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Introduction
This email thread discusses the RF requirements for Tx switching between two uplink carriers in agenda 6.13.1.5.
List of candidate target of email discussion for 1st round and 2nd round:
· 1st round: Invite companies to review the recommended WF in each sub-topic, and provide comments (if any) in section 1.3 and 2.3.
· 2nd round: 
· Focus on the WF, LS and revised draft CRs.
· 2 sub-threads on WF/LS: 
· [94e Bis][15] NR_RF_FR1_Part_2 – draft WF R4-2005664 (led by China Telecom)
· [94e Bis][15] NR_RF_FR1_Part_2 – draft LS R4-2005665 (led by Apple)
· Discuss the following revised draft CRs in the main thread of [94e Bis][15] NR_RF_FR1_Part_2: 
· R4-2005666	Draft CR to TS 38.101-1: Switching time mask between two uplink carriers in UL CA and SUL
· R4-2005667	Draft CR to TS 38.101-3: Switching time mask between two uplink carriers in EN-DC

Topic #1: Applicability of DL interruption
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004892 (R4-2002944)
	China Telecom
	Proposal 1: For DL interruption, UE capability is reported per DL band in each band combination for each UL band pair supporting Tx switching. In the LS to RAN2, a concrete example can be added to avoid any potential misunderstanding.
Proposal 2: State in the LS to RAN2 that: for UE reporting DL interruption, the RRM interruption requirements defined in RAN4 shall be applied.
Proposal 3: For timely completion of the capability signaling, send LS on DL interruption to RAN2 in this meeting.

	R4-2004895 (R4-2002947)
	China Telecom
	LS on DL interruption due to Tx switching.

	R4-2005020 (R4-2003072)
	Huawei, HiSilicon
	Proposal 1: send an LS to RAN2 to inform the agreement in RAN4 on DL interruptions.

	R4-2005021 (R4-2003073)
	Huawei, HiSilicon
	LS on DL interruptions due to UE switching between 1Tx carrier and 2Tx carrier.

	R4-2003321
	CATT
	Proposal 1: One of the following alternatives should be considered
Alt 1: Allow DL interruption for some duplex mode combinations or FDD/TDD combinations. 
· LS needs to be send to RAN2 in this meeting so that signaling support can be finished in Rel-16.
Alt 2: In Rel-16, only enable this feature for the band combinations that can avoid DL interruption. 
· Introduce a band combination table or add a column in the CA/EN-DC table to indicate the support of this feature for each band combination. The WI can be closed if there is at least one combination is included.
· Further consideration on the band combinations with DL interruptions in Rel-17 is not precluded.
Proposal 2: DL interruption should be defined in the unit of OFDM symbols.

	R4-2003338
	Nokia, Nokia Shanghai Bell
	Proposal 1: No interruptions in DL reception are allowed due to UL switching in order to avoid further performance degradations due to UL switching.

	R4-2003515
	CMCC
	Proposal 1: It is proposed to define different capabilities for UEs with and without DL interruption for FDD+TDD CA/EN-DC and TDD+TDD CA/ENDC with different UL-DL pattern. 
–	UE capability is reported per band in each band combination, if UE does not report this capability for the band, it means there is no DL interruption.
Proposal 2: Whether to allow DL interruption for each band combination can be discussed later after the signaling for DL interruption is defined. 

	R4-2003986
	MediaTek Inc.
	Proposal 1: RAN4 agree on one of the following options for Release-16:
Option (a): Introduce UE capability per downlink band per uplink band pair for DL interruption
Option (b): Introduce band combination table in RAN4 specs that lists agreed combinations supporting switching capability without DL interruption for the combinations including FDD bands.
Option (c): Introduce the below criteria of no DL interruption. Band combinations violate the criteria does not need to support switching capability.
FGAP > 200MHz separation when TDD band <=2GHz. 
FGAP > 400MHz when 2GHz <=TDD band <=4GHz. 
FGAP > 800MHz when TDD band >=4GHz.



Open issues summary
Topic #1: Applicability of DL interruption
Agreement in RAN4 #94e (R4-2002815, WF):
· For the following duplex mode combinations, no DL reception interruption (carrier 1 + carrier 2):
· SUL+TDD
· TDD+TDD CA with the same UL-DL pattern
· TDD+TDD EN-DC with the same UL-DL pattern
· For other duplex mode combinations, define different capabilities for UEs with and without DL interruption depending on the RAN1 feedback.
· UE capability, if defined, is reported per band pair in each band combination
· UE reports for each band within the pair of bands in each band combination.
· If UE does not report this capability, it means there is no DL interruption.
· For the band pairs listed in slide #7, encourage chipset/UE vendors to check before RAN4 #94bis if DL interruption can be avoided. 
· Send LS to RAN1 and ask RAN1’s feedback on RAN1 spec impact if there is DL reception interruption in some scenarios.

Issue 1-1: Whether to introduce UE capability on DL interruption for duplex mode combinations excepting SUL+TDD and TDD+TDD with the same UL-DL pattern
· Proposals 
· Option 1: Define different capabilities for UEs with and without DL interruption (CATT, China Telecom, CMCC, MediaTek, Huawei, HiSilicon)
· Option 1a: Whether to allow DL interruption for each band combination can be discussed later after the signaling for DL interruption is defined. (CMCC)
· For option 1a, this approach is similar as the mandatory simultaneous Rx/Tx for inter-band CA. For some band combinations, no DL interruption (band combinations without DL interruption) can be mandatory based on the outcome of RAN4 discussion.
· Option 2: In Rel-16, only enable this feature for the band combinations that can avoid DL interruption, i.e., no interruptions in DL reception are allowed. (CATT, Nokia, Nokia Shanghai Bell, MediaTek)
· Option 2a (CATT, MediaTek)
· Introduce a band combination table or add a column in the CA/EN-DC table to indicate the support of this feature for each band combination. The WI can be closed if there is at least one combination is included.
· Option 2b (MediaTek)
· Introduce the below criteria of no DL interruption. Band combinations violate the criteria does not need to support switching capability.
· FGAP > 200MHz separation when TDD band <=2GHz. 
· FGAP > 400MHz when 2GHz <=TDD band <=4GHz. 
· FGAP > 800MHz when TDD band >=4GHz.
· Recommended WF: is option 1a agreeable?
· Option 1a: Define different capabilities for UEs with and without DL interruption
· Whether to allow DL interruption for each band combination can be discussed later after the signaling for DL interruption is defined.


Issue 1-2: Granularity of UE capability reporting
· Proposals
· Option 1: UE capability is reported per DL band in each band combination for each UL band pair supporting Tx switching. (China Telecom, CMCC, MediaTek, Huawei, HiSilicon)
· China Telecom: In the LS to RAN2, a concrete example can be added to avoid any potential misunderstanding. 
· For example, if one UE supports a band combination with DL bands A+B+C+D and UL bands A+B+C, and supports Tx switching between UL band A and B as well as UL band A and C (i.e., not supports Tx switching between UL band B and C), the capability for DL interruption should be reported as follows:
· For UL band pair A and B, the UE reports whether there is interruption on each of the DL bands, i.e., DL band A, B, C and D. 
· For UL band pair A and C, the UE reports whether there is interruption on each of the DL bands, i.e., DL band A, B, C and D.
· Recommended WF: is option 1 agreeable?
· Option 1: UE capability is reported per DL band in each band combination for each UL band pair supporting Tx switching. 
· In the LS to RAN2, a concrete example can be added to avoid any potential misunderstanding. 


Issue 1-3: Consequence if UE report this capability
· Background
· RAN4: RAN4 #94e agreed that if UE does not report this capability, it means there is no DL interruption.
· RAN2: The LS from RAN2 in R4-2003370 suggested to avoid defining “incapability” bits as they may cause interpretation issues.
· Proposals
· Option 1:  State in the LS to RAN2 that: for UE reporting DL interruption, the RRM interruption requirements defined in RAN4 shall be applied. (China Telecom, Huawei, HiSilicon) 
· Recommended WF: is option 1 agreeable?
· Option 1: State in the LS to RAN2 that: for UE reporting DL interruption, the RRM interruption requirements defined in RAN4 shall be applied. 


Issue 1-4: Time to send LS to RAN2
· Proposals
· Option 1: For timely completion of the capability signaling, send LS on DL interruption to RAN2 in this meeting. (China Telecom, Huawei, HiSilicon, CATT)
· Recommended WF: is option 1 agreeable?
· Option 1: Send LS on DL interruption to RAN2 in this meeting.


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

	CMCC

	Issue 1-1: Whether to introduce UE capability on DL interruption
Support the recommended WF.
Issue 1-2: Granularity of UE capability reporting
Support the recommended WF
Issue 1-3: Consequence if UE report this capability
Agree with the recommended WF. Another thing that need to be clarified is that if UE does not report the DL interruption capability but report the UL switching capability, no interruption is allowed.
Issue 1-4: Time to send LS to RAN2
Support the recommended WF. RAN2 can design the signalling first in order to meet the deadline for Rel-16 frozen and RAN4 can continue to discuss whether to allow DL interruption.

	LG Electronics
	Regarding R4-2002945 and R4-2002946, LGE didn’t co-sign these two CRs and we would like to be neutral. Therefore, our company name should be removed in the CRs.

	ZTE
	Issue 1-1: Option 1
Issue 1-2: Option 1
Issue 1-3: Option 1
Issue 1-4: Send the LS in this meeting.

	OPPO
	Issue 1-1: Option 1, Define different capabilities for UEs with and without DL interruption.
Issue 1-2: Option 1 
Issue 1-3: Option 1 is ok

	Huawei
	Issue 1-1: Whether to introduce UE capability on DL interruption
Option 1 and Option 1a are acceptable.
We think it is fair to go with option 1a. Allowing different UE capabilities and discussing on per band per BC basis given the switching band pair for uplink switching seem to us an acceptable compromise. We don’t have very strong view on the issue between the two options.
Issue 1-2: Granularity of UE capability reporting
Option 1
We support sending LS with clear and thorough information to RAN2 to close this topic.
Issue 1-3: Consequence if UE reports this capability.
Support Option 1.
Issue 1-4: Time to send LS to RAN2.
Support Option 1. We need send LS on DL interruption to RAN2 in this meeting.
The LS has to be sent in this meeting to accomplish the WI in time. If it were not sent in this meeting we would have strong concern on having UE capability defined for DL interruptions timely in Rel-16.

	China Telecom
	Issue 1-1: Whether to introduce UE capability on DL interruption
Support option 1a.
On one hand, we do see the impact on DL performance due to interruption, as analysed in our paper in the last meeting as well as in network vendors’ paper. On the other hand, one general solution is needed to complete the work on time.
In this sense, option 1a looks a good compromise between option 1 and option 2, which we think is a feasible way to go.
Issue 1-2: Granularity of UE capability reporting
Option 1.
Issue 1-3: Consequence if UE reports this capability
Option 1. 
Issue 1-4: Time to send LS to RAN2.
Option 1. Based on the current Rel-16 schedule, ASN.1 freeze timeline is kept at June 2020, so RAN2 need to finalize the capability CR in the May meeting, and RAN4 need to send the LS to RAN2 in this meeting.

To LGE: As we replied in reflector, the two CRs are resubmission of the CRs from the last meeting. We kept the co-sourcing companies since minor updates have been made compared to the version in the last meeting. I will remove your company name in the next version. Sorry for any misunderstanding here.

	CHTTL
	Since the DL interruption might be needed in some combination violating the the criteria mentioned by Mediatek, the capability is needed if there exist operators interesting in such combinations. If go with option 1.a, we would like to avoid using similar way as the mandatory simultaneous Rx/Tx, it’s hard to maintain the note for the mandatory simultaneous Rx/Tx in the current spec.

	Apple
	Issue 1-1: Whether to introduce UE capability on DL interruption
Option 1a is preferred. We should leave UE to decide if this feature is supported with or without interruption.
Issue 1-2: Granularity of UE capability reporting
Option 1 is OK. It is noted that this only applies to the case the UE is configured with two different uplink carrier frequencies.
Issue 1-3: Consequence if UE report this capability
Option 1 is OK
Issue 1-4: Time to send LS to RAN2
OK to send in this meeting

	MediaTek
	Issue 1-1: Option 1a/2a/2b are acceptable to us.
Issue 1-2: Option 1
Issue 1-3: Option 1
Issue 1-4: Send the LS in this meeting.

	Nokia
	Issue 1-1: Whether to introduce UE capability on DL interruption for duplex mode combinations excepting SUL+TDD and TDD+TDD with the same UL-DL pattern:
The last RAN4 meeting sent a LS to RAN1 asking RAN1’s feedback on DL interruption but RAN4 has not yet received RAN1’s feedback. RAN4 need to wait for the RAN1 feedback before it can decide about the DL interruptions. The ongoing RAN1 e-meeting, is currently discussing impacts of DL interruptions and reply LS to RAN4. 
Furthermore, no real performance implication analyses have been made in RAN4 to understand how much the system performance degrades if DL interruptions are allowed. In RAN1 some initial system analyses are made from the RAN1 perspective e.g. in R1-2002615.
The following EN-DC case with 30 kHz SCS TDD NR operating with DDDSU-DDSUU pattern is studied as one example:
[image: ]
[bookmark: _Hlk37435373]In this example EN-DC case the following losses are observed:
· 40% of the LTE DL subframes are lost because of the DL interruption blocking the LTE PDCCH (yellow)
· Another 40% of the LTE DL subframes observe a loss due to the DL interruption crippling the end of the subframe (Compromized DL subframe)
· 40% of the LTE UL subframes are lost because of the uplink being used by the NR 30% of the time. (red)
· Another 40% of the LTE UL subframes are lost because of the loss of the scheduling PDCCH (yellow)
Considering that DL interruptions may have such significant additional negative implications UE supporting this new UL switching feature should not be allowed to have DL reception interruptions. No UE capability will solve the issues as capability would allow UEs with poor performance like this.
Thus, the recommended option 1a is not acceptable for us.
Issue 1-2: Granularity of UE capability reporting:
Recommended option 1 is not acceptable for us as it would increase further system complexity as it would allow more combination how the UE might behave. Also, like commented in the Issue 1-2 we do not see that DL interruptions should be allowed for any UEs supporting this UL switching. 
Issue 1-3: Consequence if UE report this capability:
Recommended option 1 is not fully clear and thus not acceptable for us. Also no LS can be sent to RAN2 before RAN4 has done performance analyses and received feedback from RAN1. More detailed information should be provided on the UE capability and allowed interruptions if DL interruptions were allowed.  
Issue 1-4: Time to send LS to RAN2
The recommended option 1 to send LS to RAN2 is not acceptable for us until system performance impact analyses are properly done and RAN1 feedback is received. At the moment both are still missing but there are indications of significant performance losses as discussed in our comments in the issue 1-1.

	vivo
	Issue 1-1: 
Support Option 1
Issue 1-2: 
Support Option 1
Issue 1-3: 
Support Option 1
Issue 1-4:
Ok with option 1.

	CATT
	Issue 1-1: Whether to introduce UE capability on DL interruption
Option 1a/2a/2b is ok for us. 

	Qualcomm
	Issue 1-1: Ok with option 1a. UE should declare if it needs interruption
Issue 1-2: Ok with option 1
Issue 1-3: Ok with option 1


 
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 

	Topic#1
	Tentative agreements: 
Candidate options:
· Issue 1-1: Whether to introduce UE capability on DL interruption for duplex mode combinations excepting SUL+TDD and TDD+TDD with the same UL-DL pattern
· Option 1: Define different capabilities for UEs with and without DL interruption (CMCC, ZTE, OPPO, Huawei, China Telecom, CHTTL, Apple MediaTek, vivo, CATT, Qualcomm)
· Option 1a: Whether to allow DL interruption for each band combination can be discussed later after the signaling for DL interruption is defined. (CMCC, Huawei, China Telecom, CHTTL, Apple, MediaTek, CATT, Qualcomm)
· Option 2: In Rel-16, only enable this feature for the band combinations that can avoid DL interruption, i.e., no interruption in DL reception are allowed. (Nokia, MediaTek, CATT)
· Option 2a (MediaTek, CATT)
· Introduce a band combination table or add a column in the CA/EN-DC table to indicate the support of this feature for each band combination. The WI can be closed if there is at least one combination is included.
· Option 2b (MediaTek, CATT)
· Introduce the below criteria of no DL interruption. Band combinations violate the criteria does not need to support switching capability.
· FGAP > 200MHz separation when TDD band <=2GHz. 
· FGAP > 400MHz when 2GHz <=TDD band <=4GHz. 
· FGAP > 800MHz when TDD band >=4GHz.
· Issue 1-2: Granularity of UE capability reporting
· Option 1: UE capability is reported per DL band in each band combination for each UL band pair supporting Tx switching. In the LS to RAN2, a concrete example can be added to avoid any potential misunderstanding. (CMCC, ZTE, OPPO, Huawei, China Telecom, Apple, MediaTek, vivo, Qualcomm)
· Option 2: DL interruption should not be allowed (Nokia)
· Issue 1-3: Consequence if UE report this capability
· Option 1: State in the LS to RAN2 that: for UE reporting DL interruption, the RRM interruption requirements defined in RAN4 shall be applied. (CMCC, ZTE, OPPO, Huawei, China Telecom, Apple, MediaTek, vivo, Qualcomm)
· Option 2: DL interruption should not be allowed (Nokia)
· Issue 1-4: Time to send LS to RAN2
· Option 1: Send LS on DL interruption to RAN2 in this meeting. (CMCC, ZTE, Huawei, China Telecom, Apple, MediaTek, vivo)
· Option 2: DL interruption should not be allowed (Nokia)

Recommendations for 2nd round:
Continue discussion 



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

	#1
	Way forward on RF requirements for Tx switching between two uplink carriers
(Note: the WF will cover the issues in topic #1/2.)
	China Telecom

	#2
	LS on UE capability for Tx switching between two uplink carriers
	Apple



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
R4-2005664	 WF on RF requirements for Tx switching between two uplink carriers
					Type: others		For: Approval
					Source: China Telecom
Discussion: 
Moderator’s notes:
1) The WF covers the issues in topic #1/2.
2) The WF is discussed in sub-thread [94e Bis][15] NR_RF_FR1_Part_2 – draft WF R4-2005664. 
UL-MIMO:
OPPO: The WF generally is ok to us. Just a question on the RANK adaptation wording to avoid misunderstanding. 
I understand now the wording is coming from the WF in RAN4#93, but still it seem a little bit strange to me. As highlighted below with yellow and green. 
In our understanding, actually this sentence has two meanings, one is UE is mandated to support xxx feature, the other is UE shall follow BS scheduling and RANK adaptation. With them mixed together, actually it is not clear what will follow BS scheduling and RANK adaptation. Maybe we can make some wording level change while keep the meaning same?
	For UE supporting UL Tx switching, it is mandated to support 2-layer UL-MIMO transmission and single-layer transmission on carrier 2 following the BS scheduling and rank adaptation (if rank adaptation is applicable).


An alternative wording might be as below for consideration.
	For UE supporting UL Tx switching, it is mandated to support 2-layer UL-MIMO transmission and single-layer transmission on carrier 2, and whether to do 2-layer UL-MIMO transmission or single-layer transmission on carrier 2 will follow the BS scheduling and rank adaptation (if rank adaptation is applicable).



Nokia: 
Rather than rewording the previous WF agreement made already in the November meeting we should try to find suitable requirement text, which also enables RAN5 testing. During the 1st round discussion we propose something along these lines:
The UE indicating support for the switching between single-layer transmission with one antenna port and two-layer transmission with two antenna ports on two uplink carriers configured in different NR bands shall be able to transmit both two-layer and single-layer transmissions on the uplink carrier with two-layer transmission.
Huawei: 
For the comment on rank, I cannot see the difference from the previous agreement except for missing the part of following BS scheduling. In RAN4 specification we suggest to use antenna connecter (physical antenna) other than antenna port in order to avoid the misunderstanding for RAN5.
The UE indicating support for the switching between single-layer transmission with one antenna connector and two-layer transmission with two antenna connectors on two uplink carriers configured in different NR bands shall be able to transmit both two-layer and single-layer transmissions on the uplink carrier 2’
Qualcomm:
I am little confused about this part. Is this change for both SUL and UL CA? Also you seem to be leaving out the reference that the single layer transmission is on the carrier 1. Now it just says UE can switch between single and two layers but not that it is on different bands. In addition, since tx diversity is being discussed, using antenna connectors in ran4 specs always leaves ambiguity. Port is the one that is visible for network. We would prefer the original wording.
China Telecom: 
We don’t have strong view on the exact text. As ad-hoc chair and moderator, we always managed to allow more time to discuss this issue. For Nokia’s proposal below, since it is proposed in the 1st round discussion but not in the contribution, so I am not sure if everyone has paid attention to it, and I could encourage more companies’ feedback on it. I also hope we can have time to discuss it online today.
Nokia’s proposal: The UE indicating support for the switching between single-layer transmission with one antenna port and two-layer transmission with two antenna ports on two uplink carriers configured in different NR bands shall be able to transmit both two-layer and single-layer transmissions on the uplink carrier with two-layer transmission.
ZTE:
For rank adaptation, wording proposed by Nokia looks fine to us.
China Telecom: 
In the online session, we did not have time to discuss the last two slides in the WF. Not sure if we can continue discussion by email.
UL-MIMO
· Option 1 (baseline): keep the agreement in RAN4 #94e, i.e., Capture the following RAN4 #93 agreement as normative text in 38.101-1 and 38.101-3
· For UE supporting UL Tx switching, it is mandated to support 2-layer UL-MIMO transmission and single-layer transmission on carrier 2 following the BS scheduling and rank adaptation (if rank adaptation is applicable).
· Option 2: Capture the following text as normative text in 38.101-1 and 38.101-3
· The UE indicating support for the switching between single-layer transmission [with one antenna port] and two-layer transmission [with two antenna ports] on two uplink carriers configured in different NR bands shall be able to transmit both two-layer and single-layer transmissions on the uplink carrier with two-layer transmission.
Based on the email discussion so far, it looks Nokia’s new proposal (option 2 as above) is generally agreeable, excepting whether to use “antenna port” or “antenna connector”. My understanding is that: number of MIMO layers >= number of antenna ports >= number of antenna connectors. So we may just remove the number of antenna ports below since the number of layers is already very clear.
I’d like to ask if this modified option 2 agreeable?
Qualcomm:
The text is ok for us. 
•	The UE indicating support for the switching between single-layer transmission [with one antenna port] and two-layer transmission [with two antenna ports] on two uplink carriers configured in different NR bands shall be able to transmit both two-layer and single-layer transmissions on the uplink carrier with two-layer transmission.
But for the conversation, this: “MIMO layers >= number of antenna ports >= number of antenna connectors” is not true. I believe one can configure UE for 
-	2-layer transmission with two antenna ports that comes out of two antenna connectors (UL MIMO Rel-15)
-	1-layer transmission with two antenna ports that comes out of two antenna connectors (Rel-15 coherent UL MIMO or eMIMO mode 1) 
-	1-layer transmission with one antenna ports that comes out of two antenna connectors (tx div/TAV, no comment on Rel  )
So the > sign should be < right?
China Telecom:
Thanks for correcting me. Yes, the > sign should be < …
You said the text is ok. Either keeping or removing the text in [] is ok for you?
Qualcomm:
Yes, the text in either form is ok for us since UE and network have common understanding about the antenna port.

Power class:
OPPO: Regarding the contents of power class, generally we are fine, but maybe it is better to write it out what the power class looks like to avoid the different understandings as we have before. Below are some initial wording for your reference.
38.101-1 CR:
	For CA: 
Power class declaration for the uplink transmission switching follows the general definition of power class, and is not changed due to the dynamic switching between the two uplink carriers, i.e. UE follows the power class of inter-band UL CA configuration before and after the switching uplink transmission between NR UL carrier 1 and NR UL carrier 2.



38.101-3 CR:
	Power class declaration for the uplink transmission switching follows the general definition of power class, and is not changed due to the dynamic switching between the two uplink carriers. i.e. UE follows the power class of inter-band EN-DC configuration before and after the switching uplink transmission between E-UTRA UL carrier 1 and NR UL carrier 2.


Nokia:
In the UL TX switching requirements we should clarify that the UE shall meet all the maximum power requirements of the UE power class for different transmission modes and number of antenna ports. The current WF proposal does not provide any further clarification to this aspect despite the 1st round discussions. 
For instance, PC2 UE has to be able to meet the PC2 requirements with different transmission modes and number of antenna ports also during the UL switching operations. The UE of course may be indicated different power class for different frequency bands but for the given frequency band the UE has to be able to meet the corresponding power class requirements with different transmissions without further relaxations, apart from the UL switching relaxations. The same way also for EN-DC the UE has to be able to meet EN-DC power class with different transmission modes and with different number of antenna ports.
Huawei:
For power class, PC3 is default. PC2 needs capability, which is reported per band or per BC. In our view, if further clarification is needed, we can say that UE should comply with the requirements for the power class which UE supports as default or report to support.
China Telecom:
We tent to agree with Nokia that the current proposal does not give any further clarification. The reason of this proposal is explained in the 1st round summary and copied below:
Moderator feels that companies’ understanding on the general definition of power class is not fully aligned, while there is no Tx switching specific issue identified. So it looks reasonable to follow the general definition of power class.
If we begin to discuss the text for further clarification, we can expect quite different proposals from different companies.
So, one way is to add this general clarification; and another way is not add anything in the time mask requirement for Tx switching, since by default the general requirements will be followed.
Huawei:
To OPPO, we don’t think the further clarification is needed here. What’s your intention of explicitly adding more information when there is no need in even clarifying anything in the spec? please decouple the UL MIMO/TxD power class discussion with this one. The only way is to stick to the agreements we had: UE follows generic R16 requirements.
OPPO: 
Regarding the power class, for better understanding, let’s take EN-DC B3+n78 as an example. 
· UE has PC3 in B3+n78, and PC2 in n78 SA 2T;
· In Case 1 its max power capability is PC3;
· In case 2 the max power capability is PC2 (if we ignore whether case 2 is part of case 1 or not);
· Then this UE when doing the UL switching between case 1 and case 2, simple but important question is what is the max power UE can transmit?
Up to now, we have tried to clarify this question but seems we can only get the general answer, i.e. follows the general definition of power class, but it still seems people have different understanding on what’s the general definition of power class.
We can add this kind of general statement in the spec and keep the ambiguity, however, what we are expecting in UE implementation and RAN5 testing? No ambiguity is allowed there. That’s why the power capability shall be clarified. We don’t expect UEs implement differently and finally be considered violate 3GPP spec.
And if we are confident to say there is common understanding of this general definition, then why cannot be clearly writing down to avoid the ambiguity like Rel-15 power class discussion?
Below is some suggest wording from our understanding of the “common understanding”, if agreeable, we suggest to clearly captured somewhere if not in the spec.
38.101-1 CR:
	For CA: 
Power class declaration for the uplink transmission switching follows the general definition of power class, and is not changed due to the dynamic switching between the two uplink carriers, i.e. UE follows the power class of inter-band UL CA configuration before and after the switching uplink transmission between NR UL carrier 1 and NR UL carrier 2.


38.101-3 CR:
	Power class declaration for the uplink transmission switching follows the general definition of power class, and is not changed due to the dynamic switching between the two uplink carriers. i.e. UE follows the power class of inter-band EN-DC configuration before and after the switching uplink transmission between E-UTRA UL carrier 1 and NR UL carrier 2.



Apple:
Based on the 1st round discussion, it seems controversial to change the existing agreement in RAN4#93 and 94e that 
• Power class declaration will NOT be changed between case 1 and case 2. 
• Rel-16 power class signaling will be followed for Tx switching between case 1 and case 2. 
So, let’s focus on the scenario that power class in Case1 is the same as the power class in Case2. If needed, we can investigate other scenarios in the future. 

China Telecom:
Clarification on power class
•	No clarification on power class in time mask requirements for Tx switching
•	Discussion can be continued  based on contribution driven.
Our original proposal was to agree the tentative agreement in the 1nd round summary. But based on the comments from several companies, this clarification seems too generic and useless. Given that power class and time mask requirement are defined in different sections of 38.101, and by default the generic definition of power class will be followed, I added the above two bullets instead.
I’d like to ask if this proposal agreeable?

OPPO:
Regarding your proposal below we are fine with it and can continue discuss in the following meetings if necessary.
	Clarification on power class
1. No clarification on power class in time mask requirements for Tx switching
1. Discussion can be continued  based on contribution driven.



Applicability of DL interruption:
Nokia:
Although RAN4 has not yet analyzed how large additional negative implications DL interruptions have on the system performance of UL switching, the WF is proposing to allow DL interruptions. Also RAN4 has not received feedback from RAN1. 
As discussed in our first round comments, our initial analyses indicate that if also DL is allowed to be interrupted, significant further performance degradations are expected. For instance the following additional losses are observed due to DL interruption in case of EN-DC with 30 kHz SCS TDD NR operating with DDDSU-DDSUU pattern:
 
[image: cid:image001.png@01D61D6C.52BA68B0]
 
· 40% of the LTE DL subframes are lost because of the DL interruption blocking the LTE PDCCH (yellow)
· Another 40% of the LTE DL subframes observe a loss due to the DL interruption crippling the end of the subframe (Compromised DL subframe)
· 40% of the LTE UL subframes are lost because of the uplink being used by the NR 30% of the time. (red)
· Another 40% of the LTE UL subframes are lost because of the loss of the scheduling PDCCH (yellow)
Considering that DL interruptions may have such significant negative implications on UL switching, such UEs should not be allowed to have DL interruptions with the UL switching. Otherwise it is not possible to obtain any enhancements as intended by the UL switching proposal. We would hope that the aim is still to enable performance gains with UL switching. 

Huawei:
For the DL interruption, there is a loss on DL carriers. But at that expense the uplink performance can be improved. We see the benefit. If the traffic is downlink centric, the network can choose not to configure the UL Tx switching to avoid the DL interruption. The reason to allow the DL interruption and corresponding signaling is just because some UE cannot do Tx switching without downlink interruption, but can still get gain from uplink Tx switching for uplink. Not to allow UE which has DL interruption to report the support of Tx switching is our proposal since Day 1 for this WI. But we can compromise to allow DL interruption and have signaling. 
In our understanding, the RAN1 has finalize their thread for LS reply drafting. LS seems on the way.

China Telecom:
We could definitely understand Nokia’s concern from the network point of view. We proposed to not allow DL interruption in previous meetings. From operator point of view, it is always desired to try more unless the UE really cannot do it. Actually, in the past 7 months, we had a lot of offline discussion with chipset and UE vendors on the possibility of not allowing DL interruption. But we have to face the fact that, no DL interruption cannot be achieved for some band combinations and some UE implementations.
On the performance aspect, for Nokia’s analysis on LTE carrier in EN-DC scenario, we think the sub-frames that cannot be used this UE can be scheduled for other UEs in the cell. Moreover, there are also several scenarios that DL interruption have no performance impact, e.g., for FDD + TDD CA, DL data is transmitted only or mainly in TDD carrier (due to the large CBW, high percentage of DL slot and beamforming gain in TDD band, this scenario is quite possible), and UL data is transmitted in both FDD and TDD carriers. In this scenario, if DL interruption happens for FDD carrier, it seems no performance loss. CMCC also mentioned the scenario where DL load is not very high in their contribution.
We already had quite extensive discussion on DL interruption form the last October, and we sincerely appreciate Nokia’s efforts on promoting no DL interruption. Meanwhile, given that this is the second last meeting for Rel-16 and this issue has RAN2 impact, it is greatly appreciated if we can go with the majority view.
In addition, if capability signaling can not be in place in time, we are afraid that another possibility is DL interruption is always allowed for all the UEs. It is noted that for UL switching for intra-band EN-DC without dual PA capability, DL interruption is always allowed, as defined in 6.3B.2 of 38.101-3.
Apple:
Regarding the DL interruption, LS from RAN1 (R1-2002960) has been approved. I copied RAN1’s conclusion here
- For UL Tx switching, there is no RAN1 specification impact on DL interruption. There may or may not be performance impacts due to DL interruption, but RAN1 did not analyze these further. 
While confirming no spec impact due to DL interruption, RAN1 also won’t be able to provide inputs on the performance impact. As shown in Nokia’s results, in some cases, the performance degradation is significant due to DL interruption. However, it depends on the exact UL-DL configuration and SCS. My understanding is network can choose to disable this feature to the UE which requires DL interruption. If so, I think it is still beneficial to let UE signal the DL interruption capability in case network can accommodate the DL performance loss.
ZTE:
For DL interruption, we can look at the following three scenarios:
1) Band combinations without DL interruption by nature, no matter what type of UE implementation;
2) Band combinations with or without DL interruption pending on UE implementation:
    2a) For some UE implementation, no DL interruption occurs 
    2b) For other UE implementations,  DL interruption will occur.
For 1) and 2a), it makes no difference if we don't allow DL interruption, or if DL interruption is reported via capability signalling, anyway UL Tx switching can be enabled. The tricky part is 2b). In this case, network needs to know whether or not there is DL interruption if UL Tx switching is enabled for a UE. If yes, then network will not enable UL Tx switching for the UE, thus it is true that no DL interruption is allowed for UL Tx switching. In this sense we all are aligned :-) But to guarantee this, a UE capability may be needed from specs perspective.
Nokia:
If companies think that t the case 2 b) in Aijun’s email below could be allowed i.e. DL interruption could be allowed, then also the impact analyses for DL losses should be done. So far companies suggesting to allow DL interruptions have not provided any real analyses.  Furthermore, to my knowledge RAN1 did not analyse performance implications as number of companies felt that performance impacts are RAN4 matter. 
If you only consider a case, which is DL traffic centric like proposed by Xizeng, what would be benefit for using UL Tx switching for UL capacity purposes at the first place? If there is very little data to transmit in UL, it is difficult to achieve even UL gains through UL switching as the UL interruption times would eat potential gains from UL-MIMO. On the other hand, if there is more even DL – UL traffic how do you plan to avoid negative impacts on DL transmission? Given TDD pattern may mean that DL interruption overlap with DL control signals. 
If the DL reception gap overlaps with
•	the PDCCH,  the scheduled DL and/or UL transmission is lost
•	the PDSCH, DMRS the PDSCH is lost
•	the PSS/SSS,  there is an impact on the sync maintenance
•	the TRS,  there is an impact on the sync maintenance
•	the CSI-RS for CSI feedback, there is an impact to the link adaptation and beam management
For instance, a 5 ms TDD pattern may consistently land the DL interruption on the LTE PSS/SSS (EN-DC), SSB or TRS (NR CA) making the UE lose the radio link. How could you avoid severe impacts in these cases?  

China Telecom:
Given the deadline has been passed, we are ok to continue discussing the remaining issues in the next meeting.
I have uploaded the WF in R4-2005664.zip. I only kept the slide agreed online, and added one slide on operators’ interested band pairs for information (which is copied from the WF in the last meeting).

Recommendation: 		The document was agreeable.

R4-2005665   LS on UE capability for Tx switching between two uplink carriers
					Type: LS out		For: Approval
					Source: Apple
Discussion: 
Moderator’s note:
The LS is discussed in sub-thread [94e Bis][15] NR_RF_FR1_Part_2 – draft LS R4-2005665.
HW: We are in general OK with this version.
The only thing is that the terms of ‘DL band’ and ‘UL band’ seem not so perfect since there is no reference to such definitions.
We suggest to have clearer terms so that RAN2 colleagues are not struck by potential confusion.
Recommendation: 		The document was agreeable.


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”

	R4-2005664, WF
	agreeable

	R4-2005665, LS
	agreeable



Topic #2: RF requirements and CRs
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004892 (R4-2002944)
	China Telecom
	Observation 1: For RAN4 #93 agreement on power class clarification, it means UE power class reporting mechanism will not be changed due to the introduction of switching between case 1 and case 2 (Interpretation B), but not UE power class is same for case 1 and case 2 (Interpretation A).
Proposal 4: Add the following clarification on power class in 38.101-1 and 38.101-3: Power class declaration in the present release of the specifications is not changed due to the switching between the two uplink carriers.

	R4-2003321
	CATT
	Proposal 3: No clarification on power class is needed for Tx switching between case 1 and case 2.

	R4-2003909
	OPPO
	SUL
Observation 1:   Power class for SUL case is clear, i.e. separate and independent power class for SUL band and for high freq band are reported.
EN-DC
Observation 2:   Case 1 and case 2 share same power class in EN-DC if case 2 is considered as part of case 1.
Observation 3:   When case 1 and case 2 have different max power capability, then the power class reporting shall be clarified and which one shall be reported.
Proposal 1:         If above scenario is considered valid, then it is proposed to take the higher power capability as UE power class and reported for this EN-DC band combination.
Proposal 2:         UE is allowed to transmit lower max power in either case 1 or case 2 if proposal 1 is agreed.
Proposal 3:         Make it common understanding that case 2 is part of case 1 EN-DC configuration rather than SA 2T and make the necessary clarification in the spec.
CA
Proposal 4:         It is proposed to take the higher power capability as UE power class and reported for this CA band combination.
Proposal 5:         UE is allowed to transmit lower max power in either case 1 or case 2 if proposal 4 is agreed.
Proposal 6:         Make it common understanding that case 2 is part of case 1 CA configuration rather than SA 2T and make the necessary clarification in the spec.
Spec change
Proposal 7:         It is proposed to make following clarification in spec: “Power class declaration in the present release of the specifications is not changed due to the switching between the two uplink carriers. The power class reported is the maximum power that UE can transmit before and after switching, but UE is allowed to have lower maximum power capability either before or after switching”.

	R4-2003953
	ZTE Wistron Telecom AB
	Observation 1: Two antenna ports should be configured in Case 2, where either two-layer or single-layer data is mapped onto two antenna ports.
Proposal 1: RAN4 clarify that for UE supporting UL Tx switching, it is mandated to support two antenna-port transmission on carrier 2, and whether to map 2-layer or single-layer data onto two antenna ports follows the BS scheduling and rank adaptation (if rank adaptation is applicable) and capture this into specs.
Proposal 2: RAN4 clarify which of the two understanding on the power class for UE supporting UL Tx switching and capture this into specs.

	R4-2003986
	MediaTek Inc.
	Proposal 2: UE power class reporting mechanism will not be changed due to the introduction of switching between case 1 and case 2 feature.

	R4-2004893 (R4-2002945)
	China Telecom, ZTE, LGE, CMCC, China Unicom, KDDI
	Draft CR to TS 38.101-1: Switching time mask between two uplink carriers in UL CA and SUL

	R4-2004894 (R4-2002946)
	China Telecom, ZTE, LGE, CMCC, China Unicom, KDDI
	Draft CR to TS 38.101-3: Switching time mask between two uplink carriers in EN-DC

	R4-2005022 (R4-2003074)
	Huawei, HiSilicon
	draftCR to 38101-1 on switching between 1Tx carrier and 2Tx carrier

	R4-2005023 (R4-2003075)
	Huawei, HiSilicon
	draftCR to 38101-3 on switching between 1Tx carrier and 2Tx carrier

	R4-2003339
	Nokia, Nokia Shanghai Bell
	draft CR to TS 38.101-1: Time mask requirements for switching between 1Tx and 2Tx transmissions for inter-band UL CA and SUL case

	R4-2003340
	Nokia, Nokia Shanghai Bell
	draft CR to TS 38.101-3: Time mask requirements for switching between 1Tx and 2Tx transmissions for inter-band EN-DC without SUL



Open issues summary
Sub-topic 2-1: Clarification on power class
Agreement in RAN4 #94e (R4-2002815):
· Capture the following RAN4 #93 agreement on power class clarification in 38.101-1 and 38.101-3
· Power class declaration will NOT be changed between case 1 and case 2. 
· Rel-16 power class singaling will be followed for Tx switching between case 1 and case 2. 
· Further discuss how to capture the above clarification

Issue 2-1-1: Additional clarification / proposal on power class
· Proposals
· Proposal 1 (OPPO): 
· For EN-DC and UL CA, if case 1 and case 2 have different max power capability, then it is proposed to take the higher power capability as UE power class, and UE is allowed to transmit lower max power in either case 1 or case 2.
· Proposal 2 (OPPO): 
· Make it common understanding that case 2 is part of case 1 EN-DC/CA configuration rather than SA single carrier 2T and make the necessary clarification in the spec.
· Recommended WF
· TBA based on the feedback from more companies



Issue 2-1-2: Capture of the power class clarification in spec
· Proposals
· Option 1: Capture the power class clarification in time mask requirements for Tx switching (China Telecom, OPPO, Nokia)
· Option 1a: Add the following clarification on power class in 38.101-1 and 38.101-3: Power class declaration in the present release of the specifications is not changed due to the switching between the two uplink carriers. (China Telecom)
· Option 1b: Interpretation of RAN4 #93 agreement: UE power class reporting mechanism will not be changed due to the introduction of switching between case 1 and case 2 feature. (MediaTek)
· Option 1c: It is proposed to make following clarification in spec: “Power class declaration in the present release of the specifications is not changed due to the switching between the two uplink carriers. The power class reported is the maximum power that UE can transmit before and after switching, but UE is allowed to have lower maximum power capability either before or after switching”. (OPPO)
· Option 1d (Nokia): 
· For UL CA and EN-DC: The UE power class shall be the same for the simultaneous single-layer transmissions with one antenna port on both of the uplink carriers and when switching between single-layer transmission with one antenna port and two-layer transmission with two antenna port between the two uplink carriers.
· For SUL: The UE power class shall be the same for the single-layer transmissions with one antenna port on NR uplink carrier and SUL carrier and when switching between single-layer transmission with one antenna port and two-layer transmission with two antenna port between SUL carrier and NR uplink carrier.
· Option 2: No clarification on power class is needed in time mask requirements for Tx switching (CATT, Huawei, HiSilicon)
· CATT: The power class in case 1 and case 2 for this feature just needs to following the outcome of the general discussion on power class in Rel-16.
· Recommended WF
· TBA based on the feedback from more companies


Sub-topic 2-2: Rank adaptation
Agreement in RAN4 #94e (R4-2002815):
· Rank adaptation
· Capture the following RAN4 #93 agreement as normative text in 38.101-1 and 38.101-3
· For UE supporting UL Tx switching, it is mandated to support 2-layer UL-MIMO transmission and single-layer transmission on carrier 2 following the BS scheduling and rank adaptation (if rank adaptation is applicable).

Issue 2-2: Additional clarification / proposal on rank adaptation
· Proposals
· Proposal 1 (ZTE): 
· RAN4 clarify that for UE supporting UL Tx switching, it is mandated to support two antenna-port transmission on carrier 2, and whether to map 2-layer or single-layer data onto two antenna ports follows the BS scheduling and rank adaptation (if rank adaptation is applicable) and capture this into specs.
· Recommended WF
· TBA based on the feedback from more companies


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

	CMCC
	Issue 2-1-1: Additional clarification / proposal on power class
Not sure about the meaning of “higher power capability”. In our view, EN-DC and UL CA just follow the power class defined for EN-DC and CA. 
Issue 2-1-2: Capture of the power class clarification in spec
We don’t think it is necessary to capture any clarification on power class in the spec. If majority companies think it is needed, we support option 1a, which is more simple and easier to be understood.
Issue 2-2: Additional clarification / proposal on rank adaptation
General OK with the proposal which is similar as last meeting agreement. Prefer to use the text from last meeting agreement in the specification.

	ZTE
	Issue 2-1-1: Additional clarification / proposal on power class
Proposal 1 applies a higher class of Case 1 and Case 2 to both cases, which is not our understanding. If Case 1 and Case 2 are of different max power capabilities, we prefer to clarify that when UE is in Case 1, follows the max power capability for Case 1, and when UE in Case 2, follows the max power capability for Case 2, which means switching itself does not change UE’s power class. Proposal 2 is more deviating from the previous agreements instead of a clarification.
Issue 2-1-2: Capture of the power class clarification in spec
We prefer Option 1a.
Issue 2-2: Additional clarification / proposal on rank adaptation
As the proponent, we think it can avoid unnecessary confusion if adding this clarification

	OPPO
	Issue 2-1-1: 
To make it more clear, the proposal 1 actually targeting following cases:
For example, UE with two 26dBm PA in high band while with one 23dBm PA in low band, then the max power capability for case 1 would be 23+26, and for case 2 is 26+26. If UE can report PC1.5 (29dBm) then all the PAs can work at its max capability, however, if UE is limited to report PC2 (26dBm) then the two 26dBm PA will be limited to 23dBm. This will be a power wasting of UE capability. Therefore, our proposal is that if case 1 and case 2 have different max power capability, then it is proposed to take the higher power capability as UE power class, and UE is allowed to transmit lower max power in either case 1 or case 2.
Proposal 2 is to clarify the relation between case 1 and case 2 this related to which power class UE shall follow before and after the switching. 
Issue 2-1-2: 
Option 1c is our preference.
Issue 2-2: 
Don’t understand where to capture such RANK adaptation requirement, we call it requirement but actually it is not a RAN4 scope requirement.

	Huawei
	Issue 2-1-1: Additional clarification/proposal on power class
In our view, Proposal 2 from Oppo is the correct understanding. We think there is no need to have any specific clarification or modification on the power class for UE supporting UL carrier switching. UE still follows the generic definition of power class in Rel-16. 
Issue 2-1-2: Capture the power class clarification in spec
Option 2.
In our view there is no feature which allows UE to change power class dynamically. So we do not see the reason why the clarification is needed in the section of time masks for UE supporting UL carrier switching.
Issue 2-2: Additional clarification/proposal on rank adaptation
We can compromise to proposal 1 to progress the WI. 

	China Telecom
	Issue 2-1-1: Additional clarification/proposal on power class
For proposal 1, it seems a new proposal. While we think we can understand the motivation, we are not sure whether it is possible to reach consensus in Rel-16.
For proposal 2, we would like to mention that, after Tx switching is enabled by RRC, the switching between case 1 and case 2 is dynamic switching by following DCI. It means that for case 2, the UE is still in UL CA and EN-DC mode, so UE just follow the power class for UL CA and EN-DC.
Issue 2-1-2: Capture the power class clarification in spec
Suggest to go with option 1a, which is a clarification as required to be added by several companies in the previous meetings.
Issue 2-2: Additional clarification/proposal on rank adaptation
Although we still do not see the logic to add the baseband rank adaptation aspect in RF spec, we think we need to keep the agreement in the last meeting unless it is proved as technically incorrect. 

	KDDI
	Issue 2-1-1: Additional clarification/proposal on power class
Agree to make proposal 2 as common understanding from regulation point of view. Whether and how (if necessary) to specify can be TBD.

	CHTTL
	Issue 2-1-1: Additional clarification / proposal on power class
In our view, since power class does not change, case 1 and case 2 will both follow the power class defined for EN-DC and CA.
Issue 2-1-2: Capture of the power class clarification in spec
Agree with CMCC’s view. But if companies think it is needed we are also fine to have some clarification. Since this clarification is proposed to capture in the time mask requirements for Tx switching, probably option 1a is clear enough.
Issue 2-2: Additional clarification / proposal on rank adaptation
In general ok for this further clarification.

	Apple
	Issue 2-1-1: additional clarification needed here is that there need to be restrictions placed on the applicability of Case 1/Case 2 switching to the underlying PA architecture.  Two criteria can be defined like this: (1) Case 1 PC must be the same as Case 2 PC and (2) the UE shall be capable of the declared PC per Tx chain involved in the switching
Issue 2-1-2: As agreed before, PC won’t be changed due to UL switching. Option 1a can be taken as the baseline. 
Issue 2-2: Additional clarification / proposal on rank adaptation
OK to make sure UE support rank 2 on carrier 2.

	MediaTek
	Issue 2-1-1: Our understanding is same as proposal 2.
Issue 2-1-2: Option 1a. Though power class reporting mechanism is not changed, still prefer to capture it in the spec to avoid confusion. 

	Nokia
	Issue 2-1-1: Additional clarification / proposal on power class:
Neither Proposal 1 or Proposl 2 seem to fully address the UE power class issue. The UE power class issue is also discussed under email discussion [94e Bis][3] NR_NewRAT_UE_RF_Part_2. This work should follow the conclusions of that work. In our view the UE has to meet maximum power requirements as indicated by its UE power class. For instance, PC2 UE has to be able to meet the PC2 requirements with different transmission modes and number of antenna ports also during the UL switching operations. UE of course may be indicated different power class for different frequency bands but for the given frequency band the UE has to be able to meet the corresponding power class requirements with different transmissions without further relaxations, apart from the UL switching relaxations. The same way also for EN-DC the UE has to be able to meet EN-DC power class with different transmission modes and with different number of antenna ports.
Issue 2-1-2: Capture of the power class clarification in spec:
The above-mentioned UE behavior and performance (under Issue 2-1-1) has to be clearly defined in the UE specifications. We are open where in the specifications this is clarified.
Issue 2-2: Additional clarification / proposal on rank adaptation:
In our view this UE requirement has to be testable as well and therefore, we should have typical RAN4 requirement text. If we understand ZTE’s proposal correctly, ZTE has similar understanding. Our CRs in R4-2003339 and R4-2003340 provide one approach of defining testable UE requirements. If preferred, this wording can be further enhanced as follows (yellow highlight text is further updated):
The UE indicating support for the switching between single-layer transmission with one antenna port and two-layer transmission with two antenna ports on two uplink carriers configured in different NR bands shall be able to transmit both two-layer and single-layer transmissions on the uplink carrier with two-layer transmission.

	CATT
	Issue 2-1-1: Additional clarification / proposal on power class
It is enough for UE to follow the outcome of general discussion on UE power class in each mode. No clarification is needed.
Issue 2-1-2: Capture of the power class clarification in spec
We don’t think any clarification is needed. And it seems confusing to clarify the power class declaration in the time mask section. 
However, we are not against it if majority companies are ok with such clarification.
Issue 2-2: Additional clarification / proposal on rank adaptation
OK with the proposal.

	T-Mobile USA
	Issue 2-1-1: Additional clarification / proposal on power class:
We echo the comment from Nokia that the UE power class issue is also being discussed under email discussion [94e Bis][3] NR_NewRAT_UE_RF_Part_2. We would be concerned about the relaxation of requirements for PC2 UEs. We think the best approach would be to add appropriate signalling in Rel-16 to clear up any ambiguities. 
Issue 2-1-2: Capture of the power class clarification in spec:
We agree with Nokia that the above-mentioned UE behavior and performance (under Issue 2-1-1) has to be clearly defined in the UE specifications. We are open where in the specifications this is clarified.
Issue 2-2: Additional clarification / proposal on rank adaptation:
We agree with the proposal above from Nokia. 

	Qualcomm
	Issue 2-1-1: It seems there are two aspect: 1) if carrier 1 and carrier 2 have different power class and how to set the power class for e.g. UL CA. UE capability to transmit simultaneously defined power class for UL CA and if carrier 1 and 2 have different power class, they follow single carrier PC. 2) is if switching between case 1 and case 2 changes power max capability on either carrier 1 or carrier 2. This is related to tx diversity eMIMO PA capability 2 for mode 2 and mode 1 discussion which is still open. Our proposal is that max power capability for neither carrier is impacted by the switching status i.e. case 1 case 2 and we understood this was the agreement in WF last meeting. 
Issue 2-1-2: We believe power class capability should be written in the to the ran4 spec clearly so that ran5 can then test accordingly. 
Issue 2-2: Including rank adapatation in the spec should be done. It can be put in to ran2 specs too. 


 
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 tdoc number
	Comments collection

	R4-2004893 (R4-2002945), China Telecom, ZTE, CMCC, China Unicom, KDDI
	Huawei: We can use this one as the baseline.

	
	China Telecom: will revise the CRs based on some offline comments and share the revision asap. 

	
	Nokia: This draft CR requires updates. For instance, it is missing the UE requirement for simultaneous single-layer single port transmission on both of the UL carriers. It also uses term antenna connector when antenna port should be used. This same issue is discussed a lot in [94e Bis][3] NR_NewRAT_UE_RF_Part_2. 

	
	Qualcomm: The UL CA switching mask should be distinguished for the UE that support this reduced capability. It would be our preference to leave a placeholder for that capability name so that the applicability is clear. 
The requirement should also be under section 6.3A.3.3 since that is a section for the inter-band CA. To do that, the existing section should be put under new sub-clause “6.3A.3.3.1 General” since that requirement also applies for this UE for the cases whee there is no simultaneous transmission in carrier 1 and carrier 2. And then this new section is 6.3A.3.3.1 and language should have “for UE with capability ….”
For SUL section, there is a problem since baseline SUL time mask is not there. We propose to add sections 6.3C.3.1 General and say “UE is not expected to transmit simultaneously in SUL and NR UL carriers.” And then these requirements go under  “6.3C.3.2 Time mask for switching between two uplink carriers” and include “applicable for UE that declares capability XX”  

	R4-2004894 (R4-2002946), China Telecom, ZTE, CMCC, China Unicom, KDDI
	Huawei: We can use this one as the baseline.

	
	China Telecom: will revise the CRs based on some offline comments and share the revision asap. 

	
	Nokia: This draft CR requires updates. For instance, it is missing the UE requirement for simultaneous single-layer single port transmission on both of the UL carriers. It also uses term antenna connector when antenna port should be used. This same issue is discussed a lot in [94e Bis][3] NR_NewRAT_UE_RF_Part_2.

	R4-2005022 (R4-2003074), Huawei, HiSilicon
	 Nokia: This draft CR requires updates. For instance, it is missing the UE requirement for simultaneous single-layer single port transmission on both of the UL carriers. It also uses term antenna connector when antenna port should be used. This same issue is discussed a lot in [94e Bis][3] NR_NewRAT_UE_RF_Part_2.

	
	Qualcomm: Same comment than for 4893 apply but this includes the general SUL requirement but it should mention that no simultaneous transmission are expected. How transients are handlien this case are not defined so they are up to ue implementation. But the general SUL requirements now create hanging paragraph and that needs to be corrected. 

	
	

	R4-2005023 (R4-2003075), Huawei, HiSilicon
	 Nokia: This draft CR requires updates. For instance, it is missing the UE requirement for simultaneous single-layer single port transmission on both of the UL carriers. It also uses term antenna connector when antenna port should be used. This same issue is discussed a lot in [94e Bis][3] NR_NewRAT_UE_RF_Part_2.

	
	

	
	

	R4-2003339, Nokia, Nokia Shanghai Bell
	Qualcomm: For the section structure, pls see comments in 4893. We must put UL CA under 6.3A.3.3 under sections 6.3A.3.3.1 and .2. And also state that general ON/OFF applies for UE with this capability, and in addition the new masks apply. Same for SUL, there should be statement that this is additional requirement for the UE’s with this capability and baseline some how acknowledged.   

	
	

	
	

	R4-2003340, Nokia, Nokia Shanghai Bell
	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 

	Topic #2
	Tentative agreements: 
· Sub-topic 2-1: Clarification on power class
· Add the following clarification on power class in 38.101-1 and 38.101-3: Power class declaration for the uplink transmission switching follows the general definition of power class, and is not changed due to the dynamic switching between the two uplink carriers.
Moderator’s notes:
1) Moderator feels that it is difficult to reach consensus on the proposal 1 in Issue 2-1-1 (higher/lower power capability aspects).
2) Moderator feels that companies’ understanding on the general definition of power class is not fully aligned, while there is no Tx switching specific issue identified. So it looks reasonable to follow the general definition of power class.
· Sub-topic 2-2: Rank adaptation
· Keep the agreement in RAN4 #94e, i.e., 
· Capture the following RAN4 #93 agreement as normative text in 38.101-1 and 38.101-3
· For UE supporting UL Tx switching, it is mandated to support 2-layer UL-MIMO transmission and single-layer transmission on carrier 2 following the BS scheduling and rank adaptation (if rank adaptation is applicable).
Moderator’s note: moderator feels that companies’ understanding on the new proposal 1 is not fully aligned, e.g., whether it is just a clarification or has different meaning with the previous agreement. Meanwhile, the previous agreement in RAN4 #94e is clearer. So for the sake of progress, we recommend to just keep the previous meeting. 

Candidate options: 
Recommendations for 2nd round:



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  

	R4-2004893
	To be revised

	R4-2004894
	To be revised



Discussion on 2nd round
R4-2005666	Draft CR to TS 38.101-1: Switching time mask between two uplink carriers in UL CA and SUL
					Type: draftCR		For: Endorsement
					38.101-1 v16.3.0
					Source: China Telecom, ZTE, CMCC, China Unicom, KDDI

Discussion: 
Huawei:
To Qualcomm, your suggestion is ok to us on the CRs except that for SUL, we don’t recognize the necessity of having a general sub clause just to say the UE is not expected to have simultaneous transmission, since this characteristic of SUL is a generic one which is not new for Rel-16 or the feature of UL carrier switch.
Qualcomm:
On the SUL baseline requirement, we are ok if this is not put in there but how are we then making clear these new requirements are additional requirements for this UE that declares this capability? What is new, is that RAN4 needs to distinguish between baseline and these additional. Could you propose how to exactly do it and maintain 3GPP drafting rules from TR 21.801.
Huawei:
For SUL, the requirements apply only to UE with the switching capability. We can go with Shan’s newest version.
For your further comments on the green wording, do you have a concrete proposal? We provided modifications which are based on Nokia’s exact wording so that we can progress. Please provide the exact wanted paragraph so that we can have further discussion among the companies.
Nokia:
It looks to me that there are also number of other comments from us that are not taken into account in the revised CR drafts: 
- The CRs still do not include the UE requirement for simultaneous single-layer single port transmission on both of the UL carriers.
- UE power class related text does not have clear requirement that the UE has to always meet with the MOP of the indicated/declared UE power class
- UE requirement text related to UL-MIMO support needs to be actual requirement text, which can be tested.
- We see that the current wording using antenna connectors will create similar issues and different understandings as in the Rel-15 UE power class and eMIMO discussions. Therefore, the UE requirement text has to be very clear.
China Telecom:
Since we are approaching the deadline for 2nd round, I think it is more appropriate to postpone the CRs to the next meeting.
Recommendation: 		The document was Not pursuedxxx.


R4-2005667	Draft CR to TS 38.101-3: Switching time mask between two uplink carriers in EN-DC
					Type: draftCR		For: Endorsement
					38.101-3 v16.3.0
					Source: China Telecom, ZTE, CMCC, China Unicom, KDDI
Discussion: 

Recommendation: 		The document was Not pursuedxxx.

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”

	R4-2005666
	Not pursued

	R4-2005667
	Not pursued
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