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Introduction
This email thread discusses the RF requirements on Rel-17 Tx switching enhancement for inter-band SUL and uplink CA, including:
· Topic #1: 2Tx-2Tx switching between carrier 1 and carrier 2 (discussed in section 1)
· Topic #2: 1Tx-2Tx and 2Tx-2Tx switching between band A and band B, with 2 contiguous aggregated carriers on band B (discussed in section 2)
List of candidate target of email discussion for 1st round and 2nd round:
· 1st round:
· Review and comment the recommended WF for each issue in section 1.2 and 2.2.
· Review and comment the CR in section 1.3.2.
· 2nd round: Update and stabilize the WF, CR and LS to RAN1/2.

Topic #1: 2Tx switching between carrier 1 and carrier 2
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100496
	CATT
	Withdrawn

	R4-2100600
	Qualcomm Incorporated
	Withdrawn

	R4-2100790
	China Telecom
	Draft LS to RAN1 and RAN2 was provided in the Annex.

	R4-2100791
	China Telecom
	CR: Switching time mask for 2Tx-2Tx switching between two carriers and 1Tx-2Tx/2Tx-2Tx switching between two bands in Rel-17.

	R4-2100800
	CMCC
	Proposal: There is no need to differentiate the DL interruption applicability between Rel-16 1Tx-2Tx switching and Rel-17 2Tx switching, which means that “DL interruption allowed” specified in existing TS38.101-1 should also be applied to Rel-17 2Tx switching between carrier 1 and carrier 2.

	R4-2101754
	OPPO
	Observation 1:    Rel-16 define power boosting capability to allow UE transmit 3dB higher power than the case1 power class before the CA HPUE introduced.
Observation2:     Rel-17 face the situation that for FDD+TDD CA HPUE, it can only transmit 23dBm under case3 which is lower than the case1 power class before FDD HPUE is introduced.
Proposal 1:         It is proposed to get common understanding that FDD-TDD CA HPUE can transmit lower power in case3 than the power class in case1.
Proposal 2:          Not defining power boosting capability in Rel-17 switched UL transmission.

	R4-2102706
	vivo
	Observation 1: Power boosting scheme is obviously more complicated and incomplete than an explicit definition of PC2 combination.
Proposal 1: Do not introduce power boosting for PC3 UL CA in Rel-17.



Open issues summary
Open issues for 2Tx-2Tx switching between carrier 1 and carrier 2 are summarized below:
Sub-topic 1-1: Applicability of DL interruption
Issue 1-1: Applicability of DL interruption
· Proposals
· Proposal 1 (CMCC): 
· There is no need to differentiate the DL interruption applicability between Rel-16 1Tx-2Tx switching and Rel-17 2Tx switching, which means that “DL interruption allowed” specified in existing TS38.101-1 should also be applied to Rel-17 2Tx switching between carrier 1 and carrier 2.
· Recommended WF
· Encourage feedback on proposal 1.
	Company
	Comments

	China Telecom
	We support proposal 1, and would also propose to extend this applicability for 1Tx-2Tx and 2Tx-2Tx switching between band A and band B (with two contiguous carriers). 

	ZTE
	Proposal 1 is fine with us. 

	CMCC
	Support proposal 1. Also agree with China Telecom to extend proposal 1 for 1Tx-2Tx and 2Tx-2Tx switching between band A and band B (with two contiguous carriers)

	CATT
	Fine with Proposal 1.

	Xiaomi
	Support proposal 1

	Qualcomm
	Agree with recommended WF

	OPPO
	OK with proposal 1

	vivo
	Agree

	Huawei, HiSilicon
	Support proposal 1. 



Sub-topic 1-2: Other aspcets
Issue 1-2-1: Power boosting for PC3 UL CA
· Proposals
· Option 1: Not introduce power boosting for PC3 UL CA in Rel-17 2Tx-2Tx switching between two carriers. (OPPO, vivo)
· OPPO: Rel-16 define power boosting capability to allow UE transmit 3dB higher power than the case1 power class before the CA HPUE introduced.
· vivo: Power boosting scheme is obviously more complicated and incomplete than an explicit definition of PC2 combination.
· Recommended WF
· Is option 1 agreeable?
	Company
	Comments

	China Telecom
	Support option 1. This issue has been extensively discussed in the last meeting, and it is ok for us either “having explicit agreement on no power boosting” or “not continue discussing this issue”.

	ZTE
	We are strongly against Option 1. Firstly, legacy Rel-16 UEs with power boosting capability should be able to run in the same mode in Rel-17 network, as of backward compatibility; Secondly, the ultimate origin of the issue in Rel-16 is that there is no power class concept defined for SUL band combinations, so single band UL-MIMO power class in Case 2 is applied instead in SUL scenarios, however, in CA scenario, Case 2 has to follow power class for CA, not single band UL-MIMO power class, therefore, as long as there is still the missing part on the power class for SUL band combinations, power boosting scheme should still be supported in specs.

	CMCC
	Support option 1.  

	China Telecom 2
	Reply to ZTE’s comment:
To our understanding, here the discussion is only for new switching scenarios in Rel-17, with no intention to change the existing agreement/spec for Rel-16 1Tx-2Tx switching between two uplink carriers. From procedure point of view, it is also not allowed to change the Rel-16 feature in a Rel-17 WI. If needed, we can add one clarification note to the proposed option 1, e.g.,:
· Note: this Rel-17 discussion does not impact the Rel-16 agreement on power boosting for PC3 UL CA with 1Tx-2Tx switching.
We would also like to point out that, in the last meeting, companies had extensive discussion on this issue, from the technical point of view, there are no UE architectures supporting PC3 + power boosting but not supporting PC2 (see details in R4-2016975). So, the UE can directly report PC2 CA capability, and CA switching performance will not be compacted with this proposal.

	CATT
	Fine to avoid power boosting for Rel-17 new switching scenarios and keep Rel-16 1Tx-2Tx switching unchanged.

	Xiaomi
	No strong view

	Ericsson
	See comment to Issue 2-2-1.

	Qualcomm
	Like Ericsson, we would like to keep the boost and apply it to 2Tx-2Tx case until inter-band CA PC2 is finalized for all modes, FDD-TDD, TDD-TDD and  We can agree to remove the boost once PC2 is finalized.  

	Nokia
	At least as specification, PC2 for inter band NR UL CA is available. This PC can cover PC2 for one of the UL bands within a CA. If this is correct, power boosting is not necessary. 

	OPPO
	Support option 1. In Rel-17, the PC2 is defined for intra-band UL CA, which makes the switching between low band and high band could follow PC2. The power class for SUL Tx switching and for UL CA Tx switching will be same. No “unfair” exists anymore.

	vivo
	Support option 1 as discussed in our paper. With PC2 introduced for UL CA, the achievable output power would not be lower compared to SUL case. 

	Huawei, HiSilicon
	Support option 1. The power boosting capability should not be extended to CA scenarios in Rel-17. And in Rel-17 new WIs on HPUE CA and SUL are already established, no need to consider power boosting as in Rel-16. PC2 is a clean solution and sufficient. 


	
Issue 1-2-2: Understanding of the transmission power in case 3
· Proposals
· Proposal 1: It is proposed to get common understanding that FDD-TDD CA HPUE can transmit lower power in case3 than the power class in case1. (OPPO)
· OPPO: Rel-17 face the situation that for FDD+TDD CA HPUE, it can only transmit 23dBm under case3 which is lower than the case1 power class before FDD HPUE is introduced (e.g., case1 26dBm, case2 26dBm, but case3 23dBm).
	 
	Number of Tx chains in WID (band A + band B)

	Case 1
	1T+1T

	Case 2
	0T+2T

	Case 3
	2T+0T



· Recommended WF
· Encourage feedback on proposal 1.
	Company
	Comments

	China Telecom
	In our understanding, in the scenario mentioned by OPPO, the UE is a 23+26dBm PC2 UE, the max Tx power on carrier 1 in band A is always 23dBm, and the power class in case 3 is not changed (the instant max power is 23dBm just due to no transmission scheduled for carrier 2 in band B). 

	ZTE
	A more generic clarification is whether or not the CA power class for the band combination should be applied to every case including Case 3? Allowing different power class in inter-band CA in Rel-17 is NOT consistent with the understanding in Rel-16, which may introduce confusion. Some kind of other better and consistent way should be sorted out perhaps.

	CMCC
	If UE is 23+26dBm PC2, then it may not transmit more than 23dBm in case 3. This is also related to the power class 2 UL CA discussion. 

	CATT
	Our understanding is that the UE shall not transmit more than 23dBm in case 3.  

	Xiaomi
	We agree that only transmit 23dBm under case3 for FDD bands even under CA power class 2 for band combination

	Qualcomm
	The power for case 3 should depend on the power class on that band. 

	Nokia
	This happens even in the currently available CA or DC combinations, doesn’t it? Band A(PC3)+Band B(PC2) but as CA PC can be PC2. Network can configure a UE with UL CA but may make only Band A activated and allow to transmit signal, still the PC is PC2 as inter band UL CA, isn’t it? What is the difference between normal inter band UL CA /DC and Tx switching?

	OPPO
	Agree with Proposal 1. We understand this seem like an obvious proposal but with the impressive experience of asking UE to support PC2 in all the sub-modes during the Rel-16 Tx switching discussion this seems necessary to be clarified as common understanding.

	vivo
	Agree with this proposal and share the understanding that power class in a band should be respected.

	Huawei, HiSilicon
	In our view, the issue discussed here is not included in the WID. The power class for CA can be further discussed in inter-band CA HPUE WI.



Companies views’ collection for 1st round
Open issues
Provided under each issue in section 1.2	
CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2100791, CR on switching time mask (covers the switching scenarios in Topic #1 and #2)
	Huawei: in the proposed CR, each scenario has a separate sub-clause, which could be merged in our view. We think that two separated requirements covering all scenarios with 1T->2T and 2T->2T would be enough.

	
	Company B

	
	



Summary for 1st round
Open issues
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic 1-1
	Issue 1-1: Applicability of DL interruption
Tentative agreements:
Agree Proposal 1 (CMCC, China Telecom, ZTE, CATT, Xiaomi, QC, OPPO, vivo, HW): 
· There is no need to differentiate the DL interruption applicability between Rel-16 1Tx-2Tx switching and Rel-17 2Tx switching, which means that “DL interruption allowed” specified in existing TS38.101-1 should also be applied to Rel-17 2Tx switching between carrier 1 and carrier 2.
Recommendations for 2nd round:
Capture the above tentative agreements in the WF.
Check if it is agreeable to also extend this applicability for 1Tx-2Tx and 2Tx-2Tx switching between band A and band B (with two contiguous carriers).


	Sub-topic 1-2
	Issue 1-2-1: Power boosting for PC3 UL CA
Summary of 1st round discussion:
· Option 1: Not introduce power boosting for PC3 UL CA in Rel-17 2Tx-2Tx switching between two carriers. (OPPO, vivo, CTC, CMCC, CATT, Nokia, HW)
· OPPO: In Rel-17, the PC2 is defined for intra-band UL CA, which makes the switching between low band and high band could follow PC2. The power class for SUL Tx switching and for UL CA Tx switching will be same. No “unfair” exists anymore.
· vivo: Power boosting scheme is obviously more complicated and incomplete than an explicit definition of PC2 combination. With PC2 introduced for UL CA, the achievable output power would not be lower compared to SUL case.
· CTC: In the last meeting, companies had extensive discussion on this issue, from the technical point of view, there are no UE architectures supporting PC3 + power boosting but not supporting PC2. So, the UE can directly report PC2 CA capability, and CA switching performance will not be compacted with this proposal. In addition, this Rel-17 discussion does not impact the Rel-16 agreement on power boosting for PC3 UL CA with 1Tx-2Tx switching.
· Nokia: At least as specification, PC2 for inter band NR UL CA is available. This PC can cover PC2 for one of the UL bands within a CA.
· HW: In Rel-17 new WIs on HPUE CA and SUL are already established. PC2 is a clean solution and sufficient.
· Option 2: Not support option 1 (ZTE, E///)
· ZTE: As long as there is still the missing part on the power class for SUL band combinations, power boosting scheme should still be supported in specs.
· E///: The power boosting is different from normal PC2 UL CA, there are specific actions specified in 38.331 when the network allows boosting by configuring the uplinkTxSwitchingPowerBoosting.
· Option 3: Keep the boost and apply it to 2Tx-2Tx case until inter-band CA PC2 is finalized for all modes, FDD-TDD, TDD-TDD and we can agree to remove the boost once PC2 is finalized (QC)
Moderator’s observation:
In the last meeting, companies already had extensive discussion on this issue, from the technical point of view, there are no UE architectures supporting PC3 + power boosting but not supporting PC2.
In this meeting, the following new issues are raised:
· Issue A: Network can control whether to allow power boosting (E///)
· Issue B: Check the progress of CA PC2 WI, and see if inter-band CA PC2 is finalized for all modes, FDD-TDD, TDD-TDD (QC)
· Issue C: There is no the power class for SUL band combinations (ZTE)
Recommendations for 2nd round:
· Check the 3 new issues:
· Note: this Rel-17 discussion does not impact the Rel-16 agreement on power boosting for PC3 UL CA with 1Tx-2Tx switching.

Issue 1-2-2: Understanding of the transmission power in case 3
Moderator’s observation:
· It is common understanding that  for 23+26dBm CA PC2 UE, in case 3, the max transmission power for carrier 1 in band A is 23dBm; and there is no difference between normal inter band UL CA and Tx switching.
	 
	Number of Tx chains in WID (band A + band B)

	Case 1
	1T+1T

	Case 2
	0T+2T

	Case 3
	2T+0T


Recommendations for 2nd round:
Capture the above common understanding in the WF.




Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	LS on Rel-17 Tx switching enhancements
(Note: cover the issues in both Topic #1 and Topic #2)
	[bookmark: _GoBack]China Telecom

	#2
	Way forward on RF requirements for Rel-17 Tx switching enhancements
(Note: cover the issues in both Topic #1 and Topic #2)
	China Telecom



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

	R4-2100791, CR on switching time mask (covers the switching scenarios in Topic #1 and #2)
	to be revised



Discussion on 2nd round

Summary on 2nd round
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Topic #2: Tx switching between band A and band B
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100801
	CMCC
	Proposal: it is proposed that:
· 2-layer MIMO support
· Mandate 2-layer PUSCH transmission in all the carriers supporting 2Tx, including the two carriers on band B in 1Tx-2Tx switching scenario and the three carriers on band A+B for 2Tx-2Tx switching scenario.
· FFS on the RF requirements of UL-MIMO support in intra-band contiguous UL CA

	R4-2101104
	Xiaomi
	Observation 1: For NR contiguous CA, whether 2layer MIMO can be supported depends on UE capability.
Proposal 1: Supporting 2-layer PUSCH transmission should be option in all the carriers supporting 2Tx, including the two carriers on band B in 1Tx-2Tx switching scenario and the three carriers on band A+B for 2Tx-2Tx switching scenario.

	R4-2101851
	ZTE Wistron Telecom AB
	Observation: It is not clear whether the mode with each of the two contiguous carriers at Band B transmitted in single Tx is included in the scope of the WID. 
Proposal : RAN4 to clarify whether or not the observed mode (Mode #3) is included in the working scope of the WID before deciding optionality of 2-layer MIMO support for all three carriers.

	R4-2102397
	Huawei, HiSilicon
	Proposal 1: For 1Tx-2Tx and 2Tx-2Tx switching between band A and band B, it should be mandatory to support 2-layer PUSCH transmission in all the carriers supporting 2Tx, including the two carriers on band B in 1Tx-2Tx switching scenario and the three carriers on band A+B for 2Tx-2Tx switching scenario.

	R4-2102706
	vivo
	Observation 1: Power boosting scheme is obviously more complicated and incomplete than an explicit definition of PC2 combination.
Proposal 1: Do not introduce power boosting for PC3 UL CA in Rel-17.
Proposal 2: Can accept the mandatory support of 2-layer MIMO for the various cases defined.

	R4-2100790
	China Telecom
	Proposal 1: For 1Tx-2Tx and 2Tx-2Tx switching between band A and band B, mandate 2-layer PUSCH transmission in all the carriers supporting 2Tx, including the two carriers on band B in 1Tx-2Tx switching scenario and the three carriers on band A+B for 2Tx-2Tx switching scenario.
Proposal 2: For 1Tx-2Tx and 2Tx-2Tx switching between band A and band B, clarify that the location of switching period is semi-statically configured on one of the two uplink bands.
And a draft LS to RAN1 and RAN2 was provided in the Annex.

	R4-2100791
	China Telecom
	CR: Switching time mask for 2Tx-2Tx switching between two carriers and 1Tx-2Tx/2Tx-2Tx switching between two bands in Rel-17.

	R4-2101754
	OPPO
	Observation 1:    Rel-16 define power boosting capability to allow UE transmit 3dB higher power than the case1 power class before the CA HPUE introduced.
Observation2:     Rel-17 face the situation that for FDD+TDD CA HPUE, it can only transmit 23dBm under case3 which is lower than the case1 power class before FDD HPUE is introduced.
Proposal 1:         It is proposed to get common understanding that FDD-TDD CA HPUE can transmit lower power in case3 than the power class in case1.
Proposal 2:          Not defining power boosting capability in Rel-17 switched UL transmission.



Open issues summary
Open issues for 1Tx-2Tx and 2Tx-2Tx switching between band A and band B (with 2 contiguous aggregated carriers on band B) are summarized below:
Sub-topic 2-1: Switching time mask related requirements
Issue 2-1: Clarification on the location of switching period
· Agreement in RAN4 #97e (R4-2017815):
· For 2Tx-2Tx switching between carrier 1 and carrier 2:
· Location of switching period
· Reuse Rel-16 agreement for UL CA and SUL, i.e., semi-statically configure the switching period on one of the two uplink carriers
· For 1Tx-2Tx and 2Tx-2Tx switching between band A (carrier 1) and band B (carrier 2+3):
· Switching time mask related requirements
· For switching time mask related requirements for inter-band SUL and CA (including the length of switching period, location of switching period, transient period and uplink outage due to switching), the same agreements are applied for the scenarios with either one carrier or two contiguous aggregated carriers on band B
· Proposals
· Proposal 1: For 1Tx-2Tx and 2Tx-2Tx switching between band A and band B, clarify that the location of switching period is semi-statically configured on one of the two uplink bands. (CTC)
· CTC: To avoid potential confusion, for Tx switching between two bands with 3 CCs, clarify that the location of switching period is semi-statically configured on one of the two uplink bands.
· Recommended WF
· Is proposal 1 agreeable?
	Company
	Comments

	China Telecom
	Support proposal 1

	ZTE
	Option 1 is fine.

	CMCC
	Support proposal 1

	CATT
	Support Option 1.

	Xiaomi
	Fine with option 1

	vivo
	Fine

	Huawei, HiSilicon
	Support proposal 1.



Sub-topic 2-2: Other aspcets
Issue 2-2-1: Power boosting for PC3 UL CA
· Proposals
· Option 1: Not introduce power boosting for PC3 UL CA in Rel-17 switching between two bands. (OPPO, vivo)
· OPPO: Rel-16 define power boosting capability to allow UE transmit 3dB higher power than the case1 power class before the CA HPUE introduced.
· vivo: Power boosting scheme is obviously more complicated and incomplete than an explicit definition of PC2 combination.
· Recommended WF
· Is option 1 agreeable?
	Company
	Comments

	China Telecom
	Support option 1. This issue has been extensively discussed in the last meeting, and it is ok for us either “having explicit agreement on no power boosting” or “not continue discussing this issue”.

	ZTE
	As in Issue 1-2-1, We are strongly against Option 1. Firstly, legacy Rel-16 UEs with power boosting capability should be able to run in the same mode in Rel-17 network, as of backward compatibility; Secondly, the ultimate origin of the issue in Rel-16 is that there is no power class concept defined for SUL band combinations, so single band UL-MIMO power class in Case 2 is applied instead in SUL scenarios, however, in CA scenario, Case 2 has to follow power class for CA, not single band UL-MIMO power class, therefore, as long as there is still the missing part on the power class for SUL band combinations, power boosting scheme should still be supported in specs.

	CMCC
	Support option 1

	China Telecom 2
	(Same comment to issue 1-2-1)
Reply to ZTE’s comment:
To our understanding, here the discussion is only for new switching scenarios in Rel-17, with no intention to change the existing agreement/spec for Rel-16 1Tx-2Tx switching between two uplink carriers. From procedure point of view, it is also not allowed to change the Rel-16 feature in a Rel-17 WI. If needed, we can add one clarification note to the proposed option 1, e.g.,:
· Note: this Rel-17 discussion does not impact the Rel-16 agreement on power boosting for PC3 UL CA with 1Tx-2Tx switching.
We would also like to point out that, in the last meeting, companies had extensive discussion on this issue, from the technical point of view, there are no UE architectures supporting PC3 + power boosting but not supporting PC2 (see details in R4-2016975). So, the UE can directly report PC2 CA capability, and CA switching performance will not be compacted with this proposal.

	CATT
	Fine to avoid introducing power boosting for Rel-17 new scenarios.

	Xiaomi
	No strong view

	Ericsson
	We do not support the proposed WF.

The power boosting was specified in Rel-16 for TX switching with UL CA for UE supporting band combinations of PC3. This from an RANP agreement that the UL CA be put on the same footing as SUL regarding the power capability, while recognizing that both these schemes must rely on proprietary ‘SAR schemes’ by UE implementation. Now, since the RANP agreement and RAN2 specification of the power boosting for UL CA, we have identified an issue in the RAN4 specification that the maximum total power is PCMAX = 23 dBm (UL CA PC3), which clearly makes it impossible to transmit at 26 dBm for carrier2 and implies that the UE will start reduce the power of SCell or low-priority transmissions. This is corrected in the maintenance CR in R4-2101723 by allowing an offset of +3 dB from the CA power class and PCMAX = 26 dBm during boosting. If this repeatedly submitted maintenance CR is agreed – if not agreed the feature is not working – then we can close this Rel-16 discussion.

The power boosting is different from normal PC2 UL CA, there are specific actions specified in 38.331 when the network allows boosting by configuring the uplinkTxSwitchingPowerBoosting. The SAR scheme is up to UE implementation. This is no different for the proprietary P-MPR method that is proposed as a default for UL CA PC2. We do not understand Proposal 1 in R4-2102706: the power boosting is already specified in Rel-16, but it needs a correction to the configured CA power to be fully functional.

On R4-2101754 while on the topic: why is it a problem that case3 can only transmit at 23 dBm in an FDD band when the UL CA power class is PC2, and case1 can transmit at 26 dBm since one of the bands is TDD? All cases listed are configured for CA (presumably) and subject to the indicated CA PC2 (PCMAX = 26 dBm).


	Qualcomm
	We would like to keep the boost atleast until PC2 Ul CA is agreed. 

	OPPO
	Support Option 1.

	vivo
	Support this option, considering the PC2 ULCA would be introduced.

	Huawei, HiSilicon
	Support option 1.

	Apple
	We do not see a compelling reason to remove power boost from consideration for the 2tx-2tx switching case



Issue 2-2-2: 2-layer MIMO support
· Proposals
· Option 1: Mandate 2-layer PUSCH transmission in all the carriers supporting 2Tx, including the two carriers on band B in 1Tx-2Tx switching scenario and the three carriers on band A+B for 2Tx-2Tx switching scenario. (CMCC, HW, vivo - acceptable, CTC)
· CMCC: FFS on the RF requirements of UL-MIMO support in intra-band contiguous UL CA
· HW: the 2CCs in band B can be supported by 1Tx chain.
· vivo: since already 2Tx is supported in these cases, it seems not that challenging to ask UE to support 2-layer MIMO
· CTC: for CCs with 2Tx capability, the additional support of 2-layer MIMO is related to baseband capability, and can provide obvious benefit on uplink throughput increase.
· Option 2: Not mandate, i.e., up to UE capability (Xiaomi)
· Option 3: RAN4 to clarify whether or not the observed mode (Mode #3) is included in the working scope of the WID before deciding optionality of 2-layer MIMO support for all three carriers. (ZTE)
[image: ]

· Moderator’s observation
· Firstly, based on companies’ analysis in this meeting, it looks that Mode #3 mentioned by ZTE is not included in the scope of the WID.
· Secondly, it is true that Rel-16 introduced the capabilities on UL MIMO layer number for intra-band contiguous CA as mentioned by Xiaomi; meanwhile, as pointed by vivo and CTC, here the discussion point is whether to mandate 2-layer MIMO PUSCH transmission for 2Tx capable carriers, which seems not challenging.
· Thirdly, for the RF requirements of UL-MIMO in intra-band contiguous CA, as pointed by CMCC, it is a generic issue and can be FFS.
· Recommended WF
· Based on the above observations, is it possible to go with option 1?
	Company
	Comments

	China Telecom
	Support option 1

	ZTE
	As long as clarified in the revised WID to excluding Mode#3, we are fine with the observations made by Moderator and Option 1.

	CMCC
	OK with option 1. And also agree with moderator’s observation.

	CATT
	Fine with moderator’s suggestion. Clarifications as suggested by ZTE might also be needed.

	Xiaomi
	Share same view as ZTE, we are fine to go with option 1 but a clarification on 2Tx capable carriers is needed.

	OPPO
	Here it seems confusing and should be clear to the group when we are talking “mandating 2layer PUSCH”.
1. The Tx switching feature itself is optional, so UE is not mandating 2 layer PUSCH due to this feature;
2. Mandate 2-layer PUSCH transmission is only under the precondition that 2T is supported already on the carrier. And 2T supported actually is the precondition of this Tx switching feature;
3. The mode 3 (1T on CC1@Band X, 1T on CC2@Band X) is not included in the scope of this WI.
So with the above understanding the mandate 2layer PUSCH will be a straight forward agreement for the UE which has 2T already.

	vivo
	Fine with moderator’s observation.

	Huawei, HiSilicon
	Support option 1



Companies views’ collection for 1st round 
Open issues
Provided under each issue in section 2.2
Summary for 1st round
Open issues 
	
	Status summary 

	Sub-topic 2-1
	Issue 2-1: Clarification on the location of switching period
Tentative agreements:
· Agree Proposal 1: For 1Tx-2Tx and 2Tx-2Tx switching between band A and band B, clarify that the location of switching period is semi-statically configured on one of the two uplink bands. (CTC, ZTE, CMCC, CATT, Xiaomi, vivo, HW)
Recommendations for 2nd round:
Reflect the tentative agreements in the LS to RAN1/2 and RAN4 CR.


	Sub-topic 2-2
	Issue 2-2-1: Power boosting for PC3 UL CA
Summary of 1st round discussion:
· Option 1: Not introduce power boosting for PC3 UL CA in Rel-17 2Tx-2Tx switching between two carriers. (OPPO, vivo, CTC, CMCC, CATT, Nokia, HW)
· Option 2: Not support option 1 (ZTE, E///)
· Option 3: Keep the boost and apply it to 2Tx-2Tx case until inter-band CA PC2 is finalized for all modes, FDD-TDD, TDD-TDD and we can agree to remove the boost once PC2 is finalized (QC)
· Option 4: Support power boosting for 1Tx-2Tx switching between two bands with 3 CCs (Apple)
Moderator’s observation:
Most companies’ views are the same as that in Issue 1-2-1 (PC3 CA power boosting for 2Tx-2Tx switching between uplink carriers). 
Apple doesn’t show view on Issue 1-2-1, and wants to introduce power boosting for 1Tx-2Tx switching between two bands with 3 CCs in this issue.
Recommendations for 2nd round:
· Further discussion on the relative technical aspects:
· Note: this Rel-17 discussion does not impact the Rel-16 agreement on power boosting for PC3 UL CA with 1Tx-2Tx switching.

Issue 2-2-2: 2-layer MIMO support
Summary of 1st round discussion:
Option 1 is agreeable, while some additional clarifications are proposed:
· Option 1: Mandate 2-layer PUSCH transmission in all the carriers supporting 2Tx, including the two carriers on band B in 1Tx-2Tx switching scenario and the three carriers on band A+B for 2Tx-2Tx switching scenario. (CMCC, HW, vivo, CTC, ZTE, CATT, Xiaomi, OPPO)
· ZTE, CATT, Xiaomi, OPPO: Clarify that Mode #3 (1T on CC2@Band B, 1T on CC3@Band B) is not considered in the WI discussion.
· OPPO:
· The Tx switching feature itself is optional, so UE is not mandating 2 layer PUSCH due to this feature;
· Mandate 2-layer PUSCH transmission is only under the precondition that 2T is supported already on the carrier. And 2T supported actually is the precondition of this Tx switching feature.
Tentative agreements:
Agree Option 1 with additional clarifications:
· Mandate 2-layer PUSCH transmission in all the carriers supporting 2Tx, including the two carriers on band B in 1Tx-2Tx switching scenario and the three carriers on band A+B for 2Tx-2Tx switching scenario.
· Clarify that the case with 1T on CC2@Band B and 1T on CC3@Band B is not considered in the WI discussion.
· Mandate 2-layer PUSCH transmission is only under the precondition that 2T is supported already on the carrier. 
· The Tx switching feature itself is optional.
Recommendations for 2nd round:
Capture the tentative agreements together with the additional clarifications in the WF.
Reflect the tentative agreements in the LS to RAN1/2 and RAN4 CR.




Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





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 

Summary on 2nd round
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
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