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Introduction
This email thread treats the following topics:
1. Updated R17 feature list
2. reply LS on applicability of requirements for RedCap UE (R4-2300022)
3. On Rel-16 UL Tx switching period (R1-2302198)
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Huawei1
	Peng (Henry) Zhang
	zhangpeng169@huawei.com

	China Unicom
	Basaier
	basejld@chinaunicom.cn

	Ericsson
	Christian Bergljung
	Christian.Bergljung@ericsson.com

	Ericsson
	Chunhui Zhang
	Chunhui.Zhang@ericsson.com

	Qualcomm
	Ville Vintola
	vvintola@qti.qualcomm.com

	Qualcomm2
	Toni Lähteensuo
	tlaehtee@qti.qualcomm.com

	Nokia
	Alok Sethi
	alok.sethi@nokia.com

	Nokia
	Johannes Hejselbaek
	Johannes.hejselbaek@nokia.com

	Huawei
	Hu Dan (Danica)
	hudan11@huawei.com

	AT&T
	Ron Borsato
	ronald.borsato@att.com

	Nokia
	Rafhael Amorim
	Rafhael.medeiros_de_amorim@nokia.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: Updated R17 feature list
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304659
	CMCC
	Updates made to feature group 25-4


	R4-2304659
	CMCC
	LS to RAN2:
RAN4 would like to inform RAN2 that the UE feature group 25-4 for NR NTN is updated as in the attachment to align with RAN2 agreed CR (R2-2300470). RAN4 respectfully asks RAN2 to take the above information into account. 

	R4-2305062
	Nokia, Nokia Shanghai Bell
	Updates made to feature group 25-4


Open issues summary
Sub-topic 1-1: Any comments on the updated feature list?

	Company
	Comments

	XXXNokia
	The purpose of our contribution is to update feature 25-4. This was requested via LS by RAN2, after RAN4 requested RAN2 to revise the capability description associated to this feature. We are fine in aligning the proper phrasing in thread 232 before approving the updated feature list and even in merging our contribution to CMCC’s. 




Companies views’ collection for 1st round 
Open issues 
Comments are collected in section “Open issues summary” above. 

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

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	



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

	Sub-topic #1-1
	Tentative agreements:
Candidate options:There is only one comment received. Based on the comment, R4-2304659 can be further reviewed to ensure alignment with the final wording from thread 232.
Recommendations for 2nd round: To review R4-2304659 and the reply LS R4-2304660 and determine if revision is needed.




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

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



Discussion on 2nd round (if applicable)


Topic #2: reply LS on applicability of requirements for RedCap UE (R4-2300022)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2305507
	Qualcomm
	Observation 1: RedCap WI set the scope to single band at a time.
Observation 2: RAN plenary has agreed on no specification changes due to RedCap UE supporting SUL.
Observation 3: RAN4 specifications do not include requirements for RedCap UE which indicates support for SUL band combinations
Observation 4: Defining new requirements for Rel-17 RedCap UE is not suitable for maintenance.

Proposal 1: Respond to RAN5 that RAN4 specifications do not include Rx requirements for RedCap UE indicating support for SUL band combinations.
Proposal 2: Agree to send the reply LS provided in Appendix of this Tdoc to RAN5
Proposal 3: If RAN4 can’t reach conclusion on this, stop discussion in RAN4 and continue in RAN, if necessary

RAN4 has discussed the questions from RAN5 and would like to provide the following response to RAN5.

Question 1:  Are the requirements in clause 7.3C in 38.101-1 [3] valid for a RedCap UE, indicating SUL band combinations, to be verified with REFSENS specified in clause 7.3I?
RAN4 response: RAN4 has never specifically discussed the combination of RedCap requirements together with SUL. In RAN4 specifications RedCap UE requirements are identified with suffix I and the corresponding receiver requirements do not include SUL. Therefore, Rx requirements do not exist for RedCap UE which indicates SUL band combinations.
Question 2: How could the requirements in 7.3I be applied to 7.3C in respect to Reference sensitivity side conditions (UL/DL configuration), sensitivity allowance, SUL band combination with HD-FDD band.
RAN4 response: Based on response to Question 1, RAN4 has not discussed this.  




Open issues summary
Sub-topic 2-1: Is it agreeable ”Respond to RAN5 that RAN4 specifications do not include Rx requirements for RedCap UE indicating support for SUL band combinations.?
	Company
	Comments

	XXX
	

	China Telecom
	We don’t agree. At least for SUL+TDD and SUL+FD-FDD band combinations, the Rx requirements for 2Rx non-RedCap UE can be directly reused for RedCap UE.

	Huawei
	I disagree this proposal. I wonder how company can provide such proposal even without taking a look at current RAN4’s specification.
In section 7.1I of TS 38.101-1, it’s clearly specified:
7.1I	General
For a Redcap UE the requirements in Section 7 shall be verified with the channel bandwidth up to 20MHz and REFSENS specified in clause 7.3I.

If proponent said that RAN4 specifications do not include Rx requirements for RedCap UE indicating support for SUL band combinations ignoring what we specify in section 7.1I , can we also understand that you think RAN4 specifications do not include Rx requirements for RedCap UE other than REFSENS for RedCap UE? How about E.g. ACS, blocking and Rx spurious emission requirements? 


	Deutsche Telekom
	We don’t agree. We can use the REFSENS specified in clause 7.3I to replace the REFSENS specified in clause 7.3 for RedCap supporting SUL We do not see any technical reason to preclude SUL from the already agreed receiver requirements for RedCap.

	Spark NZ Ltd
	We support the comments of Huawei. RedCap UE supporting SUL band combinations can help with the UL coverage and performance. This is desirable  for operators to improve UL performance for some RedCap devices, e.g. camera and industry sensors

	Ericsson
	The LS is discussed in previous meeting and no conclusion is reached because different technical view on the RAN5 question. To discuss whether SUL appliance to RedCap is out of RAN5 LS question, we should focus on discuss the technical issue as commented by other companies above. But as this is Rel-17 Redcap maintenance issue and there is no agenda item to discuss this, so our opinion is that delay the discussion in next meeting. 

	China Unicom
	We don’t support the proposal.
We share the similar views that Redcap UE could reuse the same set of Rx requirements with handheld UE with channel bandwidth of up to 20MHz, as stated in section 7.1I of TS38.101-1. And we had agreements in the past RAN Plenary meeting that SUL operation was not precluded for RedCap UE. 
Hence RAN5 should define conformance test cases for RedCap SUL operation to enable such commercial deployment options.

	CMCC
	We do not agree with the proposal. As also commented by other companies, as specified in section 7.3I, RedCap UE requirements in section 7 shall be verified for up to 20MHz bandwidth. 

	Qualcomm2 
	Yes. As discussed in our Tdoc, current RAN4 requirements do not include requirements for RedCap UE indicating SUL band combinations and such requirements were not even discussed during the WI. Adding these requirements is not suitable for maintenance work. 

	Nokia
	This LS (R4-2300022) was discussed in RAN4#106 and no consensus was reached related to the technical discussion (R4-2303548, ad hoc minutes). We believe there are gaps in specifications regarding SUL support for RedCap. Further, in case of a HD-FDD RedCap UE, no SUL band specific uplink configuration is defined in Table 7.3I.2-4 in TS38.101-1, thus, we believe it is OK to respond to RAN5 that RAN4 specifications do not include Rx requirements for RedCap UE indicating support for SUL band combinations. 



Apr. 20 Offline GTW:
Qualcomm: We are OK to delay the discussion to the next meeting as suggested by other companies.
Ericsson: From the technical perspective, we have shared our views. We agree with QC that it should be further discussed at the next meeting. Encourage companies to focus on the RAN5 questions. We can provide concrete answers to RAN5.
Huawei: agree with Ericsson that we should focus on RAN5 questions. No need to reverse RAN plenary agreement.
Nokia: we did have technical discussion at the Feb. meeting, but didn’t reach any consensus. That’s why it may be OK to take the issue to RAN plenary.

WF:
For RAN4 May meeting, focus on answering RAN5 questions from a technical perspective.

Sub-topic 2-2: Is it agreeable ”If RAN4 can’t reach conclusion on this, stop discussion in RAN4 and continue in RAN, if necessary.”

	Company
	Comments

	XXX
	

	China Telecom
	The technical aspects should be first discussed in WG level before concluding to send it to RAN. 

	Huawei
	Disagree.
I don’t think we have to go RAN plenary without common understanding on RAN4’s specification. The most important is what’s RAN4’s understanding on section 7.1I of TS 38.101-1. In RAN4, companies may have wrong understanding on the specification, but readers can easily understand what specification said. That’s fine. However, companies which have wrong understanding on the specification are blocking RAN5 to specify some of the test cases for RedCap UE supporting SUL. That’s why we have to continue the discussion in RAN4, correct companies’ wrong understanding and stop companies blocking RAN5 to specify some of the test cases for RedCap UE supporting SUL. 
In addition, in RAN#95, the latest agreement for RAN plenary is that SUL operations for RedCap is not precluded. RAN plenary’s conclusion is clear enough. I don’t think we need to go RAN to reverse this agreement. I don’t think RAN plenary’s agreement can be challenged in RAN4’s discussion.

	Deutsche Telekom
	A conclusion should be reached in RAN4, as this is a technical issue and RAN4 is the appropriate working group that should be fully capable to understand and interpret what is written in the spec TS 38.101.

	Spark NZ
	We support the comments of Huawei.

	Ericsson
	The LS is discussed in previous meeting and no conclusion is reached because different technical view on the RAN5 question. To discuss whether SUL appliance to RedCap is out of RAN5 LS question, we should focus on discuss the technical issue as commented by other companies above. But as this is Rel-17 Redcap maintenance issue and there is no agenda item to discuss this, so our opinion is that delay the discussion in next meeting. 

	China Unicom
	We already had agreements from past RAN Plenary meeting that SUL operation for RedCap UE was not precluded. There seems no need to turn things back to RAN to repeat all the discussions.

	CMCC
	RAN already discussed this issue for several meetings and reach consensus to not preclude SUL for RedCap. RAN4 should discuss the technical part on the requirements. 

	Qualcomm2 
	The intention of this proposal is to avoid the case of RAN4 repeating the same discussion for multiple meetings and in the end reaching no outcome as it happened during the Rel-17 WI when RedCap + SUL discussion went to RAN multiple times.
Intention is not to preclude anything, but the RAN agreement of no specification impact seems clear.

	Nokia
	As commented above, this issue was discussed in RAN4#106 and no consensus was reached because of different technical views. It seems highly unlikely that we will reach technical consensus in this meeting given there is no agenda item to discuss this. So we are OK with both of the following two options
1) Delay the discussion till next meeting
2) Stop discussion and continue in RAN.

	ZTE
	It seems similar situation happened again when we discuss the RedCap in Rel-17. If there are no agreements in RAN4, then we think RAN larificat may be needed. Also as mentioned by Ericsson, it is R17 maintenance issue but no corresponding agenda item in this meeting, so it  may not proper to discuss the maintenance issue in this meeting.



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

	R4-2215316
	Company A

	
	Company B

	
	

	R4-2215970
	Company A

	
	Company B

	
	



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

	Sub-topic#2.2.1 and 2.2.21
	The WF was agreed in offline GTW:
For RAN4 May meeting, focus on answering RAN5 questions from a technical perspective.
Moderator recommends this above WF be captured in Chairman notes.Tentative agreements:

Candidate options:
Recommendations for 2nd round: No further discussion.




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

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



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



Topic #3: On Rel-16 UL Tx switching period (R1-2302198)
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304127
	Qualcomm
	We observed
Observation: All the relevant condition assumed by companies for the TX switching requirements are not written in the specification 
We proposed:
Proposal 1: Update the ON-OFF time mask figures for TX switching by replacing the slot/subslot with reference to scheduled UL symbols. 
Proposal 2: Append RAN4 rel-16 TX switching requirements for the condition that there is no UL scheduling on either carrier for the duration of no less than the switching period between the carriers with the clarification “the end of the switching period is located at the start of the UL transmissions on the switch-to carrier”


	R4-2304337
	Apple
	RAN4 thanks RAN1 for the LS on Rel-16 Multi-carrier enhancement for NR.
RAN4 would like to provide a response to the following RAN1 agreement on the question of Uplink Tx Switching related interruption to the uplink and downlink transmissions when the network provided a gap between the end of the switch-from carrier’s UL transmission and the start of the switch-to carrier’s transmission that was sufficiently long to absorb the switching period
RAN1 Agreement
· If the gNB provides sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier to absorb the switching period,
· The time of no UL transmission allocated absorbs the switching period
· Neither of the uplink transmissions (the one ending on the switch-from carrier nor the one starting on the switch-to carrier) are interrupted by the switching period.
· The setting of uplinkTxSwitchingPeriodLocation has no impact.
· Defer the discussion on whether/how to define the exact location of the switching period indicated by the UE capability in time domain to RAN4
· From RAN1 point of view, for Rel-16, the implication is to the time domain location of potential interruption of downlink reception if reported by the UE for the band combination
· Defer the potential RAN1 spec change until RAN4 has had the time to react to the RAN1 LS to RAN4.
· Send an LS to RAN4 requesting RAN4 to, in this regard, clarify TS38.101-1 subclauses 6.3A.3.3.2 and 6.3C.3.1 for CA, and SUL based UL Tx Switching, and to TS38.101-3 subclause 6.3B.4.1 for EN-DC.

Reply to RAN1 Agreement
RAN4 would prefer the switching period end to be anchored to the start of the UL allocation in the “switch to” carrier with the assumption that DL interruption will be applied for the band pair involved in the switching, as highlighted in Tables 5.2A.2.1-1, 5.2A.2.2-1, and 5.2A.2.3-1 of Release 18 specifications. Otherwise, if DL interruption is not applied for the band pair involved in the switching, the switching period location within the scheduling gap can be left up to the UE implementation. 

	R4-2304403	
	China Telecom
	Proposal: Considering that the Rel-16/17 specifications have been frozen for a long time, we do not see the necessity of defining the exact location of UL Tx switching period for Rel-16 and Rel-17. 

	R4-2304467
	Ericsson
	Proposal 1:
· the location of the switching period is specified in the time masks for Tx switching for both single TAG (from Rel-16) and multi-TAG (from Rel-18): the switching period immediately preceding the time T0 at which a transmission starts on a carrier following a Tx switch from a preceding transmission.
· A specification of the location of the switching period in 38.214 is encouraged since related to the UE behavior, not RAN4 scope
Proposal 2: inform RAN1 accordingly.
RAN4 would like to thank RAN1 for the information on the agreement concerning the Rel-16 UL Tx Switching period.

RAN4 has agreed to specify the location of the switching period in the time masks for Tx switching for both single TAG (from Rel-16) and multi-TAG (from Rel-18) for all switching cases: the switching period immediately preceding the time T0 at which a transmission starts on a carrier following a Tx switch from a preceding transmission. This will be included in the TS38.101-1 subclauses 6.3A.3.3.2 and 6.3C.3.1 for CA, and SUL based UL Tx Switching in TS 38.101-3 subclause 6.3B.4.1 for EN-DC. An example of a possible time mask for UL CA is shown below for the Rel-16 case (single TAG), the time mask for SUL the same as that for UL CA with switchedUL configured.

[image: ]

A consistent specification of the switching period location w r t time T0 also in the 38.214 from Rel-16 would be beneficial since related to UE behaviour during Tx switching.


	R4-2304945
	Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
	Observation 1: The figures 6.3A.3.3.5-1a and -1b of 38.101-1 place a time instant at the boundary of slot/sub-slot, but it is not obvious what constitutes as the slot/sub-slot boundary.
Observation 2: Contrary to the statement in clause 6.1.6, the TS 38.214 does not define the time-location of the switching period. This was one of the triggers to the RAN1 discussions and lead to the LS to RAN4
Observation 3: For CA and SUL-based switching the TS 38.101-1 defines whether the switching period is located in time before or after a switching reference point in time, but the reference point used is a slot/sub-slot boundary, which is not clear.
Observation 4: The switching period location as depicted in Figure 3 and Figure 4 is obviously wrong. When the scheduler leaves a gap between the end of the switch-from transmission and the start of the switch-to transmission it would be pointless to nevertheless impose a switching period on a scheduled part of the transmission.
Proposal 1: RAN4 shall agree to the draft CR to Rel-16 38.101-1 in [2].
Proposal 2: RAN 4 shall agree Cat-A CRs for 38.101-1 Rel-17 and Rel-18 in [3] and [4], respectively.
Observation 5: For EN-DC based switching the TS 38-101-3 unambiguously defines the switching period location relative to the E-UTRAN subframe boundary so that the switching period is always on the NR side of the sub-frame boundary. However, it is not clear what happens if the NR transmission doesn’t start right at the LTE sub-frame boundary.
Proposal 3: RAN4 shall agree to the draft CR to Rel-16 38.101-3 in [5].
Proposal 4: RAN 4 shall agree Cat-A CRs for 38.101-3 Rel-17 and Rel-18 in [6] and [7], respectively.

	R4-2304946/7/8
	Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
	CRs to 38.101-1 R16/17/18

	R4-2304949/50/51
	Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
	CRs to 38.101-3 R16/17/18

	R4-2305089
	vivo
	RAN4 would like to thank RAN1 for the LS on Rel-16 UL Tx switching period. 

RAN4 would like to clarify that current RAN4’s requirements did not cover the case that there is a gap without UL transmission with sufficient time is available in the Tx switching boundary. RAN4 has endorsed the attached draft CRs for Rel-16 38.101-1 and 38.101-3 to include the scenario and the behaviour is in line with RAN1’s agreements.
In addition, for the interruption part, RAN4 did not see a need to update 38.133.

	R4-2305090
	vivo
	CR to 38.101-1

	R4-2305091
	vivo
	CR to 38.101-3

	R4-2305450/1/2
	Huawei, HiSilicon
	CRs to 38.101-1 R16/17/18

	R4-2305453/4/5
	Huawei, HiSilicon
	CRs to 38.101-3 R16/17/18

	R4-2305663
	Huawei, HiSilicon
	Observation 1: the RRC signaling uplinkTxSwitchingPeriodLocation is used to indicate the carrier location rather than time domain location of switching period.
Observation 2: The transmission on the carrier that is indicated FALSE by uplinkTxSwitchingPeriodLocation is not impacted by uplink Tx switching.
Observation 3: The time mask of uplink Tx switching to illustrate the frequency domain location of switching period is only applicable to the case that the length between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier is shorter than the duration of switching period. 



Open issues summary
Sub-topic 3-1: Need of clarficationclarification of exact location of UL Tx switching period for Rel-16 and Rel-17
· Proposals
· Option 1: Not needed, as the Rel-16/17 specifications have been frozen for a long time
· Option 3: Needed, for reasons below
· The purpose of slot/subslot boundary is unclear in the time mask Figures for TX switching.
· All the relevant condition assumed by companies for the TX switching requirements are not written in the specification
· If the location is of the switching period is not specified, then the network is unaware when DL interruptions occur; it could be anytime from the DCI triggering the switch to the time T0.   
· Recommended WF
· TBA
	Company
	Comments

	XXX
	

	China Telecom
	Our proposal is not to define the exact location of UL Tx switching period when there is sufficient time with no UL transmission between the end of the UL transmission on the switch-from carrier and the start of the UL transmission for Rel-16 and Rel-17.
Meanwhile, for clarifying the applicable cases of the existing requirements, e.g., option 2/3/4 in Sub-topic 3-2, we are not against, and we can discuss the wording in details.

	Huawei
	Option 1.
It is not the purpose of the LS from RAN1 for the clarification of exact location of UL Tx switching period
The time masks in RAN4 spec has already shown that the carrier/band the switching period locates. The uplink transmission on the carrier that is configured with TRUE by uplinkswitchingperiodlocation would be impacted. 
According to RAN1’s clarification, when the scheduling gap between the transmission on the switch-from carrier and the switch-to carrier, neither of the transmissions on the two carriers would be impacted and the time domain location of switching period would be on the resource with no UL transmission. Thus the applicable scenario of the time masks can be clarified. As for where the switching period located in the time domain, it is up to UE implementation.

	Ericsson
	Option 3 for
· scheduling is challenging if the switching period location when the UE is not expected to transmit is unspecified and can appear anytime during Toffset (preparation time) preceding T0 for PUSCH, SRS or PUCCH on the “switched-to” carrier. The “UE is not expected to cancel the uplink switching, or to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset” but this does not preclude transmissions during Toffset on the “switch-from” carrier after the switch is triggered. 
· the location of the DL interruptions, if allowed, would be uncertain and could occur anytime during Toffset. The DL interruption only occurs during the UL switch. Last RAN4 mmeting spent considerable time discussing the DL interruption length and location for multiple TAG; this location would be uncertain regardless of TA with the switching period location unspecified (Toffset can be order of slots depending on UE capability)
RAN1 could not agree on the specification of the location of the switching period in R1-2300317 but informed to RAN4 that 
· UE capability in time domain to RAN4
· From RAN1 point of view, for Rel-16, the implication is to the time domain location of potential interruption of downlink reception if reported by the UE for the band combination

The time masks do not specify the start of the transmissions T0 on the “switched-to” carrier after the switching period that is part of the preparation time Toffset before the switch. The location of T0 with regard to transient periods is also unknown. Moreover, the applicability of the switching period location (carrier1/carrier2) is not clear with transmission gaps or with dualUL configured (then a switching period on both carriers).


	Qualcomm
	Option 3. For a simple TX focused test case it maybe sufficient not to specify the exact location when more aspects are considered such as DL interruption and different types of UL scheduling, it is important to clarify this in the 3GPP standard. Otherwise this feature is not sufficiently specified and different implementations may behave differently in many situations. For example, what if the gap is two slots in length, scheduler has to assume the switching period and DL interruption can be anywhere within the two slots.  
For the companies against specifying the exact location, it would be good to hear technical arguments what problems too accurate specification may cause?  Or is it so that this information is available somewhere else?

	CMCC
	It seems we can focus on discussing topic 3-2 directly.

	Vivo
	Option 1.
Since this is for maintenance, more strict behavior restriction is not so preferred. 

	Nokia
	We support option 3 – with the arguments already given by others. However, we understand that this may take further time to settle why we as discussed in 3.2.2 Sub-topic 3-2 have a suggestion for an intermediate step in the right direction to respond to the RAN1 requested clarification.

	Huawei
	Option 1. 
In Rel-16, no restriction on the exact time domain location of switching period when there is sufficient time for Tx switching between the transmissions on the switch-from and switch-to carrier. Time domain location of switching period is up to UE implementation with flexibility. Fixed time domain location for Rel-16/17 is not backward compatible. 

	ZTE
	Slight prefer to option 3 to keep alignment among specifications

	AT&T
	We support Option 3.



Apr. 20 Offline GTW:
Ericsson: if T0 is not known, it is very hard for the network to schedule. The network does not know when the UL switching occurs. Preferably it should be clarified in RAN1 specs as it is UE behavior.
Huawei: there should be no restriction on when the switching takes place. Agree that DL interruption is an issue. Oppose changes to R16/17
AT&T: we support Option 3.
Nokia: support Option 3. The intent is to add minimal clarification as requested by RAN1. Current CRs leave the exact location unspecified. Open to discussions of how to add the exact location to aid network scheduling.
Vivo: slight preference to minimize the revision to R16/17. Our preference is Option 1. Understand there is benefits to know the exact location.
MediaTek: Understand the benefits pointed out by other companies. No argument for changes to R18. Wonder if this location can be transparent to UE implementation.
Apple: we agree with Option 3 for the need of clarification, as shown by our figures below.
CTC: Two scenarios: unscheduled UL gap is larger/smaller than switching period. In the larger case, can do it in R18. For R16/17, needs consent from all chipset vendor/UE vendors. In the smaller case, we have RRC signaling in R16 to allow UE to skip scheduled UL TX in either “switched from” or “switched to” carrier.
Qualcomm: Would like to understand Ericsson’s view on CTC comments. Changing spec to R16/17 may not be desirable, but now RAN1 has asked us to clarify. Defining T0 is putting requirement on the UE, not the network. Why it restricts network scheduling?


Sub-topic 3-2: How to clarify? 
· Proposals, based on CRs to 38.101-1, noting similar changes can be made to 38.101-3.
· Option 1: Ericsson proposal
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· Option 2: Nokia, Qualcomm proposal
· When switching from carrier 1 to carrier 2, if there is no uplink transmission scheduled or configured on carrier 1 for at least the duration of the switching period (X µs) before the start of the transmission on carrier 2, the switching period is fully contained in the time period between the end of the transmission on carrier 1 and the start of the transmission on carrier 2.
· [bookmark: _Hlk130204277]When switching from carrier 2 to carrier 1, if there is no uplink transmission scheduled or configured on carrier 2 for at least the duration of the switching period (X µs) before the start of the transmission on carrier 1, the switching period is fully contained in the time period between the end of the transmission on carrier 2 and the start of the transmission on carrier 1.
· Option 3: vivo proposal
· The switching periods described in Figure 6.3A.3.3.2-1a and Figure 6.3A.3.3.2-1b are located in either NR carrier 1 or carrier 2 as indicated in RRC signalling uplinkTxSwitchingPeriodLocation [7] in case there is no sufficient gap with no UL transmission allocated in the boundary, and the length of uplink switching period X is less than the value indicated by UE capability uplinkTxSwitchingPeriod. For the case that there is sufficient gap with no UL transmission allocated in the boundary, the switching period would be located in the gap and the setting of uplinkTxSwitchingPeriodLocation would have no impact on the swiching period location. A sufficient gap should be larger than or equal to the switching period needed.
· Option 4: Huawei proposal
· In addition to the requirements in 6.3A.3.3.1 and the maximum output power requirement specified in Table 6.2A.1.3-1 with uplink assigned to two NR bands, the switching time mask specified in this sub-clause is applicable for an uplink band pair of a inter-band UL CA configuration when the capability uplinkTxSwitchingPeriod is present, and is only applicable for uplink switching mechanisms specified in sub-clause 6.1.6 of TS 38.214 [10],  when gNB doesn’t provide sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier to absorb the switching period, where NR UL carrier 1 is capable of one transmit antenna connector and NR UL carrier 2 is capable of two transmit antenna connectors with 3dB boosting on the maximum output power when the capability uplinkTxSwitching-PowerBoosting is present and the IE uplinkTxSwitchingPowerBoosting is enabled, and the two uplink carriers are in different bands with different carrier frequencies. The UE shall support the switch between single layer transmission with one antenna port and two-layer transmission with two antenna ports on the two uplink carriers following the scheduling commands and rank adaptation, i.e., both single layer and two-layer transmission with 2 antenna ports, and single layer transmission with 1 antenna port shall be supported on NR UL carrier 2.
· The switching periods described in Figure 6.3A.3.3.2-1a and Figure 6.3A.3.3.2-1b are located in either NR carrier 1 or carrier 2 as indicated in RRC signalling uplinkTxSwitchingPeriodLocation [7], and the RRC signalling uplinkTxSwitchingPeriodLocation does not take effect when gNB provides sufficient time between the end of the UL transmission on the switch-from carrier and the start of the UL transmission on the switch-to carrier to absorb the switching period,  and the length of uplink switching period X is less than the value indicated by UE capability uplinkTxSwitchingPeriod. 
· Apple’s Proposal: Ericsson proposal on the location of the switching period is good but we would like to have a more concise location to remove any potential ambiguity: We would prefer the switching period end to be anchored to the start of the UL allocation in the “switch to” carrier as shown in the diagram below:
· [image: ]

· Recommended WF
· TBA
	Company
	Comments

	XXX
	

	China Telecom
	Option 1 is to define the exact location, i.e., the switching period immediately preceding the time T0. We don’t support such change for a frozen release, and we can keep leaving the freedom to UE implementation.
For option 2/3/4, the basic idea is to clarify that the existing requirements are applicable to the case with no sufficient time with no UL transmission. We are ok to clarify.
In addition, we’d like to check the understanding for the case of “the time with no UL transmission is not zero but smaller than the duration of the switching period”. In our view, for this case, “the duration of switching period” consists of “the non-zero time with no UL transmission” + “omitted UL transmission on the uplinkTxSwitchingPeriodLocation carrier(s)”.


	Huawei
	In our view, the methodology of the clarification provided by option 2, option 3 and option 4 are consistent with the applicable scenario of time mask specified in RAN4 spec. A mergence can be considered.
The exact time domain location of switching period when there is sufficient time between the transmissions of switch-from band and switch-to band is up to UE implementation. It is not pursued to be specified.

	Ericsson
	We support Option 1 with the switching period immediately preceding T0 (and according to the proposal by Apple). A minimum change with appropriate description according to 38.214 could be
[image: ]
That there are legacy UEs with a switch up to implementation (the gNB then unaware of the switching location regardless of any changes) should not prevent changes and specified behavior for new UEs.
Other proposals not agreeable since
Option 2: the location of DL interruptions, if allowed, unknown (see the RAN1 LS) 
Option 3 and 4: it is assumed that the UE does not transmit on any carrier during the switching period no matter any scheduled transmissions (or gap). The location of T0 unknown and the location of the switching period uncertain.  

	Apple
	We support Option 1 (Ericsson’s proposal) and would prefer the following statement to be adopted: “The switching period end should be anchored to the start of the UL allocation in the “switch to” carrier”. 

	Qualcomm
	Of options, we support option 2 as bare minimum changes needed. Other text based options are similar and seems consensus between options 2,3,4 can be made. Before choosing one of the options, the agreement on subtopic 3-1 should be made: do we specify the exact location or not. For that, we would prefer to go even more accurate and better quality 3GPP specification, same as Apple, and detail the exact location. Use of subslot/slot is also confusing, and wrong in everyones view!

	CMCC
	We prefer option 2/3/4 for an earlier release.

	vivo
	As proponent of Option 3 , we have a further revision proposal in which the wording “boundary” were replaced to avoid possible confusion:
“The switching periods described in Figure 6.3A.3.3.2-1a and Figure 6.3A.3.3.2-1b are located in either NR carrier 1 or carrier 2 as indicated in RRC signalling uplinkTxSwitchingPeriodLocation [7] in case there is no sufficient gap with no UL transmission allocated during the switching between two carriers, and the length of uplink switching period X is less than the value indicated by UE capability uplinkTxSwitchingPeriod. For the case that there is sufficient gap with no UL transmission allocated during the switching between two carriers, the switching period would be located in the gap and the setting of uplinkTxSwitchingPeriodLocation would have no impact on the swiching period location. A sufficient gap should be larger than or equal to the switching period needed. ”
We also agree option 2/3/4 are basically aligned.

	Nokia
	We support option 2 – the intention with this proposal is to include the absolute minimum to respond to the RAN1 request for clarification. We are open to add further clarification based on the outcome of the further discussion.



Apr. 20 Offline GTW:
WF:
For R16/17, use options 2/3/4 as starting point to clarify the RAN4 spec.
For R18, further discuss whether to specify the exact location of switching period in RAN4 spec. 
Ask RAN1 to confirm if it is OK to anchor the switching period end to the start of the UL allocation in the “switch to” carrier”.

Sub-topic 3-3: Reply LS to RAN1
· Proposals: To inform RAN1 that “A consistent specification of the switching period location w r t time T0 also in the 38.214 from Rel-16 would be beneficial since related to UE behaviour during Tx switching.”
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA
	Company
	Comments

	XXX
	

	Huawei
	The reply LS to RAN1 is not required given that the LS only includes the information.
The clarification in RAN4 spec to align the understanding between WGs is sufficient.

	Ericsson
	Option 1 as proponent. In their LS, RAN1 informed RAN4 that
· UE capability in time domain to RAN4
· […]
· Defer the potential RAN1 spec change until RAN4 has had the time to react to the RAN1 LS to RAN4.

A specification of the switching period location in 38.214 as proposed in R1-2300317 is desirable since the switching is UE behavior. In case a transmission gap would absorb the switching time before the switch and DL interruptions would not be allowed, a deviation from this location within this gap would be transparent to the gNB but it would still be assumed that the first symbol after T0 would be affected by a transient.

	Qualcomm
	Spec changes should be agreed first. LS reply should then include the conclusion if exact location of the DL interruption can be known from these agreed spec changes or not. 

	Nokia
	We are fine to send a LS, when, a solution has been agreed by RAN4. The content can be further discussed. 



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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic#3.2.1, 3.2.2 and 3.2.31
	The WF was agreed in offline GTW:
For R16/17, use options 2/3/4 as starting point to clarify the RAN4 spec.
For R18, further discuss whether to specify the exact location of switching period in RAN4 spec. 
Moderator recommends this above WF be captured in Chairman notes.
Tentative agreements:
Candidate options:
Recommendations for 2nd round:
· Revise CRs R4-2304946 and R4-2304949 to make changes to R16/17
· Revise LS R4-2305089 to communicate the current RAN4 agreement to RAN1




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

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



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
 On CR R4-2306647 (rev. of R4-2306647)

	Company
	Comments

	OPPO
	Thanks for providing the revision and I am not sure where the comment can be put, so send it here for clarification.
 
In the changes below, not sure how to understand the “start of transmission on carrier 2”, seems there is no definition in RAN4 spec. Is it the red arrow (start of ON power), or blue arrow (start of 10us transient period)? 
Similar question on the switching from carrier 2 to carrier 1.
 
[image: A picture containing timeline

Description automatically generated]

	China Telecom
	Thank you very much for providing the CRs.
It looks to me the CR does include the dualUL specific aspect. For example, for Rel-16, when UE switches from 0T+2T to 1T+1T on the two carriers, UL transmission can be started on both carrier 1 and carrier 2, but not only carrier 2. Is it possible to update the CRs correspondingly?
When switching from carrier 1 to carrier 2, if there is no uplink transmission scheduled or configured on carrier 1 for at least the duration of the switching period (X µs) before the start of the transmission on carrier 2, the switching period is fully contained in the time period between the end of the transmission on carrier 1 and the start of the transmission on carrier 2.

	Nokia
	Indeed this aspect may still be a bit open and as you most certain is aware of this have been discussed extensively. The current agreement is that the exact location of the “start of transmission” will not be firmly defined in Rel-16/17 (for which this is CRs) but are to be further discussed for Rel-18. With that we would like to keep this change as simple as possible.
 
Your suggestion for changes are hitting the difficult part of defining this while still not being exact. Some additional explanation from our side using the drawing from Oppo.
 
· The blue arrow is the “nominal start time” that the UE was scheduled (or configured) to start the transmission on.
· The red arrow is the “actual start time” if the beginning of the scheduled (or configured) transmission is cut by the switching period
 
With this we could perhaps we can change the text to read: “before the point in time the UE is scheduled or configured to start transmission on carrier 2” if that makes things more clear.
 
Let us know if you are okay with this and we can modify the CRs accordingly.

	Ericsson
	Is it agreed that the location of start of transmission is not going to be firmly defined in Rel-16/17?
 
Jinqiang’s question is good and illustrates the problem: where does the actual transmission start on the switched-to carrier – that is, the expected transmission as triggered by DCI (scheduled) or by higher layers? Is the 10 us transient period located before or at the start of the first symbol of the said transmission after the switch?
 
In our view the T0 is always the start of the actual transmission on the switch-to carrier, the switching period is part of the transmission processing time as specified in 38.214 and is expected to occur before T0 in all cases (EN-DC, SUL and all modes of CA). This would be the interpretation:
[image: ]
the UE may omit transmissions during the switching period (not expected to transmit). The transients are not part of the switching period but are located at the start of the first symbol of the transmission on the switched-to carrier at T0. If there is no switch, e.g. for FDD+TDD with dualUL and the UE in a 1T + 1T state then the transients are located as per the “standard non-switched” case outside the symbols:
[image: ]
Looking at the existing time masks, these appear to be “error cases” in which the gNB does not allocate sufficient time for the UE to switch (DCI triggering the switch too late with the transmission processing time before T0 too short)
 
In our view RAN4 should not agree any changes before RAN1 confirmation of T0, a draft LS to RAN1 is prepared by Shan in thread 139 where the same issue is discussed. RAN1 is also discussing the Rel-16/17 case. Moreover, the two-band cases (Rel-16/17) should not be inconsistent with the 3-4 band cases (Rel-18).
 

	Nokia
	I have not received further comments on the provided drafts so I have updated them and uploaded “final” versions for your consideration.
Draft R4-2306647 Rel-16 draftCR to 38 101-1 for Clarification of UL Tx Switching_v2.docx
Draft R4-2306648 Rel-16 draftCR to 38 101-3 for Clarification of UL Tx Switching_v2.docx
Draft R4-2306654 Rel-17 draftCR to 38 101-1 for Clarification of UL Tx Switching_v2.docx

	Qualcomm
	I think there is some confusion, I don’t think CTC comment was about exact location of the switching period, (and indeed, did we already agree that it will not be specified, maybe there are some offline discussions?) but that you only cover switchedUL option {1T,0} to {0,1T} case. But what about {2T,0} to {1T,1T} case?  
[image: ]

	Ericsson
	In our view we should not agree any changes before RAN1 confirmation of the time T0 as noted in the message below. The relation to the switching period location in 38.331 should also be clarified.
 
Repeating Ville’s comment:
 
“I think there is some confusion, I don’t think CTC comment was about exact location of the switching period, (and indeed, did we already agree that it will not be specified, maybe there are some offline discussions?) but that you only cover switchedUL option {1T,0} to {0,1T} case. But what about {2T,0} to {1T,1T} case? ”



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on …
	YYY
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

	R4-2304659
	
	CMCC
	Return to
	To see if any wording needs to be changed pending the discussion in thread 232

	R4-2304660
	
	CMCC
	Return to
	

	R4-2305062
	
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2305507
	
	Qualcomm
	Noted
	

	R4-2304127
	
	Qualcomm
	Noted
	

	R4-2304337
	
	Apple
	Noted
	

	R4-2304403	
	
	China Telecom
	Noted
	

	R4-2304467
	
	Ericsson
	Noted
	

	R4-2304945
	
	Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
	Noted
	

	R4-2304946
	
	Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
	Revised
	

	R4-23049467
	
	Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
	Return to
	

	R4-2304948
	
	Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
	Withdrawn
	

	R4-2304949
	
	Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
	Revised
	

	R4-2304950
	
	Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
	Return to
	

	R4-2304951
	
	Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
	Withdrawn
	

	R4-2305089
	
	vivo
	Revised
	

	R4-2305090
	
	vivo
	Merged
	

	R4-2305091
	
	vivo
	Merged
	

	R4-2305450/1/2
	
	Huawei, HiSilicon
	Merged
	

	R4-2305453/4/5
	
	Huawei, HiSilicon
	Merged
	

	R4-2305663
	
	Huawei, HiSilicon
	Noted
	



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

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

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	R4-2306647	
	Rel-16 draftCR to 38 101-1 for Clarification of UL Tx Switching
	Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
	Endorsed in GTW
	

	R4-2306654	
	Rel-17 draftCR to 38 101-1 for Clarification of UL Tx Switching
	Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
	Endorsed in GTW
	

	R4-2306648	
	Rel-16 draftCR to 38 101-3 for Clarification of UL Tx Switching
	Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
	Endorsed in GTW
	

	R4-2304950	
	Rel-17 draftCR to 38 101-3 for Clarification of UL Tx Switching
	Nokia, Nokia Shanghai Bell, Qualcomm Incorporated
	
Endorsed in GTW
	

	R4-2306649	
	[Draft] Reply LS on Rel-16 UL Tx switching period
	vivo
	
	To be treated in GTW



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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Carrier 1, gNB timing perspective
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Single TAG case: UE is not required to handle MTTD within one TAG (FDD example)
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Carrier 2, gNB timing perspective
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Carrier 1, UE timing perspective
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Carrier 2, UE timing perspective DL
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Figure 6.3A.3.3.2-1a: Time mask for switching between UL carrier 1 and UL Carrier 2, where the
switching period is located in carrier 1.
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Figure 6.3A.3.3.2-1a: Time mask for switching between UL carrier 1 and UL Carrier 2, where the
switching period is located in carrier 1

. ‘ Shan YANG, China Telecom VZ2RLL

China Telecom:

As commented in reflector, it looks to me the CR
does include the dualUL specific aspect.

For example, for Rel-16, when UE switches from
0T+2T to 1T+ 1T on the two carriers, UL
transmission can be started on both carrier 1
and carrier 2, but not only carrier 2. Is it possible
to update the CRs correspondingly?

April 24, 2023, 3:11 PM

. Qualcomm User

We are open for such clarifiction. Maybe say
instead of carrier 2, "any carrier” to include
both cases?

April 24, 2023, 9:47 AM

Reply





