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Introduction
Thread [119] includes following topics:
1. Topic #1: UL MIMO configuration for SUL band configurations which is for agenda 8.3.2.1	
2. Topic #2: UL MIMO coherence capability which is for agenda 8.3.2.2	
3. Topic #3: PC2 intra-band contiguous UL CA with UL MIMO for agenda 8.3.2.3, 8.3.2.5
4. Topic #4: PC2 Intra-band NC UL CA which is for agenda 8.3.2.4
5. Topic #5: solution for Scell dropping which is for agenda 8.3.2.6

Topic #1: UL MIMO configuration for SUL band configurations
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117708
	CMCC
	Based on the agreement in R4-2016909, RAN4 agreed to remove the restrictions on configuring UL MIMO for SUL bands. As agreed CR R4-2100799, UL MIMO has been introduced for SUL bands. The restriction on UL MIMO in clause 4.3 should be removed for SUL bands.



Open issues summary
Sub-topic 1-1: CR for 38.101-1 to remove UL MIMO restriction for SUL carrier
Proposal: To remove the restrictions on configuring UL MIMO for SUL bands in clause 4.3.
· Option 1: Yes
· Option 2: No 
Moderator’s recommendation:
· Recommended WF
· To agree the CR

Companies views’ collection for 1st round
Open issues 
	Issues
	Company Comments

	Sub-topic 1-1
	LGE: We support option 1 based on the R4-2117708.

	
	



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

	R4-2117708
	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
	Tentative agreements:
No companies against the proposed changes. The CR is agreeable. 
Candidate options:
Recommendations for 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”



Discussion on 2nd round (if applicable)
	T-doc number
	Company
	Proposals / Observations

	
	
	



Topic #2: UL MIMO coherence capability
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117190
	China Telecom
	This contribution discusses the UE capability on UL MIMO coherence for the three Rel-17 Tx switching scenarios, with the following observations:
Observation 1: For 3CC 1Tx-2Tx switching, based on the agreement in RAN4 #100e, further confirm whether UE capability on UL-MIMO coherence is needed.
Observation 2: For 2CC 2Tx-2Tx switching, whether the Rel-16 per BC UE capability can be applied is depending on the UE architecture and how Tx switching is conducted, and the inputs from chipset and UE side is encouraged.
Observation 3: For 3CC 2Tx-2Tx switching, based on the agreement in RAN4 #100e, further confirm whether UE capability on UL-MIMO coherence is needed.

	R4-2117752
	Xiaomi
	In this paper, we give the further analysis on UL-MIMO coherence capability and made the following proposals: 
Proposal 1: The Rel-16 signaling cannot be reused for R17 2Tx to 2Tx switching.
Proposal 2: Introduce a per band per band combination capability for UL MIMO coherence.

	R4-2118877
	OPPO
	The following observations & proposals are presented in this paper:
Observation 1: It is possible that UL MIMO coherence can be maintained for some UE especially more Tx chain UEs.
Observation 2: The UL MIMO coherence can be different under Tx switching for the two CCs in a band combination.
Observation 3: Rel-16 UL MIMO coherence capability with Tx switching is defined as per band combination, while the UL MIMO coherence capability with 2T-2T switching can be per band per band combination.
Proposal 1: It is proposed to define UL MIMO coherence capability for 2T-2T switching as per band per band combination based. Whether Rel-16 capability can be reused is up to RAN2.

	R4-2119090
	Huawei, HiSilicon
	In this contribution we discussed on the issue on UL-MIMO coherence for Rel-17 Tx switching, according to the analysis, we have the following proposals: 
Proposal 1: If the Rel-16 UE capability [uplinkTxSwitching-PUSCH-TransCoherence] can be reused for the UL-MIMO coherence for Rel-17 2CC or 3CC 2Tx-2Tx switching scenario, then the UE may need to indicate which carrier within the band combination it can maintain UL MIMO coherence.
Proposal 2: Per band pair UE capability for the indication of UL-MIMO coherence could be introduced for Rel-17 2CC and 3CC 2Tx-2Tx switching scenarios, if components agree not to reuse the Rel-16 capability.



Open issues summary
Sub-topic 2-1: UL MIMO coherence for Rel-17 Tx switching
· Background
· For Rel-16 1Tx-2Tx switching between two carriers, it was identified that the coherence between two antenna ports can or cannot be maintained when the Tx chain(s) are used to transmit on another band for different types of UE architectures.
· As a result, it was agreed to introduce UE capability to differentiate the two types of UEs in RAN4 #99e, with the RAN4 CR agreed in R4-2109582 and the LS to RAN1/2 approved in R4-2107765.
· Summary of Tx switching scenarios
	Tx switching
	Band A
	Band B

	
	CC1
	CC2
	CC3

	Rel-16
	2CC 1Tx-2Tx
	1Tx
	2Tx
	

	Rel-17
	3CC 1Tx-2Tx
	1Tx
	2Tx
	2Tx

	
	2CC 2Tx-2Tx
	2Tx
	2Tx
	

	
	3CC 2Tx-2Tx
	2Tx
	2Tx
	2Tx


· The WF agreed in RAN4 #100
	UL-MIMO coherence for 3CC 1Tx-2Tx switching
· For 3CC 1Tx-2Tx switching, if UE capability on UL-MIMO coherence is needed, the Rel-16 per BC UE capability can be applied, i.e., the same capability applies to both Rel-16 and Rel-17 1Tx-2Tx switching. 
UL-MIMO coherence for 2CC 2Tx-2Tx switching
· Candidate options:
· Option 1: For 2CC 2Tx-2Tx switching, if UE capability on UL-MIMO coherence is needed, further clarify whether the Rel-16 per BC UE capability can be applied for both CCs in different bands. 
· Option 2: The Rel-16 signaling cannot be reused
UL-MIMO coherence for 3CC 2Tx-2Tx switching
· For 3CC 2Tx-2Tx switching, if UE capability on UL-MIMO coherence is needed, the capability for 2CC 2Tx-2Tx switching can be applied, i.e., the same capability applies to both 2CC and 3CC 2Tx-2Tx switching.



Issue 2-1: For 3CC 1Tx-2Tx switching
· Proposal:
· For 3CC 1Tx-2Tx switching, based on the agreement in RAN4 #100e, further confirm whether UE capability on UL-MIMO coherence is needed. (CTC)
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Issue 2-2: Whether Rel-16 UL MIMO coherence capability can be reused for Rel-17 2CC and 3CC 2Tx-2Tx switching or not 
· Proposals:
· [bookmark: OLE_LINK4]Option 1: Rel-16 UE capability cannot be reused (Xiaomi)
· Option 2: It is up to RAN2 (OPPO)
· Option 3: Clarification is needed if the Rel-16 capability can be reused (Huawei)
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Issue 2-3: New capability on Rel-17 UL MIMO coherence, if needed
· Proposals:
· Option 1: Per band per band combination (Xiaomi, OPPO, Huawei)
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Companies views’ collection for 1st round
Open issues 
	Issues
	Company Comments

	Issue 2-1
	China Telecom:
For 3CC 1Tx-2Tx switching, it seems the UE capability on UL-MIMO coherence (the same capability for both Rel-16 2CC and Rel-17 3CC 1Tx-2Tx switching) would be needed. 
OPPO: UE capability on UL-MIMO coherence is needed
LGE: prefer to define new capability signaling for UL-MIMO coherence for the 3CC (rel-17)
Xiaomi: UE capability on UL-MIMO coherence is needed
Nokia: if a new capability is needed, whether 3CC or not may not the point but rather whether 1Tx-2Tx or 2Tx-2Tx would be the point, wouldn’t it?
Huawei: We think new UE capability on UL MIMO coherence for the 3CC 1Tx-2Tx switching in Rel-17 is needed.
ZTE: UE capability for indicating UL-MIMO coherence is needed for 3CC 1Tx-2Tx switching, however, since the aggregation bandwidth of 2CC may be larger than the maximum channel bandwidth of single CC, the coherence capabilities may be different between the single CC and 2CC cases, which is up to UE’s implementation flexibility. We suggest not to reuse Rel-16 signaling, and instead introduce new signaling for this purpose.
Vivo: This capability is needed.


	Issue 2-2
	China Telecom:
This is related to Issue 2-3. If the conclusion from Issue 2-3 is that per band per BC capability is needed, then different capability for 2Tx-2Tx switching would be needed.
OPPO: Option 2. It is up to RAN2, since 2T-2T switching is per band per band combination based UE capability and as far as we know RAN2 is not decided whether Rel-16 capability is per band combination based or per-band per band combination based. Anyway whether reuse or not is RAN2 issue, should be left to RAN2 decide.
LGE: prefer option 3 to reuse the 2CC capability
Xiaomi: we think 2T-2T switching should be per band per band combination capability. we are ok to check with RAN2 on the R16 capability
Nokia: as commented in Issue 2-1, it would be great if we could whether 3CC or not is the point OR whether 1Tx-2Tx or 2Tx-2Tx is the point to require a new capability.
Huawei: Firstly we think the UL MIMO coherence capability should be discussed in RAN4 because it is basically related to implementation. Secondly, it is clearly defined in the agreed CR R4-2109582 that such Rel-16 UL MIMO coherence capability is per BC, no need to check with RAN2 on it.
As for this issue, we feel Rel-16 capability may not be able to reuse for Rel-17.
ZTE: For 2CC and 3CC 2Tx-2Tx switching, the current Rel-16 UL-MIMO coherence capability is not enough since it is per BC basis and cannot differentiate the UL-MIMO coherence capabilities for two bands which both have 2Tx.
Vivo: If consensus is difficult on this issue, introducing a dedicated new signaling is more reliable and more adaptable to various implementations, thus is more preferred.



	Issue 2-3
	China Telecom:
We are fine with option 1 if it is the proposal from all interested chipset and UE vendors.
OPPO: Agree with Option 1, i.e. per band per band combination
LGE: support new capability signaling per band and per band combinations.
Xiaomi: support option 1
Huawei: Agree with Option 1.
ZTE: Yes, it should be per band per band combination (Option 1).
Vivo: Option 1



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

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	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
	Issue 2-1: For 3CC 1Tx-2Tx switching
Tentative agreements:
The UE capability on UL-MIMO coherence is needed.
Candidate options:
Most companies confirmed that the UE capability on UL-MIMO coherence is needed for Rel-17 1Tx-2Tx switching.
Some companies propose new UE capability rather than reusing Rel-16 capability for Rel-17 1Tx-2Tx switching, which was agreed in last RAN4 meeting.

Recommendations for 2nd round:
Based on the confirmation for necessity of UE capability, further check in 2nd round whether the agreement in last meeting reusing Rel-16 capability for 1Tx-2Tx switching needs to be revised.

Issue 2-2: Whether Rel-16 UL MIMO coherence capability can be reused for Rel-17 2CC and 3CC 2Tx-2Tx switching or not
Tentative agreements:
Candidate options:
Option 1: New UE capability (China Telecom, Xiaomi, [Nokia], Huawei, ZTE, vivo, [LGE])
Option 2: It is up to RAN2 (OPPO)
Option 3: Reuse Rel-16 capability (LGE)
Recommendations for 2nd round:
Further check in 2nd round whether option 1 is acceptable for all companies.
Issue 2-3: New capability on Rel-17 UL MIMO coherence, if needed
Tentative agreements:
To introduce a new per band per BC UL MIMO coherence capability for Rel-17 2Tx-2Tx switching
Candidate options:
All feedback companies agree with new per band per BC UE capability (China Telecom, OPPO, LGE, Xiaomi, Huawei, ZTE, vivo)
Recommendations for 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”



Discussion on 2nd round (if applicable)
	T-doc number
	Company
	Proposals / Observations

	
	
	




Topic #3: PC2 intra-band contiguous UL CA with UL MIMO
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117633
	Qualcomm
	Proposal 1: For contiguous UL CA, CA MPRs applicable to 23+26 PC2 UEs depend on state of TxD. If TxD is asserted, the CA MPRs for the 23+23 PC2 variant are applicable and if TxD is not asserted the CA MPRs for the 1Tx PC2 variant are applicable.
Observation 1: PA swapping is not needed by 23+26 PC2 UEs for any feature that involves rank 2 UL.
Proposal 2: The UL contiguous CA MPRs applicable to the 23+23 PC2 variant are also applicable to the 23+26 PC2 UEs for contiguous UL CA + MIMO.
Proposal 3: If a UE supports the ULCA+MIMO feature, in addition to meeting the feature’s requirements (suffix ‘H’), it must meet the general requirements as well as the requirements for ULCA (suffix ‘A’) and the requirements for ULMIMO (suffix ‘D’).

	R4-2118115

	Skyworks
	Proposal for PC2 2Tx 1LO MPR based on 2x26dBm PA architecture:
· In release 17 the 1Tx MPR can be reused without additional MPR
· The 2x26dBm architecture is aiming at supporting UL MIMO and can be distinguished by the signaling of the support for: UL MIMO and Full UL power without signaling TxD
· In release 18 the MPR can be revised based on PC1.5 study or dedicated MPR.

Proposal for PC2 2Tx 1LO MPR based on 2x23dBm PA architecture:
· A delta MPR compared to 1Tx MPR is specified as follows:
· +0.5dB for CP-OFDM for:
· contiguous inner and outer allocations
· non-contiguous inner and outer 1 allocations
· non-contiguous outer2 allocations MPR the same than for 1Tx
· +1dB for DFT-s-OFDM for:
· contiguous inner and outer allocations
· non-contiguous inner and outer 1 allocations
· non-contiguous outer2 allocations MPR the same than for 1Tx
· The 2x23dBm architecture is aiming at supporting UL MIMO and can be distinguished by the signaling of the support for: UL MIMO and signaling TxD.
Proposal on PC2 2Tx 1LO 26+23dBm architecture: if requirements are introduced for this architecture, additional signaling is provided to distinguish it from 2Tx 1LO 2x26dBm architecture. A modified MPR bit can be used as suggested in [5].

	R4-2118876

	OPPO
	Observation 1:  It is not be able to distinguish UL MIMO MPRs by TxD because it is an optional feature and can be supported by any 2Tx architectures.
Proposal 1:  It is proposed to define new UE capability to discriminate different PA architectures in UL MIMO.

	R4-2119514

	Huawei, HiSilicon
	Observation 1: RIMD impact to additional MPR is based on the PA calibration assumption.
Observation 2: Small additional MPR is needed to account for the RIMD impact.
Observation 3: It was already agreed in previous RAN4 meeting that no need to differentiate the PC2 UL MIMO requirements for different PA implementations.
Proposal 1: Specifying same set MPR requirement without discriminating the 2Tx PA configurations. 
Proposal 2: Adding additional MPR for UE indicating IE dualPA-Architecture. 

	R4-2119515

	Huawei, HiSilicon
	Proposal 1: It is proposed to adopt the 2Tx PC2 intra-band contiguous CA MPR requirements for UL intra-band contiguous CA with UL MIMO.
Proposal 2: One set of MPR requirements for different PC2 CA with UL MIMO PA configurations.

	R4-2119516

	Huawei, HiSilicon
	draft CR for TS 38.101-1 correction of clauses of suffix H for CA with UL MIMO (R17)

	R4-2119517

	Huawei, HiSilicon
	draft CR for TS 38.101-1: contiguous CA with UL MIMO for power class 2



Open issues summary
Sub-topic 3-1: MPR for PC2 intra-band UL CA with UL MIMO
· Background: the Current 1Tx MPR tables for PC2 intra-band UL CA
Table 6.2A.2.1-1a: Contiguous RB allocation for Power Class 2
	Modulation
	MPR for bandwidth class B(dB)
	MPR for bandwidth class C(dB)

	
	inner
	Outer1
	inner
	outer

	DFT-s-OFDM
	Pi/2 BPSK
	2.0
	4.01
	2.5
	7

	
	QPSK
	2.0
	4.01
	2.5
	7

	
	16QAM
	2.5
	4.01
	2.5
	7

	
	64QAM
	3.0
	4.51
	5
	7

	
	256QAM
	5.5
	6.0
	7
	7.5

	CP-OFDM
	QPSK
	2.5
	5.01
	3.5
	8

	
	16QAM
	3.0
	5.01
	3.5
	8

	
	64QAM
	3.5
	5.01
	5
	8

	
	256QAM
	6.5
	6.5
	7
	8

	NOTE 1: When 1 RB or 2 RB are allocated at the lower edge of lowest CC or upper edge of upper CC, MPR for outer is 5.5 dB.


Table 6.2A.2.1-3: non-contiguous RB allocation for Power Class 2
	Modulation
	MPR for bandwidth class B(dB)
	MPR for bandwidth class C(dB)

	
	inner
	Outer12
	Outer23
	Inner
	Outer12
	Outer23

	DFT-s-OFDM
	Pi/2 BPSK
	31
	6.5
	13
	31
	7.5
	13.5

	
	QPSK
	31
	6.5
	
	31
	7.5
	

	
	16QAM
	31
	6.5
	
	31
	7.5
	

	
	64QAM
	5
	6.5
	
	5
	7.5
	

	
	256QAM
	6.5
	7
	
	6.5
	7.5
	

	CP-OFDM
	QPSK
	3.51
	7
	14
	3.51
	8
	14.5

	
	16QAM
	3.51
	7
	
	3.51
	8
	

	
	64QAM
	5
	7
	
	5
	8
	

	
	256QAM
	7.5
	7.5
	
	7.5
	8
	

	NOTE 1: the allowed MPR is [4]dB for aggregated allocation bandwidth < [2MHz]. 
NOTE 2: Outer 1 MPR for Pi/2 BPSK and QPSK is reduced by 2dB for aggregated allocation bandwidth > 10MHz 
NOTE 3: Outer 2 MPR is reduced by 4.5dB for aggregated allocation bandwidth > 10MHz



Issue 3-1-1: whether UE capability is needed to distinguish different PA configurations
· Proposals:
· Option 1:  state of TxD is utilized to distinguish applicable MPR for 23+23 and 23+26 PA (Qualcomm)
· Option 2: new UE capability to discriminate different PA architectures in UL MIMO (OPPO)
· Option 3: (Skyworks)
The 2x26dBm architecture is aiming at supporting UL MIMO and can be distinguished by the signaling of the support for: UL MIMO and Full UL power without signaling TxD;
The 2x23dBm architecture is aiming at supporting UL MIMO and can be distinguished by the signaling of the support for: UL MIMO and signaling TxD;
If requirements are introduced for 2Tx 1LO 26+23dBm  architecture, additional signaling is provided to distinguish it from 2Tx 1LO 2x26dBm architecture 
· Option 4: One set of MPR requirements for different PC2 CA with UL MIMO PA configurations (Huawei)
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Issue 3-1-2: MPR requirements PC2 UL CA with UL MIMO (PC2 23+23dBm)
· Proposals for 23+23dBm:
· Option 1:  A delta MPR compared to 1Tx MPR is specified as follows:
· +0.5dB for CP-OFDM for:
· contiguous inner and outer allocations
· non-contiguous inner and outer 1 allocations
· non-contiguous outer2 allocations MPR the same than for 1Tx
· +1dB for DFT-s-OFDM for:
· contiguous inner and outer allocations
· non-contiguous inner and outer 1 allocations
· non-contiguous outer2 allocations MPR the same than for 1Tx
· Option 2:  A delta MPR compared to 1Tx MPR is specified as follows:
· +0.5dB for 
· contiguous outer allocations
· non-contiguous inner allocations
· +1dB for
· non-contiguous outer 1 and outer 2 allocations
· non-contiguous outer2 allocations MPR the same than for 1Tx

· Proposals for 26+26dBm:
· Option 1:  
· In release 17 the 1Tx MPR can be reused without additional MPR
· In release 18 the MPR can be revised based on PC1.5 study or dedicated MPR
· Option 2:  One set of MPR requirements for all PC2 PA configurations. A delta MPR compared to 1Tx MPR is the same as 23+23

· Proposals for 23+26dBm:
· Option 1:  One set of MPR requirements for all PC2 PA configurations. A delta MPR compared to 1Tx MPR is the same as 23+23
· Option 2:  Different from 26+26 and 23+23 

Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Sub-topic 3-2: suffix H for CA with UL MIMO
Issue 3-2-1 correction of clauses of suffix H for CA with UL MIMO
· Proposal: To change suffix H general to CA with UL MIMO, which could include inter-band CA with UL MIMO, intra-band CA with UL MIMO, rather than for intra-band UL contiguous CA with UL MIMO only as in current spec.  

Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Issue 3-2-2 Applicability of requirements in suffix H for CA with UL MIMO
· Proposal: : If a UE supports the ULCA+MIMO feature, in addition to meeting the feature’s requirements (suffix ‘H’), it must meet the general requirements as well as the requirements for ULCA (suffix ‘A’) and the requirements for ULMIMO (suffix ‘D’).  

Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Companies views’ collection for 1st round
Open issues 
	Issues
	Company Comments

	Issue 3-1-1
	Whether UE capability is needed to distinguish different PA configurations
Company A
Qualcomm: The options are not mutually exclusive, so we treat each one individually:
Option 1: Support (no need for additional signaling to distinguish between 23+23 and 23+26)
Option 2: Support. Signalling could be limited to ‘26+26’ and ‘others’.
Option 3: Do not support in current form. Perhaps further discussion is required to refine proposal. We do not think 2x26 implementation is uniquely characterized as ‘UL MIMO and Full UL power without signaling TxD’. See counter example 1. We also think a 23+26 UE can declare ‘UL MIMO and Full UL power without signaling TxD’, see counter example 2.
Counter example 1: A 26+26 UE that declares ULFPTx mode 2, and decides to virtualize as below.
	2 Layer UL (dBm)
	Port 1
	Port 2
	Aggregate per chain power

	Conn (chain) A
	20.0
	20.0
	23.0

	Conn (chain) B
	20.0
	20.0
	23.0

	Aggregate UL power per port 
	23.0
	23.0
	3.0 dB back off on each chain allows simult. sounding of both ports



This UE has 2 full power ports and would be configured for 1 layer UL MIMO as:
	1 Layer UL (dBm)
	Any Port (full power)

	Conn (chain) A
	23.0

	Conn (chain) B
	23.0

	Aggregate UL power per port 
	26.0



So the UE in counter example 1 has to signal TxD while supporting 2L UL as well as ULFPTx, despite being 26+26.
Counter Example 2: A 23 + 26 UE declares its 26 chain as the only full power TPMI in ULFPTx mode2, but each port is connected 1:1 to the UE’s chains. This UE does not need to signal TxD due to 1:1 condition. So, this UE meets the proposed condition ‘UL MIMO and Full UL power without signaling TxD’ without having a 26+26 PA
We think 23+23 and 23+26 can be differentiated based on TxD alone, and if no counter-example can be created, perhaps no new signalling is required.
Option 4: Do not support

OPPO: Option 2 (new UE capability to discriminate different PA architectures in UL MIMO). There are several approaches have been proposed to discriminate different implementation of 2Tx UEs and its MPR requirements. In our view TxD is an optional feature that can be supported by all the two Tx architectures, which seems not be able to be used as the indication of specific PA architectures. ULFPTX is also an optional feature, and not all UEs can support this feature which makes it cannot cover all UEs. Based on this understanding, a new UE capability to discriminate different PA architectures in UL MIMO seems needed.
LGE: 
Generally, RAN4 do not distinguish 23+23 PA UE and 23+26 PA UE for PC2 intra-band contiguous CA UE. Same MPR will be considered for both 23+23 UE and/or 23+26 UE.
Also we prefer option 4 only needed to specify the reference RF architecture with 1x26dBm PA UE for PC2 intra-band contiguous CA UE. The MPR distinguish may need when 2x23dBm PA UE can support the intra-band contiguous CA. it can be specified with delta MPR values based on the current 1Tx MPR tables.
Skyworks: if TxD can be signalled for 1Tx operation even if the UE already has one full power PA, TxD does not allow to distinguish 23+23 from 23+26/26+26 cases. In our measurement we showed that for the later anyhow show huge margins even to the one Tx MPR. for the 36+23dBm also their won’t be possible to differentiate from 23+23 if TxD is signalled while we think that 26+23 can use the 1TX MPR in both 1Tx or 2TX operation. With this the only way forward (aas for 1CC) is to have additional signalling for how many full power PAs the UE supports (to be power class agnostic).
00: no PA support full power (default) ie for PC2 23+23 case
01: 1 PA supports full power ie for PC2 26+23 case
10: all PAs supports full power ie for PC2 26+26 case
11: reserved 
With this then CA, UL MIMO, TxD are independent but all MPR can be mapped properly and this can be applied for NC CA and 1CC TxD/UL MIMO. This also solves which power should be expected for SRS antenna switching.
Huawei: For simplicity, one set of MPR requirement can be adopt regardless of the specific 2 PA configurations since based on the available MPR proposals, the max difference would be in the range of [0.5-1dB]. We are open for option 1 to differentiate the MPR requirements for 23+23 and 23+26 with TxD indication, i.e. 23+23 to indicate TxD capability while 23+26 not. 
For option 3, we think that ULFPTx capability may not be appropriate to be used to identify different cases, as already replied by RAN1, same ULFPTx mode could be mapped to different implementations.
For option 2, we prefer not to introduce new UE capability. Agree with Qualcomm, 26+26 could be considered separately, whether this superior PC2 implementation should be considered can be further discussed.
Intel
We prefer to distinguish between MPR requirements for 23+23 and 26+26 cases.  If TxD is shown to be sufficient then Option 1 and 3.  Our concern is if TxD will work in all scenarios with predictable behavior. Otherwise, Option 2 would be the most robust.
Ericsson: if the signaling proposed is related to different functionality or capability of a supported band combination with UL-MIMO then it is needed, but the PA architecture as such is not interesting to the network (the power capability is). The TxD indication, for example, can actually not be used – the diversity is transparent! – for anything other than possibly as an indication that the actual power capability is not quite according to the advertised power class (can be significantly worse but also slightly better depending on the channel correlation and S-CDD setting). Indication of MPR differences of the order of 0.5-1 dB in capability are of limited use to the network given the tolerances.
Vivo: First preference is Option 4. We share the views that [0.5-1]dB difference in MPR may not sufficiently justify the introduction of a set of new capabilities of UE architecture and more sophisticated requirements and spec. 
In addition, though TxD capability is possible to be used as the sign for differentiate 23+23 and 23+26, we still think it should be cautious to use TxD/ULFPTx capability as a sign to differentiate MPRs, since the use of these capabilities are actually quite flexible. Furthermore, the signaling of DualPA-architecture should also be treated cautiously, since according to 38.306 it seems only designed to differentiate non full-bandwidth PA.
We may still sort out whether it is possible to differentiate 26+26 and the requirements for basic 23+23. This is actually quite similar  to the need of TxD, 


	Issue 3-1-2
	MPR requirements PC2 UL CA with UL MIMO 
Company A
Qualcomm: The options are not mutually exclusive, so we treat each one individually:
On 26+26 for Rel-17 and Rel-18: Option 3 (other)
26+26 is indeed a superior PC2 implementation, with Skyworks detailed measurement results generally aligned with expectations. We are not sure however if we need to create an enhanced 26+26 PC2, when equivalent signaling is already available in principle: PC1.5. It is better to develop PC1.5 to capture all the variants foreseen for 26+26 PC2 (example, including n40 for PC1.5, as well ULMIMO, ULCA and both)

On 23+26: For ULCA+ULMIMO, no need to differentiate 23+23 ULCA+ULMIMO. 23+26 would have to split the difference [0-1] dB difference, and we are not sure if it is worth creating another variant for it.

OPPO: Whether on set of requirements are defined is based on the final MPR difference especially 23+26 cases. If not large, then 1 set would be good.
LGE:
· Proposals for 23+23dBm:

LGE slightly prefer option 2 
· Proposals for 26+26dBm:

LGE prefer option 1 
· Proposals for 23+26dBm:
LGE prefer option 1 to use same MPR of 23+23 PAs UE.
Skyworks: 
For 23+23: as our measurements shows, the cases that are most affected by RIMD/PA non linearity is for lower MPR cases (inner, DFT…). Option 2 does not reflect that but we are open for further compromise. At least we agree on: non-contiguous outer2 allocations MPR the same than for 1Tx
For 26+26: option 1.
For 26+23: we have measurements that we could not analyze in time so we could bring contribution next meeting as this was not a priority for this meeting in the WF. In the meantime we are OK to assume that 1Tx MPR applies as is (no delta MPR) and can confirm in next meeting.
Huawei: It also depends on the discussion for issue 3-1-1. If one set of requirements are adopted, the choice is simple.
If capability is utilized to discriminate the PA configurations and applicable requirements, our preference are:
· Proposals for 23+23dBm:
Slightly prefer option 2 
· Proposals for 26+26dBm:
1Tx MPR can be used, but may not be necessary to consider this kind of PC2 implementation in Rel-17.
· Proposals for 23+26dBm:
MPR in between the requirements for 1Tx and 2Tx 23+23.
Intel:
For 23+23 we are open to both options
For 26+26 Option 1
For 23+26 Option 1, no delta, use same MPR as 23+23

Vivo:
23+23: Both options seems ok.
26+26: More prefer to treat this as a typical PC1.5 UE, rather than PC2. We may not consider this as a typical PC2 implementation. 
23+26, Option 1. One set of requirments. 


	Issue 3-2-1
	correction of clauses of suffix H for CA with UL MIMO
Company A
Qualcomm: Agree with proposal
OPPO: Ok with use suffix H to cover all possible CA+UL MIMO cases.
Skyworks: agree that suffix H should cover all cases for CA+2Tx. MPR could still point at the 1Tx tables with delta MPR.
Huawei: agree the proposal
ZTE: Agree with the proposal.
Vivo: Agree for this case since it would improve the spec structure, though  strictly speaking may not that consistent with editorial rules.

	Issue 3-2-2
	Applicability of requirements in suffix H for CA with UL MIMO
China Telecom: 
We support the proposal on general applicability, which is very straightforward. But we may need to re-check the CR (agreed in R4-2114953 in RAN4 #100e) for “suffix H” to avoid the duplication when the general applicability is implemented in the CR/spec. 
For example, in the agreed CR for “suffix H”, it states in several sections that:
“If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2A.x apply ...”
When the general applicability is added, would we remove the above text?
Qualcomm: Support
To China Telecom: Thank you for the question. In our understanding, the DCI fallback behaviour is independent of implied requirements applicability of section 4. The DCI fallback behaviour you refer to (H-suffix) would remain in place, just as DCI fallback behaviour in suffix-D remains in place. “If UE not indicating Tx diversity [xx, TS 38.306] is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2.1 apply for the power class as indicated by the ue-PowerClass field in capability signalling.”
OPPO: Ok.
Huawei: The proposal is “If a UE supports the ULCA+MIMO feature, in addition to meeting the feature’s requirements (suffix ‘H’), it must meet the general requirements as well as the requirements for ULCA (suffix ‘A’) and the requirements for ULMIMO (suffix ‘D’)”. But we know that the MPR requirements are different for UL CA+MIMO, UL CA and UL MIMO, not sure if the UE can comply all the requirements for different features. Would like to have further discussion. 

ZTE: If the proposal is agreed, it is actually equivalent that UE must satisfy the most stringent requirements among:
1) Suffix “H”
2) General requirements (single CC without suffix)
3) Suffix “A”
4) Suffix “D”
And if this is the case, then the suffix “H” requirements are either a) overrided, or b) the most stringent ones. In the former case a), we don’t need to define suffix “H” requirements if they are overrided. In the latter case b), suffix “H” requirements are the most stringent requirements, then we do not need the proposal.
Therefore, logically we think there is no need to introduce such a general applicability rule.

Vivo: Support the proposal. Though some duplication might be possible, this still is most logical way. 
Company A


	
	




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

	R4-2119516

	Company A

	
	Company B

	
	

	R4-2119517

	Company A

	
	Company B

	
	

	
	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#3-1
	Issue 3-1-1: whether UE capability is needed to distinguish different PA configurations
Tentative agreements:
Candidate options:
Option 1: TxD is used to distinguish 23+23 and 23+26 (QC, HW, Intel)
Option 2: New signaling to distinguish different PA configurations
· Option 2a: new signaling to distinguish 23+23, 23+26, 26+26 (Skyworks, OPPO, Intel)
· Option 2b: new signaling only to distinguish 26+26 and others (QC)
Option 3: One set of requirements for different PA configurations (HW, LGE, vivo, [Ericsson])
· [0.5-1]dB more back off based on 1Tx UL contiguous CA MPR
	Signalling
	TxD indication
	None
(1 set requirements)
	New signalling

	23+23 
	TxD for 23+23
QC, HW, Intel

	HW, LGE, vivo, [Ericsson]
	Skyworks, OPPO, Intel

	23+26
	
	
	

	26+26
	New signalling: QC
Considered as PC1.5: HW, [QC]
	
	



Recommendations for 2nd round:
Views are still diversified. More discussion is needed in 2nd round.
Several issues to be considered:
1) Whether MPR of [0.5-1]dB need to be differentiated? e.g. 23+23 and 23+26? 
2) Whether 26+26 should be considered as a PC2 implementation option? 
3) MPR conclusion for different PA configuration in [123] TxD should also be considered

Issue 3-1-2: MPR requirements PC2 UL CA with UL MIMO
Tentative agreements:
Candidate options:
23+23dBm
· Option 1:  A delta MPR compared to 1Tx MPR (Skyworks, Intel, vivo)
· +0.5dB for CP-OFDM for:
· contiguous inner and outer allocations
· non-contiguous inner and outer 1 allocations
· non-contiguous outer2 allocations MPR the same than for 1Tx
· +1dB for DFT-s-OFDM for:
· contiguous inner and outer allocations
· non-contiguous inner and outer 1 allocations
· non-contiguous outer2 allocations MPR the same than for 1Tx
· Option 2:  A delta MPR compared to 1Tx MPR (HW, LGE, Intel, vivo)
· +0.5dB for 
· contiguous outer allocations
· non-contiguous inner allocations
· +1dB for
· non-contiguous outer 1 and outer 2 allocations
· non-contiguous outer2 allocations MPR the same than for 1Tx

23+26dBm
· Option 1:  One set of MPR requirements for all PC2 PA configurations. A delta MPR compared to 1Tx MPR is the same as 23+23 (vivo, LGE, Intel, HW)
· Option 1a: Different from 26+26, but same as 23+23 (QC)  
· Option 2: Different from 26+26 and 23+23 (HW)
· Option 4: Same as 1Tx MPR (Skyworks)

26+26dBm
· Option 1:  (Skyworks, LGE, Intel, HW)
· In release 17 the 1Tx MPR can be reused without additional MPR
· In release 18 the MPR can be revised based on PC1.5 study or dedicated MPR
· Option 2:  (OPPO)
· One set of MPR requirements for all PC2 PA configurations. A delta MPR compared to 1Tx MPR is the same as 23+23
· Option 3:  (vivo, HW)
· 26+26 should be considered as PC1.5, rather than PC2 

	MPR
	1Tx MPR
	1Tx MPR + delta
	considered as PC1.5

	23+23
	
	delta op1: Sky, Intel, vivo
delta op2: HW, LGE, Intel, vivo
	 

	23+26
	Skyworks
	Same as 23+23
vivo, LGE, Intel, HW, [OPPO]
	 

	26+26
	Sky, LGE, Intel, HW
	Same as 23+23
OPPO
	vivo, HW, [QC]



Recommendations for 2nd round:
Based on the MPR and signaling preferences, to further discuss in 2nd round

The following could be considered:
1) whether TxD indication can be considered to differentiate MPR requirements? e.g. 23+23 and 23+26 use the same 1Tx+ delta MPR with indication of TxD, while 26+26 is not indicated with TxD but use 1Tx MPR
2) MPR conclusion for different PA configuration in [123] TxD should also be considered



	Sub-topic#3-2
	Issue 3-2-1 correction of clauses of suffix H for CA with UL MIMO
Tentative agreements:
Agree the proposed correction of suffix H clauses.
Candidate options:
All feedback companies agree the proposal. 
Recommendations for 2nd round:

Issue 3-2-2 Applicability of requirements in suffix H for CA with UL MIMO
Tentative agreements:
Candidate options:
If a UE supports the ULCA+MIMO feature, in addition to meeting the feature’s requirements (suffix ‘H’), it must meet the general requirements as well as the requirements for ULCA (suffix ‘A’) and the requirements for ULMIMO (suffix ‘D’).
Option yes: China Telecom, Qualcomm, OPPO, vivo
Option no: Huawei, ZTE
Recommendations for 2nd round:
Further clarification and discussion in 2nd round to see if the proposal can be agreed.




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”



Discussion on 2nd round (if applicable)
	T-doc number
	Company
	Proposals / Observations

	
	
	



Topic #4: Intra-band NC UL CA for FR1 power class 2
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117526

	Nokia, Nokia Shanghai Bell
	Observation 1: When considering -25 dBm/MHz in-gap SEM, 47 dB LO suppression is needed for the back-off envelope to approach the envelope of the reference scenario where LO is excluded.
Observation 2: When considering general -30 dBm/MHz in-gap spurious limit, 52 dB LO suppression is needed for the back-off envelope to approach the envelope of the reference scenario where LO is excluded.
In parallel, considering asymmetric CA combinations, it was observed that:
Observation 3: When considering -25 dBm/MHz in-gap SEM, 36 dB IQ image suppression is needed for the back-off envelope to approach the envelope of the reference scenario where IQ image is excluded.
Observation 4: When considering general -30 dBm/MHz in-gap spurious limit, 42 dB IQ image suppression is needed for the back-off envelope to approach the envelope of the reference scenario where IQ image is excluded.
Proposal 1: Remove one LO architectures from the discussion.

	R4-2117643
	Qualcomm
	Observation 1: Worst-case Condition: max (CC1BW, CC2BW) ≤ Gap BW ≤ sum (CC1BW, CC2BW).
Observation 2:
· LO leakage and TX image need to be -35dBc/-40dBc respectively for practical ACLR margin and in-gap emission margin. 
· For PC2, we show that to avoid any additional MPR due to in-gap emission, we need 10.5dB back-off.
· For PC3, we show that to avoid any additional MPR due to in-gap emission, we need 9dB back-off.
· If the UE cannot attain these target LO/Image levels, then it would have the option to divert to a 2PA architecture

Observation 3:
· At maximum RB allocation, the back off to meet the general spurious requirement is equivalent to the back-off required to meet the in-gap emission requirement.
· PC3 NC ULCA for dual PA requires 2dB lower back-off than the equivalent PC3 NC ULCA 1PA. 
· IM5 to meet -30dBm/MHz requires almost the same back-off as IM3 to meet -13dBm/MHz.
· For PC2, the MPR for 1TX NC ULCA is aligned with the CCA non-contiguous allocation outer 2 MPR.
· For PC3, the MPR for 1TX NC ULCA is aligned with the CCA non-contiguous allocation outer 2 MPR.

Proposal 1: No delta MPR is required for in-gap emission. UE just have option for 2TX architecture if 1TX architecture requirements cannot be met. 
Proposal 2a: MPR for 1TX PC2 for IM3 to meet -30dBm/MHz
MA = 	19.5; 	0 ≤ B < 1.08
			19.0; 	1.08 ≤ B < 2.16
	18.0; 	2.16 ≤ B < 3.24
18.0;       3.24 ≤ B < 5.04
16.5; 	5.04≤ B < 10.08
			16.0; 	10.08 ≤ B < 36
			12.0;       36 ≤ B < 56.88
                10.5; 	      56.88 ≤ B

Proposal 2a: MPR for 1TX PC2 for IM3 to meet -13dBm/MHz and IM5 to meet -30dBm/MHz
MA = 	13.0; 	0 ≤ B < 1.08
			12.0; 	1.08 ≤ B < 2.16
	11.5; 	2.16 ≤ B < 3.24
11.0;       3.24 ≤ B < 5.04
9.5; 	5.04≤ B < 10.08
			8.5; 	10.08 ≤ B < 36
			[6.5];    36 ≤ B 

Proposal 3a: MPR for 1TX PC3 for IM3 to meet -30dBm/MHz
MA = 	17.5; 	0 ≤ B < 1.08
			17.0; 	1.08 ≤ B < 2.16
	16.5; 	2.16 ≤ B < 3.24
16.0;       3.24 ≤ B < 5.04
15.0; 	5.04≤ B < 10.08
			14.5; 	10.08 ≤ B < 36
			10.0;       36 ≤ B < 56.88
                9.0; 	      56.88 ≤ B

Proposal 3b: MPR for 1TX PC3 for IM3 to meet -13dBm/MHz and IM5 to meet -30dBm/MHz
MA = 	11.0; 	0 ≤ B < 1.08
10.5; 	1.08 ≤ B < 2.16
10.0; 	2.16 ≤ B < 3.24
9.5;       3.24 ≤ B < 5.04
8.5; 	5.04≤ B < 10.08
7.5; 	10.08 ≤ B < 36
[TBD];   36 ≤ B


	R4-2119213
	Skyworks
	Proposal on in-gap requirements:
· The LO, image and ACLR in-gap exceptions are removed from Release 16 and Release 17 38.101-1 specifications.
· SEM construction for NC UL CA is further clarified according to the agreements.
· In-gap ACLR applicability to a CC when the gap is equal to or larger than the CC band width is clarified.
· Restriction of the gap bandwidth (less or equal to aggregated bandwidth) for applicability of 1LO architecture specific MPR(s) is clarified.

Proposal on transceiver impairments and gap restriction:
· In release 17, the 1LO architecture requirements are only valid for a bandwidth separation class up to 200MHz, with a gap bandwidth that is equal to or less than the aggregated channel bandwidth.
· Carrier leakage is assumed as better than 35dB and absolute leakage power must be maintained throughout the power control range.
· Image leakage is assumed to be better than 35dB and maintained throughout the power range where relative ACLR value is valid (down to -50dBm ACL, i.e. -19dBm Pout).

Proposal for PC2 1LO architecture delta MPR versus 2LO MPR:
· Delta MPR for 1Tx 26dBm architecture (no TxD nor Dual PA signaled) is:
· Up to 4dB for -13dBm/MHz curve narrow allocation, and may be reduced for larger allocations, but may need to account for the in-gap ACLR issue
· Up to 3dB for -30 dBm/MHz curve narrow allocation, and may be reduced for larger allocations, but may needs to account the for in-gap ACLR issue
· Delta MPR for 2Tx 2x23dBm architecture (TxD is signaled) is an additional 1dB compared to 1Tx 26dBm delta MPR
· No Delta MPR for 2Tx 2x26dBm architecture (UL MIMO signaled, but not TxD)
· The final delta MPR requires further evaluation based on a larger allocation set, and 35dB carrier and image leakage.
· FFS if specific MPR may needed for in-gap ACLR issue.

Proposal on architectures and signaling: whether the current signalling enables distinguishing the following five 1/2LO and 1/2Tx implementations for PC2 NC ULCA is assessed:
1. 2LO 2x26dBm PA: baseline MPR, no restriction on frequency separation class, no support of 2Tx modes, DualPA signalling is used (2LO)
2. 2LO 26+23dBm PA: reuses baseline MPR (1), no restriction on frequency separation class, no support of 2Tx modes, DualPA signalling is used (2LO). With a swap time that is not defined yet, it should be confirmed if there is any signaling needed for this
3. 1LO 1x26dBm PA: separate MPR, frequency separation class limited to 200MHz and gap limited to ≤ aggregated bandwidth, does not signal Dual PA (1LO) not TxD nor UL MIMO
4. 1LO 2x23dBm PA: separate MPR (or delta MPR to 1LO 1x26dBm PA (3)), frequency separation class limited to 200MHz and gap limited to ≤ aggregated bandwidth, TXD and UL MIMO capable, does not signal Dual PA (1LO), but must signal TxD and UL MIMO is feasible
5. 1LO 2x26dBm PA: reuses baseline MPR (1), frequency separation class limited to 200MHz and gap limited to ≤ aggregated bandwidth, UL MIMO capable, does not signal Dual PA (1LO), nor TxD, but signals UL MIMO. It should be confirmed that a UE implementing 2x26dBm can signal:
· (1) for > 200MHz
· (1) for ≤ 200MHz and gaps > aggregated BW
· (5) for ≤ 200MHz and gaps ≤ aggregated BW


	R4-2119491
	Qualcomm
	Observation 1: Specification for dualPA=0 is not a feasible from implementation point of view
Observation 2: If dualPA=0 is not feasible, frequency separation class is not needed
We made the following proposals
Proposal 1: Make rel-16 TS 38.101-1 specification transparent to dualPA capabilty 
Proposal 2: Remove Carrier leakage and IQ image exceptions from 6.5A.2.2.2 without any relaxations
Proposal 3: Remove Carrier leakage and IQ image exceptions from 6.5A.3.1 without any relaxations
Proposal 4: Remove Carrier leakage and IQ image exceptions from 6.5A.2.4.1.2 without any relaxations



Open issues summary
Sub-topic 4-1: In gap requirements
Issue 4-1-1: Exceptions for carrier leakage and IQ image and spec impact
· Proposal:
· Remove Carrier leakage and IQ image exceptions without relaxations
· Make rel-16 TS 38.101-1 specification transparent to dualPA capabilty
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Issue 4-1-2: Clarification of in gap requirements
· Proposal:
· SEM construction for NC UL CA is further clarified according to the agreements.
· In-gap ACLR applicability to a CC when the gap is equal to or larger than the CC band width is clarified.
· Restriction of the gap bandwidth (less or equal to aggregated bandwidth) for applicability of 1LO architecture specific MPR(s) is clarified.
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Issue 4-1-3: transceiver impairments and gap restriction:
· Proposal:
· In release 17, the 1LO architecture requirements are only valid for a bandwidth separation class up to 200MHz, with a gap bandwidth that is equal to or less than the aggregated channel bandwidth.
· Carrier leakage and TX image are assumed to be better than 35dBc/40dBc.
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Sub-topic 4-2: MPR requirements for 1LO architecture
Issue 4-2-1: PC2/PC3 1LO architecture delta MPR versus 2LO MPR 
· Proposals:
· Option 1: Delta MPR for 1Tx architecture is considered with TxD/UL MIMO capability indication
· Option 2: No delta MPR is required for in-gap emission. UE just have option for 2TX architecture if 1TX architecture requirements cannot be met.
· Option 3: Remove one LO architectures from the discussion
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Issue 4-2-2: PC2/PC3 MPR for 1LO architecture 
· Proposals:
· Option 1: PC2/PC3 MPR for 1LO architecture as proposed in R4-2117643
Moderator’s recommendation:
· Recommended WF
· The proposed the MPR values for 1LO architecture are considered as basis for further check

Issue 4-2-3: architectures and signalling 
· Proposals:
· 2LO 2x26dBm PA: baseline MPR, no restriction on frequency separation class, no support of 2Tx modes, DualPA signalling is used (2LO)
· 2LO 26+23dBm PA: reuses baseline MPR (1), no restriction on frequency separation class, no support of 2Tx modes, DualPA signalling is used (2LO). With a swap time that is not defined yet, it should be confirmed if there is any signaling needed for this
· 1LO 1x26dBm PA: separate MPR, frequency separation class limited to 200MHz and gap limited to ≤ aggregated bandwidth, does not signal Dual PA (1LO) not TxD nor UL MIMO
· 1LO 2x23dBm PA: separate MPR (or delta MPR to 1LO 1x26dBm PA (3)), frequency separation class limited to 200MHz and gap limited to ≤ aggregated bandwidth, TXD and UL MIMO capable, does not signal Dual PA (1LO), but must signal TxD and UL MIMO is feasible
· 1LO 2x26dBm PA: reuses baseline MPR (1), frequency separation class limited to 200MHz and gap limited to ≤ aggregated bandwidth, UL MIMO capable, does not signal Dual PA (1LO), nor TxD, but signals UL MIMO. It should be confirmed that a UE implementing 2x26dBm can signal:
· (1) for > 200MHz
· (1) for ≤ 200MHz and gaps > aggregated BW
· (5) for ≤ 200MHz and gaps ≤ aggregated BW
Moderator’s recommendation:
· Recommended WF
· Further consider the signalling aspects based on outcome of issue 4-4 and 4-5


Companies views’ collection for 1st round
Open issues 
	Issues
	Company Comments

	Issue 4-1-1
	Exceptions for carrier leakage and IQ image and spec impact
Company A
OPPO: If remove the carrier leakage and IQ image exceptions then it means UE cannot use one PA architecture to support intra-band non-contiguous UL CA. Does the original intention is to excluding one PA architecture in Rel-16? If not, shouldn’t MPR be reviewed?
LGE: We still prefer to define some relaxation for DC/career leakage or exception for intra-band NC-CA UE. Need further discussion
Nokia: if regulations do not allow exceptions, removal of the exceptions is the only way…regarding dualPA capability, if that is removed from the specification, frequency separation class (Fs) also should be removed since the existence makes readers confused…
Skyworks: 1PA PC3 NC CA is not supported in REl16 since the MPR has not been developed for this case: R16 MPR is only valid for 2x23dBm PAs. There is thus no issue to remove exceptions from R16. For R17 the WF agreement is:
· that there is no in-gap exceptions for 1PA NC CA 
· carrier and image rejection assumprtions are better than 3GPP to enable that (how much was FFS)
· gap size is restricted to ≤ aggregated BW such that SEM in-gap requirement is -13dBm/MHz and is thus feasible at reasonably good imag and carrier leakage levels.
Regarding: Make rel-16 TS 38.101-1 specification transparent to dualPA capability. This is only possible if the same aggregated BW and gap size are adopted for R16 NC CA. and we still believe the LO position is not transparent to dual PA even for contiguous CA. We do not think it is possible and MPR does not support that. We would at least need to check proposals 3a and 3b from Qualcomm for next meeting. (which I understand as 1Tx, 1LO PC3 NCCA)
Qualcomm: Maybe Skyworks cojuld make a proposal how to change the Rel-16 specification so that the belief that “the LO position is not transparent to dual PA even for contiguous CA”  would become a fact. Otherwise, it should be removed since it has no purpose. And to be specific, this is about the capability, not how UE is implemented. MPR proposal for 1LO PC3 is for rel-17. 
To LGE and OPPO, removing LO exceptions was the agreement with the understanding that regulators do not allow this, do you have a proposal for MPR’s to accommodate this. And removing this does not exclude the implementation, only corrects requirements for it.  
Huawei: Based on the WF in last meeting, removing the exceptions also related to the MPR requirements to be specified, which relies on the feasible carrier and image rejection assumptions. From the contributions in this meeting, we see better leakage and image rejection are possible. 
Regarding to make specification transparent to dualPA capability, we think that may not be necessary. MPR requirements for both PC2 and PC3 are proposed in R4-2117643. If those are agreeable, even the PC3 MPR is specified in Rel-17, with release independent manner, a Rel-16 UE can still comply with the 1LO PC3 requirements.
Vivo: Can accept to remove exceptions without relaxations, if it is confirmed that regulations does not allow this.
For Dual PA capability, we think it may not that harm to keep it, as long as it can provide some information we need. Anyway some redundancy is the maximum cons and keeping it is not an error.  We have no strong opinion on this.
DOCOMO: Agree with the proposal to remove all ingap exceptions for SEM, SE, and ACLR.

	Issue 4-1-2
	Clarification of in gap requirements
Company A
OPPO: Ok with proposals.
LGE: we also consider further discussion for the detail SEM requirements in gap for intra-band NC-CA UE with up to 200MHz. 
Nokia: The last sub-bullet point may not need if one LO architecture is removed from the assumtpions.
Skyworks: some text is needed associated with the 1PA MPR saying that it only applies to 200MHz separation BW class and gapBW ≤ aggregated BW (which then makes the most strigent ingap SEM at -13dBm/MHz)
Huawei: Ok to have some clarification. It can be further discussed based on specific wording proposed. 
Vivo: Some further clarifications may be fine.

	Issue 4-1-3
	transceiver impairments and gap restriction
Company A
OPPO: 
1. Ok with “In release 17, the 1LO architecture requirements are only valid for a bandwidth separation class up to 200MHz, with a gap bandwidth that is equal to or less than the aggregated channel bandwidth”. 
2. Clarification on “Carrier leakage and TX image are assumed to be better than 35dBc/40dBc”, this assumption is challenging for UE, what’s the reason not keeping same assumption as Rel-16 while defining larger MPR to accommodate this 1PA architecture?
Nokia: Without having the 2nd sub-bullet, required MPR is too huge so that UE architectures with one LO should not be considered anymore.
Skyworks: the first bullet is what is needed to put in the specification associated with the 1LO NC CA MPRs. The second bullet are the underlying assumptions. Note that this is not new: UL 256QAM cannot be met with 28dB image it needs at least 35dB but this is not written as a separate requirement in the spec since you would fail 256QAM EVM. Here it is the same as you would fail the in gap SEM.
Huawei: Agree with clarification by Skyworks, we think that MPR can be further discussed based on the proposed assumptions.
Qualcomm: 
To OPPO, the issue is the “flooring” of the in-gap emission due to LO leakage and Image with 3GPP values of -28dBc. ACLR is never met.
To Nokia, the MPR is ridiculously large when not restricting the CC configuration and the composite in-gap requirement to -13dBm/MHz, not use -25dBm/MHz as you have shown. More discussion onCC configuration is required for the option of 1PA architecture.
Vivo: OK with the proposals, but whether 2nd one should be written into spec or not can be discussed.

	Issue 4-2-1
	PC2/PC3 1LO architecture delta MPR versus 2LO MPR
Company A
OPPO: Agree with option 1 “Delta MPR for 1Tx architecture is considered”, and whether TxD/UL MIMO capability can be used is FFS.
LGE: Prefer option 2. If 1LO UE deploy to support UL-MIMO/NC-CA, then RAN4 can consider no delta MPR between 1LO and 2LO for intra-band NC CA UE.
Nokia: Option 3.
Skyworks: we have shown that 1LO MPR is significantly higher than 2LO MPR and it is already agreed they are separate (with a specific list of values or delta MPR). If PA architecture signaling for CA+UL MIMO is adopted , it can be reused here.
Huawei: prefer option 2. 
Qualcomm: There is a MPR difference between 1PA and 2PA for NC ULCA. How to apply the delta or use absolute values is up for further discussion.

	Issue 4-2-2
	PC2/PC3 MPR for 1LO architecture
Company A
OPPO: It seems these proposals depends on the conclusion in Issue 4-1-3 (carrier leakage and TX image are assumed to be better than 35dBc/40dBc assumption).
LGE: The proposed MPR values in R4-2117643 is large MPR values compare to 2LO MPR values. So it is not satisfy the MPR principle for PC2 Intra-band NC CA UE. In RAN4 discussion, the PC2 MPR values has some gain compare to PC3 NC CA UE. But if we agree the 1LO UE with 19dBm, then the UE’s power are same with PC3 UE.
Nokia: No carrier leakage and image rejection exceptions are allowed, one LO architectures is not realistic anymore.  Better to think about removing them from the assumptions.
Skyworks: it is already agreed that 1LO and 2LO MPR are separate and it is obvious that 1LO case is much worse (forward IMD in single PA with no intrinsic backoff vs reverse IMD of two PA with intrinsic back off) and has limittations in terms of applicability, these inherent issues should not impair the baseline 2LO MPR . We have also provided input on the MPR for 1LO and although incomplete we need more time to crosscheck Qualcomm’s values.
Huawei: The proposed MPR values are ok for us. Based on the observation in the contribution (R4-2117643), we think that unified requirements for 1Tx and 2Tx with one LO would be enough. 
Qualcomm: There is more MPR for 1LO vs 2LO. The question is the ACLR floor margin to spec that determines the practicality of the required IQ offsets. The MPR difference between 1LO and 2LO is determined by the IMD outside the gap with no IQ offsets. More MPR over that required to overcome IMD would be required if more ACLR margin is required due to the in-gap noise. This places stress on the IQ offset feasibility. The tradeoffs should be discussed before any decision.

	Issue 4-2-3
	architectures and signalling
Company A
OPPO: For clarification, what’s the use case of 1LO 2x26dBm PA architecture in this intra-band non-contiguous UL CA? If for UL CA+UL MIMO, it should be discussed separately and focus on non MIMO case.
LGE: we are not support the baseline MPR for some other RF architecture. RAN4 agreed some detail MPR values in previous meeting. So this is baseline to specify the detail MPR values according to 4 candidate RF architectures.
Nokia: we should discuss this after the other issues are resolved.
Skyworks: 
to LGE 2Lo MPR was agreed last meeting and it was also agreed that 1LO was a separate MPR table due to its higher MPR and BW/gap limitations. 
To Oppo: since for large BW support, two 26dBm PAs are needed anyhow, they could be reused for smaller BW and support TxD (and/or UL MIMO). This is an very clear use case for n77.
For the signaling: maybe it can be simplified to how many full power PAs are supported like for contiguous CA. possibly with the one LO/2LO distinction (or BW/Gap restriction)
Huawei: 1LO 2x26dBm PA architecture is not included in the agreed WF for architecture options, this option can be exclude.
For other architectures, our preference for the signaling to discriminate the applicable requirements could be:
–	2LO 2x26dBm PA: baseline MPR, no restriction on frequency separation class, no support of 2Tx modes, DualPA signalling is used 
–	2LO 26+23dBm PA: baseline MPR, no restriction on frequency separation class, no support of 2Tx modes, DualPA signalling is used. 
–	1LO 1x26dBm PA: separate MPR, frequency separation class limited to 200MHz and gap limited to ≤ aggregated bandwidth, does not signal Dual PA nor TxD 
–	1LO 2x23dBm PA: separate MPR (same as 1LO 1x26dBm PA), frequency separation class limited to 200MHz and gap limited to ≤ aggregated bandwidth, TXD indication, does not signal Dual PA
Ericsson: see comment to Issue 3-1-1.
Vivo: We can support Huawei’s view currently.



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

	R4-2119492
(Rel-16)
	Company A

	
	Company B

	
	

	R4-2119499
(Rel-17 Cat-A CR)
	Company A

	
	Company B

	
	

	
	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#4-1
In gap requirements
	Issue 4-1-1: Exceptions for carrier leakage and IQ image and spec impact
Tentative agreements:

Candidate options:
It is proposed to remove the carrier leakage and IO image exceptions without relaxation, and specification transparent to dualPA capability, while some companies have concern on no relaxation and would like to see the discussion outcome of MPR. Regarding dualPA capability, it’s also related to the MPR discussion, no clear conclusion in 1st round discussion.
Recommendations for 2nd round:
It is suggested to further discuss in 2nd round. Also consider the similar discussion in DC location thread.

	
	Issue 4-1-2: Clarification of in gap requirements
Tentative agreements:
Some clarification is needed for the in gap requirements. 
Candidate options:
Most companies agree to have clarification of in gap requirements during the discussion.
Recommendations for 2nd round:

	
	Issue 4-1-3: transceiver impairments and gap restriction
Tentative agreements:
No specific comments for clarification of bandwidth separation class, the clarification should be reflected in the specification.
Candidate options:
Two companies proposed similar assumption of feasible carrier leakage and image rejection based on WF in last meeting. For the question of the values, the proposed companies also gave clarification.
Recommendations for 2nd round:
It is suggested to focus on MPR requirements based on the assumptions. 

	Sub-topic#4-2
MPR requirements for 1LO architecture
	Issue 4-2-1: PC2/PC3 1LO architecture delta MPR versus 2LO MPR
Tentative agreements:
Candidate options:
No majority view during the discussion. There is MPR difference between 1PA and 2PA for NC UL CA, whether or how to reflect the difference needs further discussion. 
Recommendations for 2nd round:
Further discuss the MPR requirements together with consideration of possible signaling to differentiate the applicable MPR for different architectures.

	
	Issue 4-2-2: PC2/PC3 MPR for 1LO architecture
Tentative agreements:
Candidate options:
For the proposed MPR values in R4-2117643, one company commented that they are related to the feasible carrier leakage and image assumptions, one company commented that MPR should not be defined, other companies commented on how to define specific MPR values.
Recommendations for 2nd round:
Further discuss the MPR requirements based on more inputs, or check if the proposed MPR values in R4-2117643 is acceptable in 2nd round discussion.

	
	Issue 4-2-3: architectures and signalling
Tentative agreements:
Candidate options:
Views are diversified. More discussion is needed how to differentiate the applicable MPR for different PA architectures.
Recommendations for 2nd round:
To further discuss how to differentiate the applicable MPR for different PA architectures based on the WF 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”



Discussion on 2nd round (if applicable)
	T-doc number
	Company
	Proposals / Observations

	
	
	




Topic #5: solution for Scell dropping
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117990
	Apple
	Observation 1: There is a clear distinction between the conformance test and field operation under the maximum output power condition.
Observation 2: In conformance test, there is no UE power headroom (PHR) reporting back to the tester during the TPC “UP” processing.
Observation 3: In real network, the base station would adjust the TPC based on the UL signal SNR condition and UE’s PHR.
Observation 4: Even without the PCell prioritization rule, there should be a mechanism for network to deactivate SCell to maintain the PCell performance.
Observation 5: SCell deactivation by the network should be a better way to manage the network performance instead of leaving UE to drop SCell by itself where the SCell power scaling is essentially out of network’s control.
Observation 6: The new requirement as proposed in last RAN4 meeting by limiting the serving cell output power is virtually no difference with the existing TPC mechanism.
Observation 7: If the new RAN4 requirement is to only resolve the UL CA conformance test issue, it would not be necessary as it not only creates more RAN4 specifications workloads but also increases UE test burden.
Proposal: 3GPP to hold off the consideration of any specification changes in RAN4 and RAN1 until the SCell dropping in UL CA is confirmed as a real field issue but not merely a conformance test issue.

	R4-2118129
	Ericsson
	The solution proposed is applicable for all band combinations and both frequency ranges, its key characteristics:
· the configured maximum power Pcmax,f,c for the serving cells are modified by UE-specific configured power limits, a straighforward change and RAN4 scope, no change of timing requirements or UE behaviour
· the power limits are relative to account for the actual power back-off used and the implementation-specific plane of reference for Pcmax,f,c for FR2, can be applied to all UL serving cells for complete network control of the power per serving cell
· can be enabled/disabled by MAC/CE for fast adaptation to changing radio conditions and applies for concurrent transmissions; if only high priority transmission scheduled this would get all available power, reduces the need for enabling/disabling limits by MAC-CE signaling
· backwards compatible
· the limits can also be made absolute (similar to the cell-specific P-Max) by configuration
· “equal” PSD can be achieved for the purpose of conformance testing
The solution requires RRC changes and a MAC-CE element for activating/deactivating the limits (RAN2 changes). Draft CRs for possible RAN4 endorsement for Rel-17 are available in [6] and [7], an LS to RAN2 asking for comments on the implementation of signaling is provided in [8].

	R4-2118130
	Ericsson
	draft CR for TS 38.101-1

	R4-2118131
	Ericsson
	draft CR for TS 38.101-2

	R4-2118132
	Ericsson
	LS to RAN1 and RAN2 on UE-specific power limits for serving cells of UL CA

	R4-2118290

	vivo
	Observation 1: The problem in the field was claimed but not clearly discussed, and RAN1 spec was not deemed problematic.
Observation 2: The cell dropping would be in certain scenarios, including exceed total maximum power limitation, and continue power up need in a carrier with higher priority.
Proposal 1: Further discuss the necessity and whether this problem would cause performance degradation in real field.
Observation 3: RAN1/2 impact is very hard to be completely avoided if new solutions are defined.
Observation 4: Some points may be considered such as: EN-DC solution consider as a reference; clearly list dropping situation etc. 
Proposal 2: If new solution would be introduced, minimise RAN1/2 impact may not be the first priority, and some of the points may need to considered such as clearly list dropping situation and consider EN-DC solution as a reference.

	R4-2118873

	OPPO
	1. Power limit configuration issue

Observation 1:    There is no fixed CC priority in CA, and the priority is determined by channels (PRACH, PUCCH, PUSCH, SRS), and NW indication with phy-PriorityIndex signaling.

Proposal 1:         It is proposed to put max power limit on the high priority CC instead of always on the PCC.

2. Power limit enabling issue

Observation 2:    Pcmax,CA and PHR for CA is unknown to the NW which makes NW doesn’t know when to enable/disable the max power limit.
Observation 3:    Minor changes are needed in RAN2 to report Pcmax,CA and PHR for CA by reusing current PHR reporting mechanism.
Proposal 2:         It is proposed to consider reporting Pcmax,CA and total PHR for band combination via reusing current PHR reporting mechanism.

	R4-2119493
	Qualcomm
	Observation 1: Adding a new cell specific limiting parameter to UE Pcmax does not prevent UE from dropping cells with higher Pcmax limit
Observation 2: To solve the problem of UE dropping scell and giving more control for the network, new parameter that indicates UE the preferred priority of cells is needed.
Proposal 1: Define new parameter to indicate priority between configured UL cells for the UE.
We also discussed in the spirit of workplan for the newly added objective, what is a proper next step for RAN4. 
Proposal 2: RAN4 will not agree a solution before receiving RAN1 feedback about the feasibility of one of the proposed solutions. 
Proposal 3: Supporting Ran4 based solution introducing any new network controlled parameters should be optional for the UE 

	R4-2119518
	Huawei, HiSilicon
	Proposal 1: It is proposed to consider the SCell dropping solution taken the MPR/A-MPR requirements with same PSD assumption into account. 
Proposal 2: Spec changes for FR2 should be further considered after the SCell dropping solution for FR1 is solid enough.
Proposal 3: RAN4 should avoid to add additional test case when consider the solution to ‘scell dropping’ issue.



Open issues summary
Sub-topic 5-1: Scell dropping
Issue 5-1: Necessity of SCell dropping solution
· Proposal:
· Option 1: 3GPP to hold off the consideration of any specification changes in RAN4 and RAN1 until the SCell dropping in UL CA is confirmed as a real field issue but not merely a conformance test issue.
· Option 2: Further discuss the necessity and whether this problem would cause performance degradation in real field.
· RAN4 will not agree a solution before receiving RAN1 feedback about the feasibility of one of the proposed solutions.
· Option 3: Consider specific solution to solve the SCell dropping issue
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Issue 5-2: SCell dropping solutions 
· Proposals:
· Option 1: the configured maximum power Pcmax,f,c for the serving cells are modified by UE-specific configured power limits, and can be enabled/disabled by MAC/CE for fast adaptation to changing radio conditions and applies for concurrent transmissions; if only high priority transmission scheduled this would get all available power, reduces the need for enabling/disabling limits by MAC-CE signaling
· Option 2: It is proposed to put max power limit on the high priority CC instead of always on the PCC.
· Option 3: Define new parameter to indicate priority between configured UL cells for the UE. Supporting Ran4 based solution introducing any new network controlled parameters should be optional for the UE
· Option 4: Power distribution among PCell and SCell proportionally should be considered at NW side according to the RB resource scheduling info for CCs, and the power ratio for PCell and SCell(s) can be configured to UE. The power ratio can be configured via RRC on UE specific basis, and enable/disable via DCI or MAC-CE for fast adaption of the dynamic RB resource allocation for PCell and SCell(s).
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Issue 5-3: Pcmax,CA and PHR for CA
· Proposals:
· It is proposed to consider reporting Pcmax,CA and total PHR for band combination via reusing current PHR reporting mechanism.
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion


Companies views’ collection for 1st round
Open issues 
	Issues
	Company Comments

	Issue 5-1
	Necessity of SCell dropping solution
Company AQualcomm: It seems from LS that RAN4 should work on a solution. Option 3 is our preference. Not sure if option 2 needs further discussion? 
OPPO: As long as it is confirmed as a field issue, we are ok with option 3, although it seems RAN1 doesn’t think this is an issue, nor consider to change their spec.
LGE: 	
We prefer option 1. RAN4 need to check the RAN1 specification and necessity to forward.
Xiaomi: we prefer option 1. whether it is  a real field issue should be conformed first before seeking a solution.
Verizon: Option 3 is our preference! 
SoftBank: Support Option 3. We believe this is a real field issue.
Huawei: Prefer option 3. 
ZTE: In the three options listed, Option 1 and 2 seem similar, further discussion and no spec change is expected before the issue is confirmed in real fields. In our views, if it is confirmed, then we need to solve it and the solution may have no RAN1 but RAN4 specs impacts.
Ericsson: Option 3. This is an issue in the field.
Vivo: Prefer option 1/2. IF this can be confirmed, then option 3 is a natural next step.
Apple: Option 1
CHTTL: Option 3.
DOCOMO: We are not against option 3 but I am still not sure what is issues in a real field while we understand it is an issue in testing. Actually, we have a similar question with Apple. In a real field, if there is not sufficient power for both Pcell and Scell, then UE is required to achieve high PSD to maintain its connection with BS. One way is to reduce the number of RBs to increase PSD. Therefore, we guess it may be natural to prioritize Pcell power and to drop Scell in a real field.

	Issue 5-2
	SCell dropping solutions
Company AQualcomm: The cell and UE specific limit does not solve the problem as described in option 1 and 2. We can make an assumption that the UE implementation is such that scaling is done in such way that the remaining power is allocated to the cell with lower priority but unless this is written in requirements, it may not be the case.  Even with that assumption and to ensure this method works, the maximum power of the UE is severely limited. Problem that is caused by UE max power not being sufficient large, proposal in option 1 and 2 is to limit UE maximum power from its maximum capability. To us it seems not appropriate. 
Our preference is option 3 based solution.
To the moderator, the option 1 and 2 based solution should also be optional.  
OPPO: Option 1 and 2 are ok.
Verizon: Insufficient UE max power is a concern, and the finalized solution should avoid/minimize the insufficient power. 
Huawei: Our preference is option 4. Since the MPR requirements for CA are defined based on same PSD assumption, we don’t think that delta value for Pcmax,c can fulfill this purpose. As the RB resource is allocated by NW, it is possible that NW can provide some assistant info to accommodate the power allocation distributed among CCs by the UE. Power ratio can be configured by RRC but activated/deactivated by MAC-CE or DCI. The ratio can also be configured with consideration of priority among CCs. 
ZTE: NW cannot have a good direct control over the power ratio among ULs  adjusted to fast-changing radio channels. However, NW can enable/disable a mechanism for UE and if the mechanism is enabled, UE can make adjustment by itself without further intervention from NW. In this sense, Option 1 could be a good starting point.
Ericsson: Option 1. 
-- Setting a limit only on the high-priority transmissions as proposed in Option 2 may not be sufficient if the UE does not scale the lower priority transmission. 
-- Option 3: it is not clear why an additional priority mechanism between cells should be introduced and how this solves the problem. Notwithstanding, this requires a change of the power control in 38.213, the power setting per serving cell not independent. For Option 1 recalculation is not needed, if scaling is used by the UE when limits are not set on all cells then this works like for EN-DC (but no Xscale). Scaling or dropping is indeed not specified in 38.213 but by setting e.g. 3 dB relative limits on each of two configured UL cells the UE would not become power limited and dropping/scaling would not occur. The existing priority mechanism is unaffected: the UE allocates the power up to the respective Pcmax,f,c – with or without limits -- according to the rules in 38.213. No changes of RAN1 specifications needed.
-- In our understanding Option 4 is just a restriction of Option 1 (or the same). The power limits can account for different channel bandwidths and be configured such that fully allocated channels have equal PSD. The Pcmax,f,c is the total power per serving cell and equal PSD is not always the condition in the field even if the channel bandwidths are the same. The relative power limits could take values like 5/6, 3/4, 2/3, 1/2, 1/3 etc (in dB). For e.g. 10 MHz + 20 MHz, relative limits of 1/3 (4.8 dB) and 2/3 (1.8 dB) could be configured on each cell and equal PSD is achieved without dropping regardless of the actual Pcmax configured by the UE.
Vivo: If we can go to this step after the previous issue is set, option 1/2 seems more simpler and less impact to other WGs.
Apple: It is not clear to us why giving the priority to PCell would be an issue. In case there is not sufficient power for both PCell and SCell, the resources should be downscaled. Is dropping PCell or both cells better than dropping SCell to maintain PCell? It is also not clear to us why maintaining equal PSD is still important when UE total power is maxed out. If equal PSD would be theoretically maintained, for 8 CCs with equal channel BW in FR2, the Option 1 solution would mean all serving cells Pcmax would be reduced by 9 dB which is quite substantial.
CHTTL: Option 1 is ok for us from last RAN4 meeting. In our understanding, in option 3, there might still be some power left if the UE always applies a power difference for the indicated cells, so the power cannot be maximized used.

	Issue 5-3
	Pcmax,CA and PHR for CA
Company AQualcomm: What really is the proposal? Isn’t this possible now? So it would be mandatory from now on?
OPPO: The proposal is based on the observation that if UE-specific configured power limits are going to be enabled/disabled by MAC/CE for fast adaptation in the solution, then NW has to know how much power actually is left for PCC+SCC. 
Currently, the PHR is reported per CC rather than per band combination, while different MPRs are defined in CA and non-CA, this makes NW cannot derive the available power in band combination from the per CC PHR since Pcmax_total in CA is different from Pcmax_cc1+Pcmax_cc2. In other words, PHR_total is different from Pcmax_cc1-Pow_cc1-Pow_cc2.
Therefore, without knowing how much power is left in a CA band combination, it is not clear how the NW can enabled/disabled the power limit for fast adaptation. And it is proposed to consider reporting Pcmax,CA and total PHR for band combination here, similar as per CC PHR reporting.


Huawei: We are ok with the proposal to introduce Pcmax,ca.
ZTE: clarification question: if the proposal is agreed, will it override the current Per-CC PHR reporting? Or what is NW expected to do if receiving both per-CC and per-BC PHR reports? Or there is only one report, either per-CC or per-BC, but not both?
Ericsson: the total power is basically known from the existing PHR or BC power class (knowledge of the actual total power configured by the UE is not a prerequisite for Option 1). For intra-band combinations the Pcmax,f,c per cell (the basis for the PHR) is the same as the total Pcmax, whereas for inter-band combinations the Pcmax is the sum of the configured powers per cell (the sum often capped by the power class of the BC). 
PH reporting is not that frequent in the field (order of multiples of frames), while the dropping can occur on a slot basis even for persistent allocations if e.g. the open-loop estimate of the priority transmission changes and the lower priority transmissions are dropped (if not scaled) when the UE is power limited. The power limits ensure robust operation: setting 3 dB on each of two configured cells will prevent dropping no matter the Pcmax – this is the trick. The NW is not aware of the actual Pcmax set by the UE for every UL SG. We also propose that the limits only apply for concurrent transmissions, which reduces the need for frequent MAC-CE signaling when only one UL cell/transmission is scheduled. 
The PHR for the serving cells can be used for verification of the relative power limits of Option 1: if a relative limit of 3 dB is configured on a cell, for example, the reported Pcmax,f,c (in a multi-cell report) or the PH should be changed by 3 dB. This as a complement to measuring the resulting output power at the connector (or OTA) that is subject to tolerances.
Apple: Does network really need to know the PCMAX,CA? In our view, network only needs to know the PHR and UL signal SNR to determine TPC and resource scheduling. For intra-band UL CA with single PA implementation, in theory, the total PHR can be derived based on per CC PHR. We agree that the total PHR would run out earlier than the per CC PHR if the total power is shared. If network knows the total PHR, the TPC and resource scheduling can be better managed by the network.



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

	R4-2118130
(CR 38.101-1)
	Company AQualcomm: Wait until agreement on solution

	
	Company B

	
	

	R4-2118131
(CR 38.101-2)
	Qualcomm: Wait until agreement on solutionCompany A

	
	Company B

	
	

	
	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#5-1
SCell dropping
	Issue 5-1: Necessity of SCell dropping solution
Tentative agreements:
Candidate options:
- Option 1: 3GPP to hold off the consideration of any specification changes in RAN4 and RAN1 until the SCell dropping in UL CA is confirmed as a real field issue but not merely a conformance test issue (LGE, Xiaomi, ZTE, vivo, Apple)
- Option 2: Further discuss the necessity and whether this problem would cause performance degradation in real field (ZTE, vivo, DOCOMO)
- Option 3: Consider specific solution to solve the SCell dropping issue (QC, VZW, SBM, HW, [ZTE], Ericsson, [vivo], CHTTL, )
Seems more companies would like to discuss the specific solution to address the SCell dropping issue, but some companies want to see whether there exists issue in real field.

Recommendations for 2nd round:
It is recommended that operators favoring the specific solution to address the issue could give more clarification whether the SCell dropping issue should be addressed in the real field.


	
	Issue 5-2: SCell dropping solutions
Tentative agreements:

Candidate options:
Four options are discussed
[bookmark: _GoBack]Option 1. the configured maximum power Pcmax,f,c for the serving cells are modified by UE-specific configured power limits, which can be enabled/disabled by MAC/CE for fast adaptation to changing radio conditions and applies for concurrent transmissions 
Option 2. put max power limit on the high priority CC instead of always on the PCC
Option 3: Define new parameter to indicate priority between configured UL cells for the UE.
Option 4: the configured maximum power Pcmax,f,c for the serving cells are modified by UE-specific configured power ratio according to RB resource scheduling, which can enable/disable via DCI or MAC-CE for fast adaption of the dynamic RB resource allocation 
These options are not mutually excluded, option 3 is similar to option 2, and company also commented that option 4 is a restriction of option 1 or similar. 
It seems that the solution should at least consider the following points:
1) Network configured parameter is needed, and the configuration could be fast activated/deactivated
2) priority is not always on PCell
3) there is method to guarantee equal PSD, though equal PSD is not always the case
4) the finalized solution should avoid/minimize the insufficient power

Recommendations for 2nd round:
It is recommended to further discuss in 2nd round for the possible solution with consideration of above options

	
	Issue 5-3: Pcmax,CA and PHR for CA
Tentative agreements:
Candidate options:
Some clarification questions are asked:
1) Whether the proposal is mandatory from now on
2) Whether it override the current Per-CC PHR reporting? Or what is NW expected to do if receiving both per-CC and per-BC PHR reports? Or there is only one report, either per-CC or per-BC, but not both?
3) Does network really need to know the PCMAX,CA?

Recommendations for 2nd round:
It is recommended that the proponent take the comments into account and further clarify the above questions in 2nd round discussion



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”



Discussion on 2nd round (if applicable)
	T-doc number
	Company
	Proposals / Observations

	
	
	





0 Recommendations for Tdocs
0.1 1st round
New tdocs
	Title
	Source
	Comments

	WF on …
	YYY
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	WF on UL-MIMO coherence for R17 Tx switching
	China Telecom
	

	WF on PC2 intra-band contiguous UL CA with UL MIMO
	OPPO
	

	WF on intra-band NC UL CA for FR1
	Skyworks
	

	WF on SCell dropping
	Huawei, HiSilicon
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2117708
	CR for 38.101-1 to remove UL MIMO restriction for SUL carrier
	CMCC
	Agreeable
	

	R4-2117190
	Discussion on UL MIMO coherence for Rel-17 Tx switching
	China Telecom
	Noted
	

	R4-2117752
	Discussion on UL-MIMO coherence capability
	Xiaomi
	Noted
	

	R4-2118877
	R17 FR1 Tx switching coherence
	OPPO
	Noted
	

	R4-2119090
	On UL MIMO coherence capability for Rel-17 Tx switching
	Huawei, HiSilicon
	Noted
	

	R4-2117633
	On enabling 23+26 PC2 UEs for ULCA and ULCA+MIMO
	Qualcomm
	Noted
	

	R4-2118115
	MPR for PC2 intra-band contiguous UL CA with UL MIMO support
	Skyworks
	Noted
	

	R4-2118876

	R17 FR1 UL CA MPR discrimination
	OPPO
	Noted
	

	R4-2119514

	MPR for PC2 intra-band contiguious CA with 2Tx
	Huawei, HiSilicon
	Noted
	

	R4-2119515

	RF requirements for PC2 intra-band UL CA with UL MIMO
	Huawei, HiSilicon
	Noted
	

	R4-2119516

	draft CR for TS 38.101-1 correction of clauses of suffix H for CA with UL MIMO (R17)
	Huawei, HiSilicon
	Agreeable
	

	R4-2119517

	draft CR on contiguous CA with UL MIMO for power class 2
	Huawei, HiSilicon
	Revised
	

	R4-2117526

	PC2 Intra-band UL NC CA 1LO MPR
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2117643
	PC2 and PC3 MPR for 1LO architecture
	Qualcomm
	Noted
	

	R4-2119213
	PC2 NC ULCA MPR and transceiver impairments for 1LO architectures
	Skyworks
	Noted
	

	R4-2119491
	2tx dualPA use with NC UL CA
	Qualcomm
	Noted
	

	R4-2119492

	CR to remove LO exceptions
	Qualcomm
	Return to
	

	R4-2119499

	CR to remove LO exceptions
	Qualcomm
	Return to
	Cat-A CR

	R4-2117990
	Views on SCell dropping for UL CA
	Apple
	Noted
	

	R4-2118129
	More on resolving the Scell dropping (power reduction) problem by power limits
	Ericsson
	Noted
	

	R4-2118130
	Introduction of power limits for serving cells of UL CA
	Ericsson
	Revised
	

	R4-2118131
	Introduction of power limits for serving cells of UL CA
	Ericsson
	Revised
	

	R4-2118132
	LS to RAN1 and RAN2 on UE-specific power limits for serving cells of UL CA
	Ericsson
	Return to
	

	R4-2118290

	Discussion on Scell dropping
	vivo
	Noted
	

	R4-2118873

	R17 FR1 SCC drop
	OPPO
	Noted
	

	R4-2119493
	Delta Pcell parameter to solve SCell dropping issue
	Qualcomm
	Noted
	

	R4-2119518
	On Scell dropping
	Huawei, HiSilicon
	Noted
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0.2 2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
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Annex 
Contact information
	Company
	Name
	Email address

	Qualcomm
	Ville Vintola
	vvintola@qti.qualcomm.com

	OPPO
	Jinqiang
	xingjinqiang@oppo.com

	Ericsson
	Christian Bergljung
	Christian.Bergljung@ericsson.com

	vivo
	Sanjun Feng
	fengsanjun@vivo.com

	Apple
	James Wang
	fucheng_wang@apple.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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