
	A6 (dB)
	A7 (dB)
	A8 (dB)

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

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 3.0
	N/A
	≤ 2.0
	
	≤ 2.0
	N/A
	≤ 8.0
	≤ 3.5

	
	QPSK
	≤ 3.0
	
	≤ 2.0
	
	≤ 2.0
	
	≤ 8.0
	≤ 3.5

	
	16 QAM
	≤ 3.5
	
	≤ 2.5
	
	≤ 2.0
	
	≤ 8.0
	≤ 3.5

	
	64 QAM
	≤ 3.5
	
	≤ 2.5
	
	
	
	≤ 8.0
	≤ 3.5

	
	256 QAM
	
	
	
	
	
	
	≤ 8.0
	

	CP-OFDM
	QPSK
	≤ 4.5
	
	≤ 4.5
	
	≤ 4.0
	
	≤ 8.5
	≤ 3.5

	
	16 QAM
	≤ 4.5
	
	≤ 4.5
	
	≤ 4.0
	
	≤ 8.5
	≤ 3.5

	
	64 QAM
	≤ 5.0
	
	≤ 5.0
	≤ 5.0
	≤ 4.0
	
	≤ 8.5
	

	
	256 QAM
	
	
	
	
	
	
	≤ 8.5
	

	NOTE 1:	Void
NOTE 2:	Void



For NS_48 and NS_49, take the values from Huawei’s CR (R4- 2204081).

· Recommended WF
· TBA

Sub-topic 1-2
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2: A-MPR for 2Tx
· Proposals: Additional [1] dB relaxation on top of the 1Tx PC2 A-MPR values is allowed for 2Tx PC2 A-MPR. For the sake of simplicity, the A-MPR tables don’t have to be duplicated in the specification.
· Recommended WF
· TBA

Sub-topic 1-3
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-3: A-MPR for bandwidth parts
· Proposals: In order to reduce the A-MPR for wideband carriers at the edge of bands with additional emissions requirements, consider studying the definition of A-MPR for bandwidth parts contained within carriers smaller than the full carrier bandwidth.
· Recommended WF
· TBA

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

	Huawei
	We’re fine to update the CR to take in Qualcomm’s proposal.

	Apple
	The proposal from Qualcomm is fine.

	Skyworks
	We are Ok with QCOM proposal for NS_05.
For NS_48, NS_49: can the A-MPR greater than 10dB be proposed in brackets [ ]?
We would like to cross-check these high A-MPR values with at least two sets of PA Vcc levels. It is not clear if this has been accounted for in simulation data. This is the approach that was taken in the past for example when studying n65 A-MPR. We need to check these values with measurements using 2 or 3 PA Vcc changes if needed.

	Huawei
	We’re ok with Skyworks’ proposal.

	DOCOMO
	Thank you for the contribution. For NS_05 and NS_05U, we are fine with the proposal.
Question is that some A-MPR values proposed above is smaller than what we have for PC3. So, is it correct understanding that there is a possibility to improve PC3 A-MPR?  


 
Sub topic 1-2 A-MPR for 2Tx
	Company
	Comments

	Huawei
	We support the proposal. Owing to the wider availability of RF components (e.g. FDD PC3 PA, filters, etc), the 2Tx architecture may be more practical for implementation, enabling earlier time to market. Hence it’s crucial to have the requirements ready in R17 specs for 2Tx.
According to the measurements for 2Tx MPR, MSD, the effect of RIMD is typically < 1dB. Hence, the additional 1 dB relaxation seems reasonable.

	Apple
	Introducing a simple delta MPR for 2Tx compared to introducing a new 2Tx A-MPR table could be the suitable approach.  

	China Unicom
	We are fine with the approach to determine the 2Tx A-MPR requirements by additional relaxation on top of the 1Tx PC2 A-MPR values. As 2Tx requirements are crucial for early commercial deployments.

	Skyworks
	Same comment as for issue 1-1. Can we place A-MPR values greater than 10dB in brackets?
One question for clarification on NOTE 7 Table 6.2.3.1-1: we are not sure the sentence “For power class 2 with dual Tx …”  clearly relates to a UE signaling capability. 
Would it be better to rephrase as: “For power class 2 and UE supporting Tx Diversity [TS 38.306], the additional relaxation of [1] dB is applicable.” ?

	Qualcomm
	The 1TX PC2 AMPR is marginal in some cases like regions A5 and A6. For 2TX PC2 AMPR. We have verified by measurement that [2] dB additional AMPR is required for region A5 and A6. However, no additional AMPR is required for larger back-off regions like A1. 
So, to avoid larger additional backoff and complexity, either increase the 1TX AMPR by 1dB for region A5 and A6 to keep additional factor at [1]dB, or keep existing 1TX AMPR for A5, A6 and change the additional factor from [1] dB to [2] dB.
Measurement shows 2dB increase in emission level due to TX-TX interaction fore region A5 and A6. 
[image: ]

	Huawei
	OK with Skyworks’ suggestions. Given the limited time, we’re also OK to accommodate Qualcomm’s request. Just want to check the group’s view: 
Alt1: Add 1 dB to A5/A6, and keep [1] dB for 2Tx relaxation (Qualcomm’s proposal).
Alt 2: Add 0.5 dB to A5/A6, and use [1.5] dB for 2Tx relaxation.

	Qualcomm
	Either alternative is fine with us.

	DOCOMO
	From our perspective, the following proposals from Qualcomm is better, but we are open.
“keep existing 1TX AMPR for A5, A6 and change the additional factor from [1] dB to [2] dB.”


 
Sub topic 1-3 A-MPR for bandwidth parts
	Company
	Comments

	Huawei
	The proposal of UL bandwidth parts is an interesting idea, but it’s not specific to this WI. In addition to the potential benefits, there might also be some drawbacks.
It could reduce the flexibility of the UL scheduling for a given UE. Presumably, the UE has to stay in the narrow bandwidth part for sufficiently long. Otherwise, the Tx LO has to be re-tuned frequently, which makes it impractical. 
Due to Tx LO re-tuning, it may not be suitable for TDD. Or new guard period is needed for UL to DL transition.
New signaling may be needed to configure the bandwidth part dynamically or semi-statically, hence impact to RAN2 or even RAN1.

	Apple
	In order to support A-MPR for bandwidth parts the UE would need to support the reconfiguration of baseband transmit filter for every possible bandwidth part and retuning of its LO. This may not be possible for certain architectures and testing would be more time consuming. The implementation of the BWP A-MPR will certainly raise questions on reconfiguration times of baseband filter and LO when the active BWP is switched and there might also be hidden issues which have to be solved. Therefore, we do not think it should be pursued at this stage.

	China Unicom
	Thanks for the contribution, and we have a clarification question. Whether the proposed “study on the definition of A-MPR for bandwidth parts” is a generic requirement or specific requirement to FDD PC2. If this is a generic requirement, then we may consider it in dedicated SI/WI or the ongoing Rel-18 discussion on “Smaller A-MPR” under FR1 RF Enhancements.

	Skyworks
	Thank you for the discussion paper. As we commented at last meeting, we do not see the need for this proposal since A-MPR is an allowance, not a compulsory requirement.  A UE that has better performance does not have to make use of the maximum allowance.

	Lenovo
	Thanks all for the comments. 
To Huawei:  You are correct that while the proposal does apply to this WI, it is not specific to this WI and can be applied in general. LO retuning is an issue that would need to be considered though in some cases the default location may already be the center of the bandwidth part.
To Apple:  The intention here would be to use the transmit filter for the smallest carrier bandwidth containing the bandwidth part for which A-MPR is already defined.
To China Unicom: We believe this approach could be used more generally and therefore could be considered in the Rel-18 discussion on “Smaller A-MPR” for FR1 enhancements.
To Skyworks: Yes, the UE can use less A-MPR than is allowed, but it would be very good for the gNB scheduler to know if the UE can meet a requirement for much less A-MPR.  This is the same as for MPR and MSD.



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- 2204081
CR on A-MPR
	Huawei: needs revision to take in QC’s proposal if agreed.

	
	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 A-MPR for 1Tx
	Tentative agreements: On Top of Huawei’s CR (R4- 2204081), update NS_05 and NS_05U as proposed by Qualcomm (R4-2204221). With A-MPR values greater than 10dB placed in brackets for NS_48, NS_49.
Candidate options: None.
Recommendations for 2nd round: To check and agree on the revised CR.

	Sub-topic #2 A-MPR for 2Tx
	Tentative agreements: Additional 1.5 dB relaxation on top of the 1Tx PC2 A-MPR values, with extra 0.5 dB added to A5/A6, and place A-MPR values greater than 10dB in brackets.
Candidate options: None.
Recommendations for 2nd round: To check and agree on the revised CR.

	Sub-topic #3 A-MPR for bandwidth parts
	Tentative agreements: A-MPR for bandwidth parts is a generic RF requirement, which is not specific to FDD PC2. Moderator suggest not to further discuss under the FDD PC2 HPUE WI, and consider the proposal in “Smaller A-MPR” discussions in Rel-18.
Candidate options: None.
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”

	R4- 2204081
CR on A-MPR
	To be revised to capture agreements in 1st round discussion.



Discussion on 2nd round
Comments collection on revision CR of A-MPR
	Company
	Comments 

	Apple
	Sub-topic #1 A-MPR for 1Tx
We are fine with first round tentative agreement.
Sub-topic #2 A-MPR for 2Tx
We are fine with first round tentative agreement.

	Qualcomm
	We have a overall concern on the PC2 AMPR tables. PC2 operational benefit should be realized as much as possible. This is doable if 
1. If A1 AMPR region can be separated for low LCRB instead of blanket 3dB across all allocations. (this may take more work and completion for the next meeting)
2. NS_05U and NS_05 should not have been combined as in the previous WF into one table for PC2 since it blurs the benefit of PC2 for regions A5 and A6 
3. Please list the actual IE for TX Diversity and revise 2TX AMPR note in both AMPR and MSD CRs


	Skyworks
	Rev2 of R4-2204081 CR to TS38101-1 Addition of PC2 A-MPR for FDD PC2: We are sorry for not linking [101] with [119] discussions earlier during round 1.
During round 1 we spotted an error in the NS_05 A-MPR table that Qualcomm has corrected in thread [101] in Revision of R4-2204175_n1_NS_05_inequality_error_rel15_CatF. To save having to make another CR, can we make the following change?
· in Table 6.2.3.4-2: delete 2 A-MPR for A3 (dB) CP-OFDM QPSK Inner Allocation. This is an error – see proposed changes below
· [image: ]
· Table 6.2.3.4-3 and Table 6.2.3.4-10: delete 4 A-MPR for A5 (dB) CP-OFDM 64QAM Inner Allocation. This is an error.
[image: ]
The justification is that:
· the A3 equation for 5MHz CBW 1922.5 ≤ FC < 1927.5 defines RB allocations that can only be Outer allocations,
· the A5 equation for 15MHz CBW 1942.5 ≤ FC < 1947.5 can only be Outer allocations. So Inner Allocation A-MPR is not applicable.
[image: ]
For Table 6.2.3.4-11, A8 A-MPR is defined but value is not specified in either Table 6.2.3.4-12 or Table 6.2.3.4-13.

	Huawei
	To Qualcomm: Please clarify which A1 region you’re referring to. For all NS or just one? Generally speaking, we’re open to optimize the A-MPR table but not in this meeting given the time constraint.
For NS_05/U, we’d like to stick to the previous agreement. If I understand correctly, those A-MPR values are based on the simulations for NS_05, so NS_05U doesn’t enjoy larger back-off as in PC3.
Regarding the IE name, the note is changed to: For power class 2 UE indicating txDiversity-r16 [TS 38.306], the additional relaxation of [2] dB is applicable.
Note that 2 dB is suggested for the relaxation, hence 0.5 dB is removed from A5/A6. This is in line with Qualcomm’s original proposal and DOCOMO’s preference, which is also Huawei’s preference.
To Skyworks: Regarding the changes to the PC3 tables, I’m afraid we’re reluctant to touch them in this CR. Since it’s been discussed in [103] and there’d be no conflicts between the two CRs, the changes could be merged by the secretary.  Also thanks for the careful checking. A8 is being added. That was my mistake.

	Skyworks
	To Huawei: Thank you for the explanation. I understand the rationale for not changing the PC3 NS_05 table contents. However, please be aware that we may not be able to bring all the needed corrections in thread [101] due to procedural filing concerns on the CR category. We are working with proponents and moderator to ensure these tables can be fixed at this meeting. 
Thank for you the correction on A8. We are fine with this CR.



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

	R4-2203690
	Apple
	Observation 1: With the introduction of hybrid duplex operation, some UE may take the advantage of half-duplex operation to bypass the duplexer which not only helps reduce the Tx path insertion loss but also alleviates the thermal stress to duplexer due to high UL transmission power.
Proposal 1: The UE capability to support hybrid duplex operation for PC2 FDD bands is optional and per-band based. The same capability also applies to the bands under any band combinations.
Proposal 2: Define a switching threshold IE associated with the hybrid duplex operation capability where the field is indicated by the channel bandwidth dependent PHR values.
Proposal 3: Define an IE associated with the hybrid duplex operation capability to indicate whether network configuration signaling to UE is needed or not when duplex mode is to be switched.
Proposal 4: Reuse the switching times for FR1 UE not capable of full-duplex as defined in TS 38.211 Table 4.3.2-3 for hybrid duplex FDD bands under half-duplex operation.
Proposal 5: 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.

	R4-2205178
	Apple
	LS on hybrid duplex operation for PC2 FDD bands

	R4-2206143
	Skyworks Solutions Inc.
	Observation 1: At 50MHz CBW where Tx noise levels are highest:
· The 1Tx PC2 noise level is approximately 2.3dB higher than the 1Tx PC3 level and 1.6dB lower than 2Tx PC3+PC3 level;
· The 2Tx PC3+PC3 noise level is approximately 3.9dB higher than the 1Tx PC3 level.
· The 2Tx UE architecture higher noise level may be explained by:
· impact of reverse intermodulation distortion products for PAs that are calibrated at -30dBc ACLR while the PC2 UE ACLR requirement is -31dBc.
Observation 2: The 1Tx PC2 UE architecture delivers superior Reference Sensitivity Degradation (RSD) performance than the 2Tx PC3+PC3 UE, for CBW ranging from 25MHz to 50MHz CBW.
· 1Tx PC2 RSD relative to 1Tx PC3 REFSENS ranges from 0.5dB at 25MHz CBW to 2.0dB at 50MHz CBW.
· 1Tx PC3+PC3 RSD relative to 1Tx PC3 REFSENS ranges from 1.6dB at 25MHz CBW to 7.3dB at 50MHz CBW
Proposal: For 1Tx PC2 UE architecture, adopt Table 4 RSD levels. For 2Tx PC3+PC3 UE architecture, adopt Table 5 RSD levels.

	R4-2204223
	Qualcomm Incorporated
	Proposal 1: Use MSD and REFSENS values for PC2 FDD 1TX as shown in Table 2.1-1 and 2.1-2
Proposal 2: Use MSD and REFSENS values for PC2 FDD 2TX as shown in Table 2.2-1 and 2.2-2

	R4-2204205
	China Unicom
	CR on power class fallback for FDD HPUE with high MSD

	R4-2204203
	China Unicom
	Observation 1: According to the reference sensitivity degradation recorded in the TR38.861, and from the results submitted by companies so far, there is no substantial sensitivity degradation compared to PC3.
Proposal 1: Network to signal power class fall-back to PC3 for FDD PC2 HPUE operation for specific band and bandwidth when the sensitivity degradation is severe.
Observation 2: Current UE already support half-duplex operation with gNB scheduling, reporting the capability is not needed. 
Observation 3: Introducing Hybrid half-duplex operation will have impacts to RAN1 specification, as only conventional half-duplex operation is supported, targeting at RedCap UEs.
Proposal 2: Not to further consider half-duplex and hybrid half-duplex operations for FDD PC2 HPUE.

	R4- 2204079
	Huawei, HiSilicon
	Observation 1: Band n1’s PC3 REFSENS is not affected by own Tx leakage. No degradation of REFSENS is expected if two PC3 Tx are employed to support PC2.
Proposal 3: Update the 2Tx PC2 REFSENS for band n3, taking into account the latest results in Table 1.
Proposal 4: Regarding the 1Tx PC2 REFSENS for band n3, the sensitivity degradation requirements should be constant for CBW<=30MHz, and then increases with CBW. It’s proposed to adopt the values in Table 3.

	R4- 2204080
	Huawei, HiSilicon, China Unicom
	CR to TS38101-1 Addition of MSD for FDD PC2

	R4-2203691
	Apple
	Proposal 1: RAN4 to take the MSD values in Table 2.1-2 into consideration for n3 1Tx PC2 MSD relative to PC3 REFSENS.
Proposal 2: RAN4 to take the MSD values in Table 2.2-1 into consideration for n3 2Tx PC2 MSD relative to PC3 REFSENS.

	R4-2204764
	ZTE Corporation
	Proposal: Considering the MSD values for band n3 of 1Tx and 2Tx in Table 1 and Table 2 on top of the values captured in the table in the WF.

	R4-2204813
	Xiaomi
	In this paper, we give the analysis based on the WF [2] on topic of reducing MSD for HP UE. From our perspective, both the proposed method can be implemented by network scheduling, no any explicit methods on reducing MSD are needed in the spec.

	R4-2204938
	vivo
	Observation: The MOP of HPUE is always 26dBm for small/large channel BW, the power density of each RB is less in large channel BW, the margin of Tx power reducing is limited.
Proposal 1: Both half-duplex FDD and reducing UE Tx power for large MSD band/bandwidth combinations are proposed to be supported.
Proposal 2: The optional signaling for the half duplex operation is proposed to report.



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 2-1
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: MSD for n3 @ 1Tx
· Proposals: It is proposed to take the average values from results submitted by companies in this meeting (where N/A is taken as 0dB in order to calculate the average value).
Table 1: Reference Sensitivity Degradation from PC3 to PC2 based on 1Tx architecture for n3
	Company
(TDoc)
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30
MHz
(dB)
	35
MHz
(dB)
	40
MHz
(dB)
	45
MHz
(dB)
	50
MHz
(dB)

	Skyworks
(R4-2206143)
	0.0
	0.0
	0.0
	0.0
	0.5
	0.8
	1.3
	1.5
	1.5
	2.0

	Qualcomm
(R4-2204223)
	1.8
	1.8
	1.8
	1.8
	1.8
	1.8
	1.9
	1.9
	3.0
	3.4

	Huawei
(R4-2204079)
	0.6
	0.6
	0.6
	0.6
	0.6
	0.6
	0.8
	1.4
	2.2
	2.7

	Apple
(R4-2203691)
	N/A
	N/A
	N/A
	N/A
	N/A
	0.9
	1.0
	1.5
	2.7
	3.4

	ZTE
(R4-2204764)
	[bookmark: OLE_LINK26]0
	0
	0
	0
	0
	0
	0.6
	1.4
	2.2
	2.7

	Average
(Moderator)
	0.5
	0.5
	0.5
	0.5
	0.6
	0.8
	1.1
	1.5
	2.3
	2.8



· Recommended WF
· TBA

Sub-topic 2-2
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2: MSD for n3 @ 2Tx
· Proposals: It is proposed to take the average values from results submitted by companies in this meeting (where N/A is taken as 0dB in order to calculate the average value).
Table 2: Reference Sensitivity Degradation from PC3 to PC2 based on 2Tx architecture for n3
	Company
(TDoc)
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30
MHz
(dB)
	35
MHz
(dB)
	40
MHz
(dB)
	45
MHz
(dB)
	50
MHz
(dB)

	Skyworks
(R4-2206143)
	0.2
	0.7
	0.7
	1.0
	1.6
	2.0
	3.3
	5.2
	6.4
	7.3

	Qualcomm
(R4-2204223)
	2.5
	2.5
	2.5
	2.5
	2.5
	2.5
	2.5
	2.5
	3.5
	4.0

	Huawei
(R4-2204079)
	3.2
	3.2
	3.2
	3.1
	3.2
	3.2
	5.0
	6.4
	6.5
	6.7

	Apple
(R4-2203691)
	N/A
	N/A
	N/A
	N/A
	N/A
	0.2
	3.1
	6.6
	6.8
	7.4

	ZTE
(R4-2204764)
	0.6
	0.6
	0.6
	0.6
	0.6
	0.6
	0.6
	0.8
	1.3
	3.5

	LGE
(R4-2201070)
	1.9
	1.7
	1.7
	1.7
	1.6
	1.6
	2.4
	3.2
	3.4
	3.9

	Average
(Moderator)
	1.4
	1.5
	1.5
	1.5
	1.6
	1.7
	2.8
	4.1
	4.7
	5.5



· Recommended WF
· TBA

Sub-topic 2-3
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-3: Investigation on reducing MSD
· Proposals
· Option 1: Introduce an optional UE feature to support half-duplex to reduce MSD (R4-2203690), and send LS to RAN1/RAN2 (R4-2205178).
· Option 2: Network to signal power class fall-back to PC3 for FDD PC2 HPUE operation for specific band and bandwidth when the sensitivity degradation is severe (R4-2204203, R4-2204205).
· Option 3: Both half-duplex FDD and reducing UE Tx power for large MSD band/bandwidth combinations are proposed to be supported (R4-2204938).
· Option 4: Both the proposed method can be implemented by network scheduling, no any explicit methods on reducing MSD are needed in the spec (R4-2204813).
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1 MSD for n3 @ 1Tx
	Company
	Comments

	Huawei
	We’re OK to take the average values as suggested by the moderator. However, we have a slight preference that the MSD requirements for BW<=30MHz should be constant.
For BW<=30MHz, the dominant self-interference is Tx wideband noise. The PC3 REFSENS in the spec scales linearly with the RB number. In theory, the PC2 REFSENS should do so, too. Hence the offset of PC2 REFSENS - PC3 REFSENS should be constant.
We suggest to apply either 0.6 (the average) or 0.8 (the largest) for all BWs<=30MHz.

	Apple
	We are fine with the averaged values in Table 1.

	LGE
	We support Table 1 for n3@1Tx  with the average values.

	ZTE
	Similar with other companies, support the average values given by moderator.

	China Unicom
	Fine with the averaging approach.

	Skyworks
	We support the average values proposed by moderator in last row of Table 1.

	Qualcomm
	Averaging is acceptable

	MediaTek 
	Regarding BWs<=20MHz for averaged RSD values, since the difference between 0.5dB and 0.6dB is low, we are okay with moderator’s proposal.  

	Intel
	We support the averaged values in Table 1

	XXX
	


 
Sub topic 2-2 MSD for n3 @ 2Tx
	Company
	Comments

	Huawei
	We’re OK to take the average values as suggested by the moderator.
To Skyworks: One question for clarification, please. For the Tx noise measurement shown in Figure 1 of your paper, the noise level of PC3+PC3 is about 3.9 dB higher than that of 1xPC3. Is it the total noise measured at the two PC3 PAs? If so, should the Tx noise level applied in Figure 4 be halved?

	Apple
	We are fine with the averaged values for channel BWs < 40 MHz. For 40MHz and above channel BWs, the variance is relatively large and we do not think taking average from all the contributed numbers is a good approach. 
We also have a question to Qualcomm for the architecture assumption in R4-2204223. Is there a reason why TX2 cannot share the same antenna with diversity Rx path since the duplexer is used for TX2 as shown below?
[image: Chart, funnel chart

Description automatically generated]
The configuration with 3 antennas may help reduce the REFSENS impact for 2Tx as compared to 2-antenna configuration, which however is less practical due to the form factor limitation.

	LGE
	We support Table 2 for n3@2Tx  with the average values.

	ZTE
	We support the average values givend by moderator.

	China Unicom
	Fine with the averaging approach.

	Skyworks
	We support the moderator’s Table 2 averaged RSD levels for CBW <=35MHz. For 40/45/50MHz, there are significant differences between companies, not sure the RSD dB averaging can be accepted. For example at 45MHz CBW, around 6.5dB is proposed by 3 companies (we propose 6.4dB), three companies propose between 1.3 and 3.5dB, that’s at least a 3dB difference.

	Qualcomm
	Averaging is acceptable. 
To Apple’s comment. The intention of the diagram was to convey that the 2nd RX can be a choice using a 3rd antenna or share with TX2. Both architectures came out with similar MSD numbers.

	Xiaomi
	Fine with the averaging approach.

	MediaTek 
	Regarding BWs<=35MHz, we support moderator’s proposal about averaged RSD values. 
For 40/45/50 MHz RSD values, since difference between RSD value is quite significant, we share similar view as Skyworks and think further discussion is helpful for consensus and progress.  

	Huawei
	As concerns are raised about MSD for BW> 35 MHz, would it be acceptable to round the values up?
For example,
	Company
(TDoc)
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30
MHz
(dB)
	35
MHz
(dB)
	40
MHz
(dB)
	45
MHz
(dB)
	50
MHz
(dB)

	Rounded up for BW>35
	1.4
	1.5
	1.5
	1.5
	1.6
	1.7
	2.8
	4.5
	5
	6




	Intel
	We support the averaged values for 5 to 35MHz.  We would like to discuss more to understand the source of the variation in the reported values for 40 to 50MHz.


 
Sub topic 2-3 Investigation on reducing MSD
	Company
	Comments

	Huawei
	We’re still not convinced with option 1. Half-duplex in current specs is targeted for RedCap UEs, which only works in HD mode. Hybrid HD and FDD would require dynamic switching between the two modes, which may require changes in RAN1/2 design. RAN1/2 feasibility/impact needs to be checked first.
Moreover, the proposed UE front-end architecture for hybrid mode requires extra RF components and PCB area, which could be over costly and infeasible for small form factor UEs. Presumably, the new architecture would also require new network signaling to indicate the start and end of the HD operation.
Alternative solution such as non-simultaneous Rx/Tx scheduling is readily supported by the FDD UEs and does not have the aforementioned drawbacks.
Therefore, we prefer option 2. The network can control whether fallback is allowed, and the UE can indicate whether it needs fallback or not.

	Apple
	As the proponent of Option 1, we certainly support Option 1. We can also accept Option 3. 
MSD is a known issue for certain FDD bands and the problem is further aggravated under PC2 operation. That is also the reason why two of the main objectives in the WI is to specify PC2 MSD requirements relative to PC3 REFSENS for the example NR bands n1 and n3 and investigate half-duplex solution to mitigate the MSD issue.
To Huawei’s comments, for UEs which do not need to change their front-end configuration between modes, hybrid HD and FD can be purely scheduled by the network and be transparent to UEs. However, some UEs may take the advantage of the half-duplex mode to bypass duplexer to reduce Tx insertion loss (also an optional capability), and the only dynamic signaling from network is to inform UE on the mode change. The complexity should be no worse than 1Tx to 2Tx switching. On the other hand, some UEs capable of SAWless Tx design would not need additional bandpass filter. The bypassing switch may already exist if the UE supports SRS antenna switching. In the case where bypassing bandpass filter is required, in our view the cost is still not worse than 2Tx PC2 with 2 duplexers. One other aspect which has not been thoroughly studied is the duplexer reliability issue due to the stress under PC2 high transmission power. Hybrid duplex mode can help alleviate this concern.
We would also like to thank Huawei to mention the non-simultaneous Rx/Tx scheduling for band combinations with FDD bands, which is essentially the same concept as the proposed half-duplex mode for PC2 FDD bands as a mean to avoid the MSD impact, especially when PCell DL is affected which could cause link failure. The drawback with the existing capability for simultaneous Rx/Tx operation is that a UE would either operate in simultaneous Rx/Tx or non-simultaneous Rx/Tx at all time where the former UE may still be subject to REFSENS impact and the latter UE performance would be sub-optimal without taking the advantage of low interference conditions to operate at simultaneous Rx/Tx. The hybrid duplex mode for PC2 FDD bands can very well resolve both issues.             

	vivo
	We support option3 and option 1. Half-duplex is a possible solution should be considered. And we don’t think option2 is feasible. According to MSD, which is the minimum requirements, network signaling power class fallback may impact system performance a lot.

	ZTE
	Support the method proposed in Option 2. 

	China Unicom
	We support option 2 to mitigate the sensitivity degradation by allowing Tx power fallback, the same idea is applied for CA, EN-DC, and TDD HPUEs when the actual UL duty cycle exceeds the reported duty cycle capability. We think it’s reasonable to allow power fallback when MSD goes very large, this is not a contradictory feature against the high power in order to take its advantages.
We still think that half duplex can be achieved by non-simultaneous Tx/Rx transmission from gNB scheduling as said in the previous meetings, without any specification impact. And RAN1 impacts are anticipated if introducing (hybrid) half-duplex feature, as the current RAN1 spec (i.e. TS38.213, etc.) support HD only for RedCap UEs. It would then make it difficult to understand whether HD is applicable to all handheld UEs.
We would also like to ask a question on the hybrid half-duplex operation. In our understanding, switching between full-duplex and half-duplex is needed in the hybrid HD operation, the question is how to determine the conditions and criteria for switching from FD to HD and from HD to FD?

	Skyworks
	We support option 1. HD-FDD is one way to solve the Reference Sensitivity Degradation (RSD) issues that are studied for the example of band n3. In bands with lower duplex gap, RSD issue may be even worse than for band n3, so, by eliminating RSD entirely, enabling HD-FDD may be very useful for such frequency bands. In addition, the duplexer bypass scheme is a concept that may alleviate the issues related to supporting the higher PC2 power levels, such as duplexer thermal dissipation issues, higher insertion losses etc... The proposed switched filter concept could be optimized for HD-FDD operation where Tx noise in Rx is no longer an issue, so this filter may be designed to deliver lower insertion loss, hence helping deliver higher transmit power levels and/or lower power consumption.

	Qualcomm
	We support option 4.  Hybrid half duplex introduces a lot of complexity and would involve RAN1 and RAN2 changes.  It is not possible to introduce RAN1 changes now at the end of Rel-17.  Half duplex can always be scheduled by the network without the need for any changes if it is truly needed and switching out filters would have implication of performance and testing – UE would need to be tested with and without filter in the Tx path.  Network signaled power fallback would require detection of degraded refsens and identifying that it is the uplink transmission that is the cause.  Anyways, power control can be used to reduce UE transmit power instead of this new fallback signaling.

	Xiaomi
	Support option 4. We recognize both option 1 and option 2 are beneficial to mitigate the large MSD issue. However, both options have remaining issues, e.g. option 1 may have RAN1 impact and option 2 may need to decide the MSD threadhold to identify the large MSD. Therefore we are not convinced they can be well discussed in such urgent timeline.

	CHTTL
	Our view is close to option 4. 
We are not convinced by option 1 can bring additional gain. Regardless of the RF architecture, as the time for uplink and downlink can handled by the network scheduling, to set up the half duplex restriction when the uplink power is larger than a threshold will not bring additional gain .
Regarding option 2, our understanding is network can already control the UE’s uplink power based on the existing method.

	MediaTek 
	We support Option 1. Regarding combinations based on option3, we can also accept the proposal.
Single band MSD issue is mainly from self desense, it is not like CA harmonic/inter-mod/harmonic mixing MSD issues. Without UL restriction, the MSD for FDD bands under PC2 operation is quite significant. 
FDD UL resource is already quite low compared to TDD UL, now we are forced to restrict FDD UL resource even more. Even we already restrict FDD UL resource, we still need to encounter MSD in RX. 
The spirits of enabling PC2 HPUE includes UL throughput and coverage enhancement.
Optional hybrid half-duplex provides many benefits. It also removes RX MSD issue and enhances TX UL resource utilization. We agree the comments about “UEs may take the advantage of half-duplex mode to bypass duplexer to reduce Tx insertion loss and the only dynamic signaling from network is to inform UE on the mode change. The complexity should be no worse than 1Tx to 2Tx switching. On the other hand, some UEs capable of SAWless Tx design would not need additional bandpass filter.”
The optional capability provides flexibility for different UE vendors and product to seek performance gain. Optional UE feature does not explicitly restrict UE implementation. 

	Intel
	We support Option 1 to enable more flexibility in UE implementations.  We also like the benefits that come with the option of hybrid half-duplex operation to reduce insertion loss with lower thermal stress at the higher power level.  We do see additional components as a potential drawback, yet we see the benefits of HD-FDD as worth the trade-off.
 We also view Option 3 as feasible.

	Apple
	Thanks to companies for the very valuable comments.
To China Unicom’s question “how to determine the conditions and criteria for switching from FD to HD and from HD to FD?” The solution is described in our contribution R4-2203690. The proposal is to define a switching threshold IE associated with the hybrid duplex operation capability where the field is indicated by the channel bandwidth dependent PHR values. The technical background behind is that MSD is dependent on FDD band duplex distance (per band capability), channel bandwidth, and UL transmission power. UE can base on their implementation to define their own corresponding mode switching thresholds. For example, if UE signals 3dB PHR (or equivalently 23dBm for PC2) for 30MHz. If 30MHz CBW is configured for the UE, when PHR falls below 3dB during the operation, network can schedule UE to half-duplex mode with full UL allocation to enhance the UL throughput and avoid self-interference.
For companies supporting Option 4, we recognize that network scheduling is already available for both FD and HD operations. However, without UE-capability dependent signalling such as mode switching power thresholds, network would not have proper information to schedule UE between two different modes and may decide not to do any scheduling at all by simply keeping a very small UL allocation to avoid REFSENS impact which would render sub-optimal UE UL throughput yet result in more UE UL power consumption. Also similar to maxUplinkDutyCycle-PC2-FR1 UE capability, though network can always do the scheduling without UE’s capability signalling, but we still define this IE to assist the network for scheduling if UE’ capability can be different from 50%. In our view if such capability was not introduced, network probably would not be motivated at all to assist UE to schedule the UL duty cycle to avoid SAR issue and maintain the coverage range.
For companies concerning RAN2 and RAN1 impact, in our view, there are many RAN4 features which require RAN1 and RAN2 joint development, otherwise we would not have to define the feature list in RAN4. We wonder why this becomes an obstacle for this particular feature. The MSD issue is well recognized during the study item phase and the half-duplex feature was proposed even before the approval of the PC2 FDD band work item. The feature was included in the objectives of the WI. And we have initiated an LS to RAN2 and RAN1 in three meetings. Therefore, we do not think it is reasonable to say that it is late in Rel-17 and the feature cannot be introduced.       

	Nokia
	RAN1 spec impact should be avoided, whichever options(s) is selected. We think that it is better to avoid adoption of option(s) to impact on RAN12 specifications at this late stage of the release, if the content is completely new for RAN2. Only one meeting is left after March. 
Regarding the option 1, we understand that higher power impacts on reference degradation if the isolation is not enough. But it must be regardless of the channel bandwidth if the wanted signal level is close to sensitivity level. And channel bandwidth alone also impacts on reference, even if the power is not higher than PC3 as we can see UL configuration defined in the refsense even for PC3. We see the point but channel bandwidth, remaining power, expected MSD must not be one to one mapping. 
Finally, clarification is needed across the options. When it comes to “channel bandwidth”, are companies referring to BWP within a UE channel bandwidth, and both UL and DL so-called UE CBW in RAN4 or only UL or DL UE CBW? Even if the BWP or UE CBW changes, the DC location stays or retuned to the center of the new UE CBW or BWP? If the DC location stays, still IMD with smaller CBW matches the IMD distance with the original one, though if both UL and DL CBW or BWP becomes smaller, the expected MSD becomes smaller since the distance between inner edges of UL and DL CBW(or BWP) becomes smaller.



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2205178
LS on HD-FDD to RAN1/2
	Huawei: There’s no consensus on HD-FDD yet.

	
	 MediaTek: Support 

	
	Qualcomm:  Do not support.  

	R4-2204205
CR on power fallback
	Huawei:  support the CR.

	
	ZTE: Support.

	
	Qualcomm:  Do not support.

	R4- 2204080
CR on MSD for n1 & n3 PC2
	Huawei: needs revision to take in the new average values if agreed.

	
	ZTE: Fine to revise it to capture the values discussed above. 

	
	Apple: The CR is pending on the outcome of the MSD discussions.
Skyworks: we share the same view as Huawei. Revisions are needed, let’s first agree on average values for 1Tx and 2Tx. We also have 2 comments:
1) About using “The maximum amount of degradation is specified in Table 7.3.2-1c and Table 7.3.2-1d for 1Tx PC2 and 2Tx PC2, respectively”. We are not sure it is clear how this requirement relates to a UE capability signaling. Would it be better to use instead “The maximum amount of degradation is specified in Table 7.3.2-1c, and in Table 7.3.2-1d for a UE that supports Tx Diversity [TS 38.306]”.
2) There are multiple places within the TS where we need to update the references to the new REFSENS tables 7.3.2-1c and Table 7.3.2-1d. The CR needs to capture these updates – for example in text following Table 7.3.2-2.



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
MSD for n3 @ 1Tx
	Tentative agreements: Take the average values from results submitted by companies in this meeting, i.e.
	Company
(TDoc)
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30
MHz
(dB)
	35
MHz
(dB)
	40
MHz
(dB)
	45
MHz
(dB)
	50
MHz
(dB)

	Average
(Moderator)
	0.5
	0.5
	0.5
	0.5
	0.6
	0.8
	1.1
	1.5
	2.3
	2.8



Candidate options: None.
Recommendations for 2nd round: To check and agree on the revised CR.

	Sub-topic#2
MSD for n3 @ 2Tx
	Tentative agreements: Take the average values from results submitted by companies in this meeting for <40MHz, further check the proposed round-up values for >=40MHz, i.e.
	Company
(TDoc)
	5
MHz
(dB)
	10
MHz
(dB)
	15
MHz
(dB)
	20
MHz
(dB)
	25
MHz
(dB)
	30
MHz
(dB)
	35
MHz
(dB)
	40
MHz
(dB)
	45
MHz
(dB)
	50
MHz
(dB)

	Average
(Moderator)
	1.4
	1.5
	1.5
	1.5
	1.6
	1.7
	2.8
	[4.5]
	[5]
	[6]



Candidate options: Checking whether it is agreeable to adopt the values in square bracket for 40, 45, and 50MHz.
Recommendations for 2nd round: To check and agree on the revised CR.

	Sub-topic#3
Investigation on reducing MSD
	Tentative agreements: None.
Candidate options:
o	Option 1: Introduce an optional UE feature to support half-duplex to reduce MSD (R4-2203690), and send LS to RAN1/RAN2 (R4-2205178). [Apple, vivo, Skyworks, MTK, Intel]
o	Option 2: Network to signal power class fall-back to PC3 for FDD PC2 HPUE operation for specific band and bandwidth when the sensitivity degradation is severe (R4-2204203, R4-2204205). [Huawei, China Unicom, ZTE]
o	Option 3: Both half-duplex FDD and reducing UE Tx power for large MSD band/bandwidth combinations are proposed to be supported (R4-2204938). [Apple, vivo, MTK, Intel]
o	Option 4: Both the proposed method can be implemented by network scheduling, no any explicit methods on reducing MSD are needed in the spec (R4-2204813). [Qualcomm, Xiaomi, CHTTL]
Recommendations for 2nd round: All of the 4 options received certain support in 1st round. Proponent companies on introducing the features may further justify the necessity in 2nd round.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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”

	R4-2205178
LS on HD-FDD to RAN1/2
	To be revised, and further check in 2nd round.

	R4-2204205
CR on power fallback
	To be revised, and further check in 2nd round.

	R4- 2204080
CR on MSD for n1 & n3 PC2
	To be revised.



Discussion on 2nd round
2.5.1 Comments collection on revision CR of sensitivity degradation
	Company
	Comments 

	ZTE
	For the values, we are ok. But for the table titles, it said: ‘based on 1Tx architecture’ and ‘based on 2Tx architecture’. It seems it may not proper to use such wordings in the specification.  
How about using the following texts:
Table 7.3.2-1c Reference Sensitivity Degradation from PC3 to PC2 based on PC2 uplink for FDD bands
Table 7.3.2-1d Reference Sensitivity Degradation from PC3 to PC2 based on PC3 uplink for FDD bands


	Huawei
	To ZTE: thanks for the suggestion. Along the line of Skyworks’ previous comments, how about:
Table 7.3.2-1c Reference Sensitivity Degradation from PC3 to PC2 without Tx Diversity for FDD bands
Table 7.3.2-1d Reference Sensitivity Degradation from PC3 to PC2 with Tx Diversity for FDD bands


	Apple
	For 2Tx REFSENS degradation with CBW ≥ 40 MHz, our preference is to take the linear average after removing the outliners. So our proposal would be [5.0]dB for 40 MHz, [5.5]dB for 45 MHz, and [6.0]dB for 50 MHz respectively.

	Huawei
	No strong view on Apple’s proposal.

	Qualcomm
	Please list the actual IE for TX diversity instead of the following sentence.
nd in Table 7.3.2-1d for a UE that supports Tx Diversity [TS 38.306].
Also, the values of 2TX REFSENS for higher channel BWs have room for optimization, although we had agreed to the average.

	Skyworks
	Revision of R4-2204080: 
Cover sheet: the box ME should be ticked, not the box Radio Access Network.
“1Tx” Table 7.3.2-1c: we are fine with the proposed levels and we are fine with Huawei proposed correction for table title.
“2Tx” - Table 7.3.2-1d: we’d like to propose changing table title with  “Table 7.3.2-1d Reference Sensitivity Degradation from PC3 to PC2 for UE supporting Tx Diversity for FDD bands”. For reference sensitivity degradation levels, we have same opinion as Apple: adopt 5.0/5.5/6.0 dB for 40/45/50MHz CBW.
Introduction of Tables 7.3.2-1c, Tables 7.3.2-1d into core requirements: the CR may be not complete with introducing the new tables only in sub-clause 7.3.2. There are other sub-clauses where reference to these new tables should be introduced. For example, the text in Sub-clause 7.3.1 needs to be changed too.

	ZTE
	For the ‘with Tx Diversity’, it seems it include 23+23dBm, 26+26dBm, 23+26dBm(?), but here RAN4 only focus on 23+23dBm for PC2 FDD band. So not sure using ‘Tx diversity ‘ here would cause misunderstanding.

	Huawei
	To Qualcomm, txDiversity-r16 is used.
To Skyworks: thanks for the careful checking. Most corrections are adopted. Regarding the MSD values, we’re OK to take the suggested values in []. One slight concern is that there appears to be an even bigger jump between MSD for 35MHz and 40MHz.
To ZTE: It’s a valid concern. So the following note is added similar to UL CA MSD.
Note 1: Both of the transmitters shall be set min(+23 dBm, PCMAX_L,f,c) as defined in clause 6.2G.4.

	MediaTek
	Regarding reference sensitivity degradation (RSD) levels for 40/45/50MHz CBW, for the sake of progress, we can accept Skyworks and Apples’ opinion as it removes controversy.  

	LGE
	For MSD of n3 @ 2Tx, we prefer to define average values.
(1.4/1.5/1.5/1.5/1.6/1.7/2.8/4.1/4.7/5.5dB)

	Skyworks
	For 2Tx n3 MSD Table 7.3.2-1d:
· we are fine with the proposed RSD levels,
· we prefer to change the table title to:
Table 7.3.2-1c Reference Sensitivity Degradation from PC3 to PC2 for UE not signaling support for Tx Diversity [TS 38.306] for FDD bands
Table 7.3.2-1d Reference Sensitivity Degradation from PC3 to PC2 for UE signaling support of Tx Diversity [TS 38.306] for FDD bands



2.5.2 Comments collection on MSD mitigation (WF)
	Company
	Comments 

	Apple
	Sub-topic#1 Hybrid half-duplex
Since there was not much comment during the first-round discussions for the LS on hybrid duplex operation for PC2 FDD bands, we propose to use the original version of R4-2205178 as the baseline to collect comments. Companies please kindly share your comments directly to the LS with revision change marks.

Sub-topic#2 Reducing Tx power
Before we can agree on the feature introduction and adding the new requirements into RAN4 specifications, the proponent company please provide the following clarifications:
1. How was the 3dB REFSENS degradation determined as an acceptable level for PC2 operation?
2. How would the UE and network be able to know the level of REFSENS degradation during the operation?
3. Would the power class fallback be instructed by the network or decided by UE itself?
4.  Related to question #3, would there be any impact to RAN1 and RAN2 in view of power class fallback in addition to the introduction of the capability?

	Huawei
	We’re generally OK with the draft WF. Some further comments on the draft LS and CR are as follows.
1. draft LS
It should be clear that RAN4 is to ask RAN1 and RAN2 whether it’s feasible to support hybrid HD and FDD operations in Rel-17. Until that’s confirmed we cannot talk about joint development.
Regarding the 1st paragraph of Section 1, we’re not convinced that full RB allocation is important for cell edge UEs. For such UEs, the Rx SNR at the gNB is limited by the Tx power. Instead of spreading the Tx power over the whole BW, it’s better to focus it on fewer RBs, hence to boost the PSD and improve the Rx SNR. For example, in the current SI on pi/2 BPSK, the simulations focus on 2/4/8/16/64 RBs. For REFSENS, it’s reasonable to assume up to 50 RBs for the UL at max Tx power.
In the 2nd paragraph, I don’t think there’s consensus in RAN4 to introduce the feature. As aforementioned, RAN1/2 feasibility needs to be checked first.
2. draft CR for power class fallback
Our understanding is that this is an optional feature. UE can report whether it needs it or not; equally, the network can decide whether to enable it or not. Generally, the power class is reported per band regardless of the CBW. For small CBWs of band n3, it has no effect; only for large CBWs the UE may fall back the power class. As the MSD threshold is in square brackets, we can accept it as a tentative agreement.

	Qualcomm
	We don’t agree to send the LS to RAN2 on hybrid half duplex for PC2 FDD.  The LS presumes that a problem exists, but according to the RSD values that are being discussed, it doesn’t seem that the additional degradation is significant.  Moreover, the RSD values assume no improvement in duplexer isolation which we believe to be pessimistic.
We also don’t agree on the CR for power class fallback.  It’s not clear how this feature would work.  According to the CR, there is a new IE called FddHpuePowerFall but it is also a capability.  Then, when the reference sensitivity degradation exceeds a certain amount, the deltaPPowerClass is 3 dB, but how is this determined?  Does the UE self determine that its sensitivity degradation exceeds the threshold?  Is this expected to be dynamic?  

	Skyworks
	We do not share Qualcomm’s view on the severity of PC2 FDD desense/RSD. For band n3, at 50MHz CBW, we are looking at 6dB Reference Sensitivity Degradation relative to PC3 at 50MHz. One should not forget that for 1Tx PC3 the agreed REFSENS level for n3 is equivalent to 7dB MSD. So for 2Tx PC2, adding 6dB on-top brings the total n3 50MHz CBW MSD to 13dB ! This band n3 MSD is the highest MSD for any single carrier operation within the specifications. Please also note that n3 was proposed at RAN plenary as an example band, but there might be other FDD bands for which the severity of the issue if even higher. 
We clearly see the benefits of HD-FDD operation, this solution should not be precluded. We support the proposed LS.

	CHTTL
	We share the view as Qualcomm and don’t agree to send the LS. We think in the 1st round several companies still have questions and concerns on the hybrid duplex, it is too early to send the LS. As commented in the 1st round, we are not convinced that the hybrid duplex can bring additional gain. Regardless of the RF architecture, as the time for uplink and downlink can handled by the network scheduling, to set up the half duplex restriction when the uplink power is larger than a threshold will not bring additional gain. So we disagree that RAN4 had realized the benefit of the hybrid duplex in the LS. And the uplink RB allocation restriction is used for testing the REFSENS, the restriction is not applied in the field operation, the uplink performance improvement from high-power operation can still be realized. Also, we still don’t know how the SAR issue can be mitigated by just setting HD-FDD restriction.

	Nokia
	Sub-topic#1 Hybrid half-duplex
We also don’t agree with sharing the LS at this moment, though we can ask RAN1/2 if what proposed can be realized with the current spec or not after we agree that the proposals should not impact on RAN1/2 at this late stage of the Rel-17.
Half duplex itself must be possible in a way that no resource allocation in UL when there is a resource in DL and vice versa.
Regarding channel bandwidth, the currently so-called UE channel bandwidth can be switched based on RRC based signaling. If even faster adaption is required, drastic RAN1/2 changes are needed.
Sub-topic#2 Reducing Tx power
We understand the intention of the proposal. It is worth discussing it. However, we need more discussion on if this is really good or not technically. Power reduction by 3dB may not be always the best resolution
MSD may not always come from the power only. IM2 is yes, but in some cases, it may come from interference due to distortion(IMD) from own Tx into Rx.
Degradation may be mitigated by changing MCS to reduce its target power to reduce required SNR, changing # of RBs and/or its position of UL and/or DL, or changing BWPs in UL and/or DL etc. Also it is possible to reduce the power by TPC command or limit the max power per Cell. And not all the UE has specified sensitivity degradation due to its power. Hence, it may be more helpful if UE’s can tell network its performance difference as we have discussed in low MSD.
3 dB degradation needs to be clearly defined. Does a UE’s sensitivity level have to be at sensitivity level and then, the wanted signal becomes 3 dB higher and still the UE cannot decode the wanted signal, the UE fallback to PC3? And actual sensitivity each UE can achieve would be better than the specified one. How to handle when the UE’s wanted signal level is lower than the specified one needs to be also clarified. In any case, wanted signal level may fluctuate by more than 3 dB. Then, the UE’s power is back and forth. Note that the specified sensitivity is defined only for DL QPSK. Thus, it seems the resolution only applies to DL QPSK…
Again, we understand the motivation of the resolution, we would like to listen other company’s technical views on this. 

	ZTE
	Sub-topic#1 Hybrid half-duplex
It seems there were no agreements on introducing Hybrid half duplexer in terms of the diverse comments among the companies. So it looks strange to sent the LS to RAN1/2.
Sub-topic#2 Reducing Tx power
We agree with the intention on the capability. It allows PC2 FDD UE to fallback to PC3 (similar to TDD duty cycle solution but more simpler) with optional capability when severe MSD is existed . 

	China Unicom
	Sub-topic#1 Hybrid half-duplex
It’s still not convincing for us that HD could bring performance gain, we understood that preliminary system level simulations were brought in the previous meeting, but some parameters and initial results like the UL power distribution and DL throughput are unclear. The major concern from our side is the system performance impact introduced by HD operation. In order to move the progress forward, we are open to send LS to RAN1/2 to check whether the feature is feasible and beneficial from network performance perspective, as proposed in the draft WF.
Sub-topic#2 Reducing Tx power
From our understanding, the sensitivity degradation value to be considered for power fallback is the value recorded in clause 7.3.2 of TS 38.101-1, and dynamic evaluation of REFSENS is not needed. So the effect of power fallback would be only applicable for large CBW (e.g. >=40MHz) for n3.

	vivo
	Sub-topic#2 Reducing Tx power
We are still having doubt whether this is a good solution. Reducing power would benefit the sensitivity but to what extend is not clear. For the case that sensitivity is not a issue, the benefit may be marginal or not exist. On the other hand, reducing Tx power would potentially having performance degradation. In all, currently we can not support this solution. 

	MediaTek 
	Sub-topic#1 Hybrid half-duplex
There are many works/Tdocs about MSD topics for years in RAN4. We share same view as Skyworks’ comments about PC2 FDD desense/RSD.  As mentioned earlier, FDD DL can enable higher CBW, but FDD UL is dramatically restricted now due to MSD issue. This MSD problem is due to self desense, it doesn't just happen in testing. If there is no restriction of UL, severe MSD happens.  Since this is optional capability for UE, from UE implementation perspective, there is no explicit restriction for UE implementation.  The optional feature removes MSD issue and enhance UL. The benefits from hybrid half-duplex for HPUE FDD PC2 are obvious. We do not need to preclude it. We support the proposed LS. 

	Intel
	Sub-topic#1 Hybrid half-duplex
We are support including the HD.  As an optional feature it has the potential to reduce insertion loss with lower thermal stress at the higher power level.  We see no reason to preclude.




Topic #3: General issues
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2204762
	ZTE Corporation, China Unicom
	CR to TS38.307: Release independent for PC2 FDD bands

	R4-2204761
	ZTE Corporation, China Unicom
	CR to TS38.101-1: Corrections on MOP tolerance for PC2 FDD n3



Companies views’ collection for 1st round 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2204762
CR on release independence
	Huawei: OK with the CR

	
	Company B

	
	

	R4-2204761
CR on MOP tolerance
	Huawei: OK with the CR

	
	Company B

	
	



Summary for 1st round 
CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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”

	R4-2204762
CR on release independence
	Agreeable.

	R4-2204761
CR on MOP tolerance
	Agreeable.



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.




Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on …
	YYY
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	WF on MSD mitigation for FDD HPUE
	China Unicom
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4- 2204081
	CR to TS38101-1 Addition of PC2 A-MPR for FDD PC2
	Huawei, HiSilicon, China Unicom
	Revised
	

	R4-2204221
	PC2_FDD NS_05 AMPR
	Qualcomm Incorporated
	Noted
	

	R4-2206096
	Bandwidth Parts for Reducing A-MPR for Wideband Carriers
	Lenovo
	Noted
	

	R4- 2204079
	On Remaining Issues for PC2 FDD bands
	Huawei, HiSilicon
	Noted
	

	R4-2203690
	On hybrid HDFD operation for PC2 FDD
	Apple
	Noted
	

	R4-2205178
	LS on hybrid duplex operation for PC2 FDD bands
	Apple
	Revised
	

	R4-2206143
	Reference Sensitivity Degradation for Band n3 PC2
	Skyworks Solutions Inc.
	Noted
	

	R4-2204223
	PC2_n3_REFSENS_1TX_2TX
	Qualcomm Incorporated
	Noted
	

	R4-2204205
	CR on power class fallback for FDD HPUE with high MSD
	China Unicom
	Revised
	

	R4-2204203
	On MSD mitigation for FDD HPUE
	China Unicom
	Noted
	

	R4- 2204080
	CR to TS38101-1 Addition of MSD for FDD PC2
	Huawei, HiSilicon, China Unicom
	Revised
	

	R4-2203691
	HPUE (PC2) REFSENS for n1 and n3
	Apple
	Noted
	

	R4-2204764
	On HPUE FDD band n3 MSD
	ZTE Corporation
	Noted
	

	R4-2204813
	Discussion on HP UE for FDD band
	Xiaomi
	Noted
	

	R4-2204938
	Further discussion on MSD mitigation of FDD HPU
	vivo
	Noted
	

	R4-2204762
	CR to TS38.307 Release independent for PC2 FDD bands
	ZTE Corporation, China Unicom
	Agreeable
	

	R4-2204761
	CR to TS38.101-1 Corrections on MOP tolerance for PC2 FDD n3
	ZTE Corporation, China Unicom
	Agreeable
	



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

	R4-2206474 
	WF on MSD mitigation for FDD HPUE
	China Unicom
	Noted
	

	R4-2206475
	CR to TS38101-1 Addition of PC2 A-MPR for FDD PC2
	Huawei, HiSilicon, China Unicom
	Agreeable
	

	R4-2206476
	LS on hybrid duplex operation for PC2 FDD bands
	Apple
	Noted
	

	R4-2206477
	CR on power class fallback for FDD HPUE with high MSD
	[bookmark: _GoBack]China Unicom
	Not Pursued
	

	R4-2206478
	CR to TS38101-1 Addition of MSD for FDD PC2
	Huawei, HiSilicon, China Unicom
	Agreeable
	



Notes:
1) 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

	Huawei
	Jin Wang
	jinwang@huawei.com

	Apple
	James Wang
	fucheng_wang@apple.com

	China Unicom
	Basaier
	basejld@chinaunicom.cn

	Skyworks
	Laurent Noel
	laurent.noel@ksyworksinc.com

	Qualcomm Incorporated
	Gene Fong
	gfong@qti.qualcomm.com

	Qualcomm (QC2)
	Pushp Trikha
	ptrikha@qti.qualcomm.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)
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