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Introduction
This discussion summary will cover two agendas:
8.1 RedCap HPUE
8.2 RAN4 specification impact and UE implementation impact for a UE configured with two serving cells, each with SUL
According to the contributions submitted, this discussion summary will focus on the following topics:
· Topic#1: [8.1] RedCap HPUE
· Sub-topic 1-1: Feasibility for RedCap HPUE
· Sub-topic 1-2: Specification impact for RedCap HPUE 
· Topic#2: [8.2] RAN4 specification impact and UE implementation impact for a UE configured with two serving cells, each with SUL.
· Sub-topic 2-1: Assess specification and UE implementation impacts when UE is configured with two serving cells, each with SUL.
Note that the tables for collecting comments for sub-topic issues are arranged just below the corresponding sub-topic/issue.
Topic #1: [8.1] RedCap HPUE
Companies’ contributions summary
	T-doc number
	Proposals / Observations/Abstracts
	Company

	R4-2304404
	Proposal 1: From the RAN4 specification perspective, it is feasible to enable HPUE including PC2 for RedCap in the band agnostic way, with two alternatives depending on whether only PC2 is targeted in Rel-18:
· Alternative 1: In clause 6.2I.1, remove the restriction on the applicable power class for RedCap UE.
· Alternative 2: In clause 6.2I.1, add one sentence stating that PC2 also applies for RedCap UE.
Proposal 2: To reflect the applicable form factor for PC2 Redcap, the following alternatives can be considered:
· Alternative 1: Not restrict the applicable form factor for PC2 Redcap from the specification perspective, and whether PC2 is supported or not can be reported by each UE.
· Alternative 2: RAN4 to clearly add the restriction on the applicable form factor for PC2 Redcap in the specification.
	China Telecom

	R4-2304661
	Proposal 1: non-RedCap PC2 RF requirements should apply to RedCap UE and do not specify operating bands for RedCap PC2 UE.
Proposal 2: Do not restrict the PC2 support for different form factor of RedCap UE.
Proposal 3: Use CR to enable PC2 for RedCap in a generic manner in TEI17
	CMCC

	R4-2305039
	Draft CR for enabling PC2 for Redcap UE
	China Unicom, Huawei, HiSilicon

	R4-2305109
	Observation 1: 3dB antenna loss is only assumed for RedCap wearable devices.
Observation 2: Even with the antenna efficiency loss, lower cell edge target data rate can be acceptable for wearables (e.g. smart watch) compared with smart phones (1Mbps cell edge target data rate assumed in RAN1 studies).
Observation 3: The justification on UL coverage issue for RedCap UEs is not clear to the group.
Observation 4: For sensor and camera form factor, there is no 3dB antenna loss assumption.
Observation 5: The OTA test method for NR RedCap TRP measurement is under development in Rel-18 TRP TRS WI.
Observation 6: RedCap is a UE feature in RAN4 spec, the HPUE introduction should be band agnostic way.

Proposal 1: Following RAN guidance, RAN4 should focus on the applicable form factor discussion on sensor and camera.
Proposal 2: More clarification on the justification of increase Reduced-Capability UEs output power is needed.
Proposal 3: RedCap HPUE introduction would be a band agnostic way, if necessity and applicable form factor are confirmed.
	vivo

	R4-2305127
	Observation 1. In Rel-17, PC1.5 FR1 RedCap UE is excluded and PC2 FR1 RedCap UE is based on operator request.
Observation 2. PC3 RedCap Tx requirements are defined as band agnostic, and reused from the PC3 Tx requirements (up to 20MHz).
Observation 3. Three use cases, i.e. Industry sensor,video surveillance, wearables are applied for PC3 RedCap UE in Rel-17. 
Observation 4. No additional Tx and Rx requirements are foreseen in the case of PC2 RedCap UE introduced.
[bookmark: OLE_LINK33]Proposal. To align with the previous agreements, the supported PC2 RedCap UE bands should be based on operator’s request.
	ZTE Corporation

	R4-2305391
	Proposal 1: 1Tx architecture with 26 dBm PA is assumed for PC2 RedCap UE.
Proposal 2: The PC2 requirements in Section 6 can be reused for PC2 RedCap UE.
Proposal 3: The Reference Sensitivity Degradation from PC3 to PC2 for FDD bands in table 7.3.2-1c can be reused for PC2 RedCap UE.
	Huawei, HiSilicon

	R4-2305502
	In this contribution RAN task of enabling HPUE for RedCap in band-agnostic manner was discussed. Following observations were made.
Observation 1: Both A-MPR and RSD are operating band specific.
Observation 2: Enabling HPUE only for HD-FDD operation would still require A-MPR analysis.
Observation 3: Band specific work could be avoided by giving sufficient A-MPR and RSD allowance to the UE.
Observation 4: Re-using RSD from regular NR UE may not be possible as RedCap UE may not have diversity Rx and may suffer from worse RSD.
Observation 5: Re-using A-MPR from regular NR UE requires further discussion on applicability of 1Tx vs. 2Tx for PC2 RedCap
Observation 6: HPUE could be enabled in band-agnostic manner for TDD bands which do not have additional emission requirements.
	Qualcomm Inc.

	R4-2305711
	In this contribution we have the following proposals for standardization of RedCap PC2:
Proposal 1: RAN4 to make necessary improvements on RedCap PC3 specification in the current RAN4 specs.
Proposal 2: To enable PC2 support for RedCap, RAN4 to at least revisit 5.2I, 6.1I, 6.2I.1 and 7.3I.2 in the RAN4 specs.
Proposal 3: RAN4 to focus on RedCap PC2 for form-factors of non-wearables.
	MediaTek Inc.

	R4-2305843
	In this contribution, we provided our view on the possibility to specify 1Tx PC2 for RedCap in a generic way and make the following proposal.

Proposal on PC2 support for RedCap:
· PC2 1Tx is supported by RedCap and 1Tx PC2 MPR applies with PC2 signaling without support for 2Tx signaling
· PC2 1Tx is supported in a generic way for TDD band and HD-FDD with the corresponding 1Rx/2Rx PC3 REFSENS
· For PC2 FD-FDD, a generic, equation-based RSD, is specified and derived from PC3 REFSENS de-sense level that can apply to both 2Rx and 1Rx FD-FDD cases.
In order to be on the safe side additional margin can be added.
	Skyworks Solutions Inc.



Open issues summary

Sub-topic 1-1: Feasibility for RedCap HPUE 
Sub-topic description:
Issue 1-1-1: Enable PC2 for RedCap HPUE
· Proposals 
· Option1: it is feasible to enable PC2 for RedCap HPUE
· Option2: it is not feasible to enable PC2 for RedCap HPUE
· Recommended WF
· Option1

	Company
	Comments on Issue 1-1-1: Enable PC2 for RedCap HPUE

	China Telecom
	Option 1.

	MediaTek
	Option 1.

	CMCC
	Option 1

	Qualcomm 
	As long as A-MPR and reference sensitivity degradation are handled appropriately, PC2 for RedCap is feasible. 

	Meta
	We think the PC2 for RedCap HUE is feasible based on the chip/Device/Component vendors’ contributions.

	vivo
	First, we are not clear about the description of this general issue. Is the feasibility from RAN4 spec perspective or from product implementation perspective?
Secondly, from RAN task, “To study the applicable form factor, e.g., sensor, camera” means that only partial UE form factor might be applicable to HPUE RedCap, more discussion is needed. Additionally, even from requirement perspective, based on the analysis from companies’ paper, some of the requirement can not be reused directly.
In summary, without clear clarification of applicable form factor, and discussions on applicable requirements and how to introduce requirements, by now, we think this issue should be option 2. 
Option 2.

	Huawei
	Option 1.

	OPPO
	Option 1.

	China Unicom
	Option 1.

	CHTTL
	Option 1?

	Skyworks
	Option 1: not impact to requirements for HD-FDD but for FD FDD the PC2 FDD request and RSD should be completed before PC2 is applicable to RedCap and 1Tx FD-FDD RSD would be needed: new requirement for RedCap. For R18 may be only HD-FDD and TDD PC2 should be targeted for RedCap. But we are also willing to develop our idea on equation based RSD is there is time for this. 1Tx PC2 should be assumed

	Nokia2
	It is technically feasible to have PC2 for RedCap UEs. However, it has to be kept in mind that work is still ongoing to define Rel18 RedCap requirements. There are some additional challenges in Rel18 RedCap because of restricted number of PRBs due to which Rel17 requirements do not directly apply in Rel18.

	Apple
	Feasible for TDD bands and half-duplex FDD bands. For PC2 full-duplex FDD bands, we have to consider the REFSENS impact. For devices with small form factor, such as wearables, the antenna efficiency could be substantially worse than normal handheld UE. As a result, the device may frequently operate at PCMAX and REFSENS level which is most vulnerable to Tx self-interference. For 1Rx UE, the situation could be even worse as there is no less-Tx-impacted diversity path to salvage the REFSENS. 

	ZTE
	Option 1.

	Sony
	Option 1



[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Issue 1-1-2: Form factor for PC2 RedCap HPUE
· Proposals 
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Option 1: Not restrict the applicable form factor for PC2 RedCap HPUE
· Option 2: Clearly add the restriction on the applicable form factor for PC2 Redcap in the specification
· Recommended WF
· TBA
	Company
	Comments on Issue 1-1-2: Form factor for PC2 RedCap HPUE

	China Telecom
	Either option 1 or option 2 is ok to us.
With option 1, for some of the RedCap device form factors, if it is difficult to support PC2, the UE has the freedom to report not support PC2.

	MediaTek
	Option 2, in particular, RedCap HPUE does not apply to wearables.

	CMCC
	Since PC2 is optional, there is no need to restrict applicable form factor in spec.

	Qualcomm
	We do not see the need to restrict this in specification as UE can always be designed for PC3 even if PC2 is allowed by the specification.

	Meta
	This is up to vendor’s form factor analysis results to support PC2 RedCap HUE. Based on the analysis from vendor, RAN4 can choose wither way between two options.

	Vivo
	Option 2.
Similar view with MediaTek, in RAN task, RedCap HPUE applicability discussion is focused on non-wearable. In addition, as we discussed in our paper, for sensor and camera we do not see the coverage issue.  

	Huawei
	Share the similar view with China Telecom. Either option 1 or option 2 is ok to us.

	OPPO
	Option 1. It depends on UE implementation.

	CHTTL
	Option 1, we think it can be depend on UE implementation, since PC2 support is optional, we don’t need to specifically restrict the form factor in the spec.
And in our understanding, wearable also covers a lot of different type of devices, there might be coverage issue in some of the use cases.

	Skyworks
	Option 1: 1Tx PC2 Pas are not necessarily bigger than PC3 Pas and battery size may not be impacted as the higher power will result in shorter transmissions and avoid repetitions.

	Nokia2
	Option 1. We do not see any particular need to restrict form factor applicability in the specifications.

	Sony
	Option 1



Sub-topic 1-2: Specification impact for RedCap HPUE 
Issue 1-2-1: How to specify HPUE including PC2 for RedCap
· Proposals 
· Option 1: Specify the PC2 RedCap HPUE requirements in the band agnostic way
· Observation 1: Alternative 1: In clause 6.2I.1, remove the restriction on the applicable power class for RedCap UE. Alternative 2: In clause 6.2I.1, add one sentence stating that PC2 also applies for RedCap UE. (CTC, R4-2304404)
· Observation 2:non-RedCap PC2 RF requirements should apply to RedCap UE and do not specify operating bands for RedCap PC2 UE. (CMCC, R4-2304661)
· Observation 3: Redcap UEs share the same RF requirements with handheld UEs of the same Tx/Rx numbers. This draft CR proposes to add relevant descriptions in TS38.101-1 to enable PC2 for RedCap. (CUC, R4-2305039)
· Observation 4: RedCap HPUE introduction would be a band agnostic way, if necessity and applicable form factor are confirmed. (vivo, R4-2305109)
· Observation 5: PC3 RedCap Tx requirements are defined as band agnostic, and reused from the PC3 Tx requirements (up to 20MHz). (ZTE, R4-2305127)
· Observation 6: Proposal 2: The PC2 requirements in Section 6 can be reused for PC2 RedCap UE. Proposal 3: The Reference Sensitivity Degradation from PC3 to PC2 for FDD bands in table 7.3.2-1c can be reused for PC2 RedCap UE. (Huawei, R4-2305391)
· Observation 7: HPUE could be enabled in band-agnostic manner for TDD bands which do not have additional emission requirements.(Qualcomm, R4-2305502)
· Other Options: 
· Observation 1: Both A-MPR and RSD are operating band specific. (Qualcomm, R4-2305502)
· Observation 2: To enable PC2 support for RedCap, RAN4 to at least revisit 5.2I, 6.1I, 6.2I.1 and 7.3I.2 in the RAN4 specs. (MediaTek, R4-2305711)
· Proposal on PC2 support for RedCap: (Skyworks, R4-2305843)
· PC2 1Tx is supported by RedCap and 1Tx PC2 MPR applies with PC2 signaling without support for 2Tx signaling
· PC2 1Tx is supported in a generic way for TDD band and HD-FDD with the corresponding 1Rx/2Rx PC3 REFSENS
· For PC2 FD-FDD, a generic, equation-based RSD, is specified and derived from PC3 REFSENS de-sense level that can apply to both 2Rx and 1Rx FD-FDD cases.
· Recommended WF
· TBA
	Company
	Comments on Issue 1-2-1: How to specify HPUE including PC2 for RedCap

	China Telecom
	We support option 1.

	MediaTek
	These Options could be consolidated in some way since they are not completely mutually exclusive.

	CMCC
	We support to specify HPUE RedCap in band agnostic way. 

	Qualcomm 
	In some bands PC2 can be introduced in band agnostic manner. For example, for TDD bands which do not have additional emission requirements there is no need for A-MPR and RSD. There are also operating bands which require analysis unless signification relaxations are made for A-MPR and RSD.
The required analysis can be reduced for cases for PC2 is already introduced for regular NR, as then A-MPR could be re-used. For receiver sensitivity degradation further discussion is needed whether it is appropriate to re-use values given that PC2 requirements may have been derived with 2 Tx assumption, and additionally RedCap UE may have only 1 Rx in which case RSD may be larger.

	Meta
	For TDD or HD-FDD bands of RedCap HUE, option 1 is good solution. But PC2 FD-FDD bands with 1Tx/2Tx, SKW, QC’s proposal  shall be considered. 

	vivo
	How to specify the requirement is also related to the conclusion of necessity and applicable form factor discussions. If that can be confirmed, we think a band agnostic way would be proper direction to go. 
We also support other companies view that given only 1Tx is assumed for RedCap, some requirements should be studied case by case before simply reusing. 

	Huawei
	We support Option 1, to specify the PC2 RedCap HPUE requirements in the band agnostic way

	China Unicom
	Support to specify the PC2 RedCap HPUE requirements in the band agnostic way.

	CHTTL
	Would like to clarify that with the so called band agnostic approach, still there is a pre-condition that the PC2 for normal UE needs to be supported first on the band intend to support PC2 RedCap? Seems like some of the requirements might not be band agnostic, but we introduce it as a general way.
We also support to revisit some of the section as MTK proposed, at least we think 6.1I needs an update.

	Skyworks
	We can make a precondition that PC2 is only supported by bands that already support PC2 (that solves A-MPR issues and provides a basis for 1Tx RSD). Even with equation based RSD, the A-MPR is a prerequisite if NS is applicable.

	Nokia2
	We agree with MediaTek comment.

	Apple
	Agree with Skyworks proposal first two sub-bullets. For FD-FDD with 1Rx, we may need to analyze a few bands before deciding whether equation-based approach can be used.

	ZTE
	Referring to the option 2, it seems the supported operating band for PC2 RedCap UE may be indicated/requested first.

	Sony
	More analysis is needed

	Ericsson
	There is a eRedCap Work item ongoing, which focus on PC3 only.  For a  PC2 HPUE eRedcap, additional analysis for de-sens will be needed.  Therefore, whether the eRedcap should include in scope should be discussed. Does the scope cover only PC2 release independent from Rel-17? 



CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2305039
	Draft CR for enabling PC2 for Redcap UE

	
	China Telecom: From the procedure perspective, the WI code in the cover sheet is not allowed. 

	
	Qualcomm: In our understanding the task from RAN is to report back to them if HPUE RedCap is feasible to introduce in band agnostic manner, therefore CR discussion is too early. Furthermore, the technical discussion on A-MPR and RSD needs to be done before agreeing CR.

	
	vivo: too early to discuss the CR. Suggest to focus on RAN task.

	
	China Unicom: This draft CR proposed the potential spec impact for introducing RedCap PC2 HPUE in band agnostic way.
CHTTL: We think some update on 6.1I section can be considered if agreeable.

	
	Skyworks, before discussing a CR we think RAN4 should first report to RAN how PC2 can be introduced with which pre-requisites.

	
	Nokia2: We believe it is too early to discuss CRs at this point.



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

	Sub-topic#1-1
	Issue 1-1-1: Enable PC2 for RedCap HPUE
Tentative agreements:
Candidate options: 
· Option1: it is feasible to enable PC2 for RedCap HPUE 
· Option2: it is feasible to enable PC2 for RedCap HPUE, as long as the RF requirements and/or the applicable form factor are specified appropriately.
Recommendations for 2nd round: Majority companies support option 1, several companies show their technical concern relative to form factor and requirements. Thus, it is recommended to further discuss with other technical issues such as form factor and spec impacts.

Issue 1-1-2: Form factor for PC2 RedCap HPUE
Tentative agreements:
Candidate options:
· Option 1: Not restrict the applicable form factor for PC2 RedCap HPUE
· Option 2: Clearly add the restriction on the applicable form factor for PC2 Redcap in the specification 

Recommendations for 2nd round: Companies propose their standpoints clearly, a set number of them support option 1 and a few of them support option 2, which shows no obvious  preference, it is recommended to continue discuss in the WF in 2nd round.

	Sub-topic#1-2
	Issue 1-2-1: How to specify HPUE including PC2 for RedCap
Tentative agreements:
Candidate options:
· Option 1: Specify the PC2 RedCap HPUE requirements in the band agnostic way
· Option 2: Option 1 is ok for TDD and HD-FDD, more analysis for RF requirements is needed for PC2 FD-FDD bands with 1Rx and 2Rx
· Option 3: Specify the PC2 RedCap HPUE requirements based on UE indication/request.

Recommendations for 2nd round: It is recommended to continue discuss in the WF in 2nd round.




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

	R4-2305039
	The draft CR is recommended as noted based on the comments and discussion is covered in the WF.



Topic #1: [8.2] RAN4 specification impact and UE implementation impact for a UE configured with two serving cells, each with SUL
Companies’ contributions summary
	T-doc number
	Proposals / Observations/Abstracts
	Company

	R4-2304391
	Observation 1: Case 1 contains the assumption that two SUL carrier (on different bands) cannot transmit at the same time since if this were the case, the question would be moot. 
Observation 2: Case 2 contains the assumption that SUL carrier and non-corresponding NUL carrier cannot transmit at the same time.
Observation 3: Two NUL carriers can transmit at the same time.
Observation 4: If UE supports Rel-15 SUL configuration as defined containing SUL and corresponding NUL, both need their own TX chains. 
Observation 5: Back-to-back transmissions between SUL and non-corresponding NUL and between two SULs are feasible but means new UE implementation assumptions in RAN4.
Proposal: RAN4 will respond to the LS [1] that back-to-back transmissions between SUL and non-corresponding NUL and between two SULs are feasible but specifying this means new UE implementation assumptions in RAN4 and in-order to properly specify UE with those new assumptions, new non-spectrum related work item is needed. 
	Qualcomm Incorporated

	R4-2304405
	Observation 1: With the big CR for NR CA band combinations with two SUL cells agreed in RAN4 #106, it is clear that the band configurations with two serving cells and each cell with one SUL band have already been supported from RAN4 perspective.
Proposal 1: To support the back-to-back transmissions between two SUL carriers and back-to-back transmissions between SUL carrier and non-corresponding NUL carrier without any switching period, 
· From RAN4 specification perspective, three additional uplink configurations need to be added on top of the RAN4 agreed CR. Taking CA_n41A-n95A_n79A-n98A as example, the three UL CA configurations in red need to be added.
	SUL band combination with CA
	Uplink CA
configuration or SUL configuration

	CA_n41A-n95A_n79A-n98A
	SUL_n41A-n95A
SUL_n79A-n98A
CA_n41A-n79A
CA_n41A-n98A
CA_n95A-n79A
CA_n95A-n98A

	
	

	
	

	
	


· From UE implementation perspective, there is no issue since the number of bands in uplink configuration is still 2.
Proposal 2: It is feasible to support such configuration in the Rel-18 UL Tx switching framework with UE capability based switching period, and without any additional RAN4 specification impact. In additional, there is no UE implementation issue.
	China Telecom

	R4-2304662
	Observation 1: Back-to-back transmissions between two SUL carriers and back-to-back transmissions between SUL carrier and non-corresponding NUL carrier can be supported without any switching period by some UE implementation, e.g. UE implemented with 2Tx chains and four PLLs. No RAN4 specification impact is observed.
Observation 2: Existing RAN4 requirements (i.e. time mask for switching across three or four uplink bands) can support the UL Tx switching for CA band combination with two SUL cells. No RAN4 specification impact is observed.
Proposal 1: For a UE configured with two serving cells, each with SUL, 
­	Back-to-back transmission between two SUL carriers and back-to-back transmission between SUL carrier and non-corresponding NUL carrier without any switching period can be supported by some UE implementation. 
­	UL Tx switching between two SUL carriers and between SUL carrier and corresponding NUL carrier can be supported with Rel-18 UL Tx switching framework. 
Proposal 2: No RAN4 specification impacts are observed in order to support a UE configured with two serving cells, each with SUL.
	CMCC

	R4-2305128
	Observation 1: For both R16/17 and R18 UL switching, the length of UL switching for the band pair are the same set of values as {35 us, 140 us, 210 us}, and 0us switching period is not supported, which means the band pair within a band combination supporting Rel-16/17 and R18 Tx switching could not be supported with 0us switching period.
Observation 2: For NR inter-band CA, the maximum output power requirements are defined for each supported UL CA configuration including only two bands.
Observation 3: For SUL combination, the maximum output power requirement of single band is applied to each constitute band.
Observation 4: The maximum output power requirement is band combination specific requirement which is involved in the basket WID work. 
Observation 5: For NR inter-band UL CA, the requirements for PPowerClass,CA, a-mpr and tIB,c may be different for different UL CA configurations. 
Observation 6: For SUL, the configured transmit power requirements for the corresponding NUL carrier and SUL carrier are applied, and there are no Configured transmitted power requirements for SUL defined for two bands supporting simultaneous Tx.
Observation 7: Configured transmitted power requirements are general requirements which are applied for all band combinations, and it is out of the scope of basket WID.
Observation 8: The general requirements of Configured transmitted power for inter-band CA or SUL are needed to be changed in the case of a UE configured with two serving cells, each with SUL.
	ZTE Corporation

	R4-2305568
	Observation 1: The NR CA band combinations with two SUL cells in Rel-18 is a RAN4 spectrum related WI, which follows the usual study methodology for band combinations to specify the band combination specific requirements. 
Observation 2: Switching period between two SUL bands in two cells could be both 0us or based on reported UE capability, which depends on choice of UE implementation even without increasing the hardware complexity. 
Observation 3: Switching period between SUL band and NUL band in two cells could be both 0us or based on reported UE capability, which depends on choice of UE implementation even without increasing the hardware complexity. 
Observation 4: The time mask requirements in the endorsed CR can already cover the cases mentioned in the RAN task, and no additional specification impact is foreseen to support a UE configured with two serving cells, each with SUL. 
Proposal 1: It is proposed to conclude in RAN4 that from both implementation and spec impact perspective, with completion of CRs for two SUL cells band combinations and Tx switching for 3/4 bands, there is no additional work needed to support a UE configured with two serving cells, each with SUL.
	Huawei, HiSilicon



Open issues summary
Sub-topic description: RAN #99 task to RAN4
· Task RAN4 to assess the additional, if any, RAN4 specification impact and UE implementation impact for a UE configured with two serving cells, each with SUL; report to RAN#100 with the goal of striving for potential normative work supporting the case where a UE is configured with two serving cells, each with SUL
· E.g., whether back-to-back transmissions between two SUL carriers and back-to-back transmissions between SUL carrier and non-corresponding NUL carrier could be supported without any switching period, or 
· E.g., whether it is only feasible to support such configuration in the UL Tx switching framework with UE capability based switching period
· Example band combinations are referred to in RP-223553 (RP-230719)
· Further check the status in RAN#100
Sub-topic 2-1 assess specification and UE implementation impacts for back-to-back transmissions
Issue 2-1-1: UE implementation impacts to support back-to-back transmissions between two SUL carriers and back-to-back transmissions between SUL carrier and non-corresponding NUL carrier without any switching period
· Proposals
· Option 1: New UE implementation is needed to support back-to-back transmissions without any switching period.
· Option 2: No UE implementation issue.
· Recommended WF
· TBA

	Company
	Comments on Issue 2-1-1: UE implementation impacts to support back-to-back transmissions

	China Telecom
	We support option 2.
As discussed in our tdoc R4-2304405, for the band combinations in two SUL cells basket WI, with more uplink configurations added, the back-to-back transmissions in this issue can be supported with still 2 bands configured in the uplink. So, no UE implementation issue is seen based on commercial UE ability.

	CMCC
	Option 1.
UE implemented with four Tx chains is not the only UE implementation choice to support this.

	Huawei, HiSilicon
	We support option 2.
From the analysis in our contribution R4-2305568, it can be seen that switching period between two SUL bands in two cells could be both 0us, or based on reported UE capability, which depends on choice of UE implementation even without increasing the hardware complexity. Certainly, other implementations, e.g. 4 Tx is also a possible implementation to support the back-to-back transmissions. 

	China Unicom
	Support option 2.

	Nokia
	Option 1. As QC wrote RAN4 should respond to the LS that back-to-back transmissions between SUL and non-corresponding NUL and between two SULs are feasible but specifying this means new UE implementation assumptions in RAN4 and in-order to properly specify UE with those new assumptions, new non-spectrum related work item is needed.

	Qualcomm
	Option 1, with the clarification that this needs further discussion on how ran4 proceeds with the normative work, maybe start with the study what is the preferred implementation assumption.
To Huawei’s “tuning while transmitting” 2 Tx implementation, how would it work for the two concurrently transmitting NULs?  

	Apple
	To our understanding, the current dual SUL basket WID only supports semi-static UL configurations, meaning that at any time, only 1 UL pair is configured. To switch to another UL pair, UL reconfiguration is required. If we are talking about dual SUL cells with dynamic Tx switching, this would be a new feature which we agree with Nokia that a new non-spectrum related work item is needed.

	ZTE
	Depending on the targeted UE implementation choice, a new UE implementation may be needed to enable back-to-back transmissions between SUL and non-corresponding NUL and between two SULs.  Further discussion is probably needed to get a consensus on the targeted implementation assumption. 

	
	

	
	

	
	

	
	

	
	



Issue 2-1-2: RAN4 specification impacts to support back-to-back transmissions between two SUL carriers and back-to-back transmissions between SUL carrier and non-corresponding NUL carrier without any switching period
· Proposals 
· Option 1: No RAN4 specification impacts.
· Option 2: No RAN4 specification impacts except of band combination configurations.
· Option 3: RAN4 specification impacts are observed. 
· Recommended WF
· TBA

	Company
	Comments on Issue 2-1-2: RAN4 specification impacts to support back-to-back transmissions

	China Telecom
	We support option 2. For each SUL band combination, three additional uplink configurations need to be added.
Taking CA_n41A-n95A_n79A-n98A as example, the last three UL CA configurations need to be added. We can response to RAN plenary that RAN4 recommends to add these three UL configurations for each band combination in the 2 SUL-cells basket WI.
	SUL band combination with CA
	Uplink CA
configuration or SUL configuration

	CA_n41A-n95A_n79A-n98A
	SUL_n41A-n95A
SUL_n79A-n98A
CA_n41A-n79A
CA_n41A-n98A
CA_n95A-n79A
CA_n95A-n98A




	CMCC
	Option 2. We are open to include more UL CA configurations since no impact on RAN4 general requirements.

	Huawei, HiSilicon
	We support option 2, and agree with China Telecom that additional UL/SUL configurations can be added for the proposed band combinations in the two SUL cell WI. 

	China Unicom
	Support option 2.

	Nokia
	Option 3 is closest. As we stated in 2-1-1 new non-spectrum related work item may be needed and this implies that we cannot say for certain  that specification is not impacted.

	Qualcomm
	Option 3. Specification impact can be discussed when we know what assumptions are made. E.g. the table from CT comment does not include dual SUL UL configuration but there is something new that is a UL configuration with two SUL bands. This is not the same as dual SUL uplink configuration since e.g. SUL_n41A-n95A is one SUL configuration. The RAN task was a question how SUL and non-corresponding NUL interact so that kind of configuration is not listed in CT table. 
[image: ]
So it seems understanding among companies supporting same option “no specification impacts” is not same even about the band configuration table impact. 
Conclusion is that further discussions and study/WI is needed for RAN4 to understand what is the objective and what are the side conditions of the normative work. 

	Apple
	Option 3. As we commented above, this looks to be a new feature which may have RAN4 specifications impact.

	ZTE
	From our current understanding, it may be more appropriate to carry out the related study in a new non-spectrum WID instead of the current basket WID, if there is consensus on introducing the support of the case where a UE is configured with two serving cells, each with SUL.  We are open to further discuss how to proceed with the normative work if needed.

	
	

	
	

	
	

	
	

	
	


Sub-topic 2-2 assess specification and UE implementation impacts to support such configurations in the UL Tx switching framework
[bookmark: _Hlk132300083]Issue 2-2-1: UE implementation impacts to support such configuration in the UL Tx switching framework with UE capability based switching period
· Proposals
· Option 1: No UE implementation issue.
· Recommended WF
· Option 1.

	Company
	Comments on Issue 2-2-1: UE implementation impacts in UL Tx switching framework 

	China Telecom
	We support the recommended WF. Under the Rel-18 switching framework, up to 2Tx is needed. So, no UE implementation issue.

	CMCC
	Support recommended WF.

	Huawei, HiSilicon
	We support the recommended WF. 

	China Unicom
	We support the recommended WF. 

	Nokia
	We do not support the recommended WF. As we stated in 2-1-1 new non-spectrum related work item may be needed and this implies that there may be UL implementation impact.

	Qualcomm
	This may have been agreed in the plenary already in principle but it is worth to discuss what does it mean: uplinkTxSwitching-OptionSupport:dualUL may not be supported between the two SUL bands, between SUL and corresponding NUL and non-corresponding NUL, but it can be supported between the two NUL bands. This then limits possible cases and switches between the cases. It would be good to get this information on applicable cases from proponents so that UE implementation can be properly discussed and analysed and proper specification work can be done.  

	Apple
	The RF characteristics may be similar to UL Tx switching among 4 bands. But again this looks to be a new feature. What would be the purpose for agreeing on the proposal here?

	
	

	
	

	
	

	
	

	
	

	
	



Issue 2-2-2: RAN4 specification impacts to support such configuration in the UL Tx switching framework with UE capability based switching period
· Proposals 
· Option 1: No RAN4 specification impacts and Rel-18 UL Tx switching framework can be reused.
· Recommended WF
· Option 1
	Company
	Comments on Issue 2-2-2: RAN4 specification impacts in UL Tx switching framework 

	China Telecom
	We support the recommended WF.

	CMCC
	Support recommended WF

	Huawei, HiSilicon
	We support the recommended WF. 

	China Unicom
	We support the recommended WF. 

	Nokia
	We do not support recommended WF. As we stated in 2-1-1 new non-spectrum related work item may be needed.

	Qualcomm
	Specification impact is maybe moderate, configuration tables are needed but in case agreements is such, they would apply only to TX switching. ON-OFF time mask applicability for SUL and NULs in the dual SUL configuration should be specified, once the objective and scope is defined for this work. A good description of the intended applicability should be made available. 

	Apple
	During the dual SUL basket WID discussions, it was clarified by the proponent company that the dual SUL operation is different from Rel-18 UL Tx switching. We wonder why it is bundled with Rel-18 UL Tx switching. Is this an enhanced feature for dual-SUL CA?

	ZTE
	[bookmark: OLE_LINK44]Currently, for both R16/17 and R18 UL switching, the length of UL switching for the band pair are the same set of values as {35 us, 140 us, 210 us}, and 0us switching period is not supported. So we are not sure how Rel-18 UL Tx switching framework can be reused for the back-to-back transmission cases without any switching period.  For the cases with switching period, then it has to be clarified our targeted scenarios e.g. switchedUL and/or dualUL.  Only if these targeted scenarios are clear, we can try to reach common understanding on the potential RAN4 spec impact.

	
	

	
	

	
	

	
	

	
	



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#2-1
	Issue 2-1-1: UE implementation impacts to support back-to-back transmissions between two SUL carriers and back-to-back transmissions between SUL carrier and non-corresponding NUL carrier without any switching period
Candidate options:
· Option 1: New UE implementation is needed to support back-to-back transmissions without any switching period.
· Option 2: No UE implementation issue.

Issue 2-1-2: RAN4 specification impacts to support back-to-back transmissions between two SUL carriers and back-to-back transmissions between SUL carrier and non-corresponding NUL carrier without any switching period
Candidate options:
· Option 1: No RAN4 specification impacts.
· Option 2: No RAN4 specification impacts except of band combination configurations.
· Option 3: RAN4 specification impacts are observed. 

Recommendations for 2nd round: It is recommended to continue discuss in the WF in 2nd round.

	Sub-topic#2-2
	Issue 2-2-1: UE implementation impacts to support such configuration in the UL Tx switching framework with UE capability based switching period
Candidate options:
· Option 1: No UE implementation issue.
· Option 2: UE implementation issue is observed.

Issue 2-2-2: RAN4 specification impacts to support such configuration in the UL Tx switching framework with UE capability based switching period
Candidate options:
· Option 1: No RAN4 specification impacts and Rel-18 UL Tx switching framework can be reused.
· Option 2: ON-OFF time mask applicability for SUL and NULs in the dual SUL configuration should be specified
· Option 3: other impact is observed
Recommendations for 2nd round: It is recommended to continue discuss in the WF in 2nd round.



Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	#1
	WF on RedCap HPUE
	China Telecom
	

	#2
	WF on RAN4 specification impact and UE implementation impact for a UE configured with two serving cells, each with SUL
	CMCC
	

	
	
	
	


Existing tdocs

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2304404
	
	On the support of RedCap HPUE
	China Telecom
	Noted
	

	R4-2304661
	
	Discussion on RedCap HPUE
	CMCC
	Noted
	

	R4-2305039
	
	Draft CR for enabling PC2 for Redcap UE
	China Unicom, Huawei, HiSilicon
	Noted
	

	R4-2305109
	
	Discussions on RedCap HPUE
	vivo
	Noted
	

	R4-2305127
	
	Views on HPUE RedCap in FR1
	ZTE Corporation
	Noted
	

	R4-2305391
	
	Discussion on RF impacts for RedCap HPUE
	Huawei, HiSilicon
	Noted
	

	R4-2305502
	
	On enabling RedCap HPUE
	Qualcomm Inc.
	Noted
	

	R4-2305711
	
	Discussion on standardization for RedCap PC2
	MediaTek Inc.
	Noted
	

	R4-2305843
	
	Redcap HPUE support in FR1
	Skyworks Solutions Inc.
	Noted
	

	R4-2304391
	
	Scenarios for dual SUL
	Qualcomm Incorporated
	Noted
	

	R4-2304405
	
	Discussion on UE configured with two serving cells and each cell with one SUL band
	China Telecom
	Noted
	

	R4-2304662
	
	Discussion on UE configured with two SUL cells
	CMCC
	Noted
	

	R4-2305128
	
	On UE configured with dual SUL
	ZTE Corporation
	Noted
	

	R4-2305568
	
	Discussion on UE configured with two serving cells
	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
	Revised to
	Title
	Source
	Recommendation  
	Comments

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

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	


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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China We support option 2. For each SUL band combination, three additional uplink configurations need to
Telecom be added.

Taking CA_n41A-n95A n79A-n98A as example, the last three UL CA configurations need to be
added. We can response to RAN plenary that RAN4 recommends to add these three UL
configurations for each band combination in the 2 SUT-cells basket WI.

SUL band combination with Uplink CA
CA configuration or SUL

configuration
SUL_n41A-n95A
SUL_n79A-n98A

CA_n41A-n79A
CA_n41A-n95A_n79A-n98A CA nd1A-n98A
CA_n95A-n79A
CA n95A-n98A
CMCC Option 2. We are open to include more UL CA configurations since no impact on RAN4 general

requirements.




