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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
This topic summary covers the contributions submitted under the following AI:
· 5.30.3	RRM core requirements
· 5.30.3.1 RRM requirements impacts
* Except aspects covered in AI 5.30.3.2 and AI 5.30.3.3
· 5.30.3.2 Timing requirements for UL multi-DCI multi-TRP with two TAs
· 5.30.3.3 Unified TCI framework
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

	Apple
	Manasa Raghavan
	manasa.raghavan[AT]apple[dot]com

	vivo
	Yanliang SUN
	Yanliang.sun@vivo.com

	Nokia
	Rafael Paiva
	Rafael.paiva@nokia.com

	Nokia
	Lars Dalsgaard
	lars.dalsgaard@nokia.com

	Nokia
	Phanikumar Reddy
	phanikumar.reddy@nokia.com

	MTK
	Ada Wang
	Ada.Wang@mediatek.com

	Intel
	Hua Li
	Hua.li@intel.com

	Ericsson
	Venkat
Magnus Larsson
	Venkatarao.gonuguntla@ericsson.com
magnus.k.larsson@ericsson.com

	Xiaomi
	Rui Zhou
	zhourui1@xiaomi.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: RRM impacts by others objectives except timing and eUTCI
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	[bookmark: _Hlk132203158]T-doc number
	Company
	Proposals / Observations

	R4-2304056
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to wait for RAN1 to progress on time-domain channel properties before deciding on the impact on RRM requirements.
Proposal 2: RAN4 shall wait for more RAN1 conclusion to identify whether there is RRM impacts on TRP-specific BFR on unified TCI framework extension.
Proposal 3: Simultaneous UL transmission with multiple panels have RRM impact on unified TCI extension and MTTD requirements.
Observation 1: The GBBR is currently only used for reporting best pair to be used for DL.
Observation 2: A different pair of beams might be more suitable for simultaneous UL transmission due to for example maximum permissible exposure (MPE).
Proposal 4: Send LS to RAN1 on how UL group can be reported for simultaneous transmission.
Proposal 5: Reuse multi-Rx agreement that group based beam reporting rel-17 is prerequisite for simultaneous reception for the extension of the unified TCI framework for mTRP.

	R4-2304144
	Apple
	Observation #1: No RRM requirements are defined for UCI multiplexing.
Proposal #1: No impact to RRM requirements with TRS based TDCP reporting. 
Observation #2: For SRS enhancements we don’t see any RRM impact. 
Proposal #2: No RRM requirements are introduced for SRS enhancements.
Observation #3: STxMP has RF impact rather than RRM impact.
Observation #4: UL precoding indication is on DCI and applied to PUSCH. We don’t see impact to RRM requirements with this enhancement.
Observation #5: Group based beam reporting is for the DL. Not sure if it should be considered for simultaneous UL transmission with multi-panel. 
Proposal #3: No RRM requirements are introduced for enhanced UL transmission.

	R4-2304247
	Intel
	Proposal 1: The SRS antenna port switching requirement shall be updated according to the latest RAN1 requirement defined in Rel-17.
Observation 1: From RAN1, in one slot, SRS resource can be configured at any symbol location and maximum 14 symbols can be configured, according to UE capability.
Proposal 2: The legacy rule for interruption length calculation shall be re-used, i.e. composites of interruption requirement for SRS antenna port switching in FR1 include:
· SRS Transmission time, and
· Antenna switching time before and after SRS transmission occasion (2*15us).
· Extra 1 slot is added for timing misalignment
Observation 2:  When SRS symbols in one slots are extended from 6 symbols to 14 symbols(including guard period), the interruption length needs to be updated.
Proposal 3: Interruption time for SRS transmission time larger than 6 symbols needs to be defined and the requirement is defined as slot level, which is as below:

	Victim cell SCS(kHz)
	Aggressor cell SCS (kHz)

	
	15 
	30
	60

	15
	3
	2
	2

	30
	4
	3
	2

	60
	6
	4
	3

	120
	10
	6
	4




	R4-2304742
	Samsung
	Proposal 1: No impact to RRM requirements for TRS-based TDCP reporting.
Observation 1: TDMed port mapping is introduced in RAN1.
Proposal 2: For SRS enhancement, RAN4 needs to discuss and specify new requirements for Interruptions at NR SRS antenna port switching. 
Proposal 3: For UL precoding indication for multi-panel transmission, no impact on RRM requirements.
Proposal 4: RAN4 sends the reply LS to include all RRM impact conclusions in RAN4#106 and RAN4#106bis-e meetings in [4].

	R4-2304813
	vivo
	Proposal 1  Define L1-TDCP measurement delay and accuracy requirements in R18 MIMO evolution WI.
Proposal 2  RAN4 further discuss the following issues regarding the L1-TDCP delay and accuracy requirements:
· The metric for TDCP measurement accuracy
· The testability issues, e.g. channel model calibration and test uncertainty
· Basic UE behaviour assumption that may impact the delay/accuracy requirements
Proposal 3  In R18 MIMO WI, not to consider extending R17 SRS AS interruption requirements to cover the new scenarios of 8Tx related SRS enhancement, due to the fact that they are not targeted for handheld UE.
Proposal 4  Suggest to discuss and/or capture the spec impact due to simultaneous UL transmission in future release, because the enhancement on simultaneous DL receptions with multi-panel is under discussion in R18.

	R4-2304920
	MediaTek Inc.
	Proposal 1: UL precoding indication enhancement has no RRM impact.
Proposal 2: UL beam indication enhancement may have some RRM impact and can be discussed in unified TCI framework extension.
observation 1: In R17, RAN4 only defined the interruption requirement for SRS antenna port switching base on R15 SRS pattern (SRS resources in the last 6 symbols in one slot).
Proposal 3: RAN4 to specify interruption requirements of SRS antenna port switching at least based on R16/R17 SRS resource enhancement.

	R4-2305322
	[bookmark: OLE_LINK1]Huawei, HiSilicon
	Observation 1: For TDCP reporting, UE performs TRS based measurements and report the wideband normalized amplitude/phase for each delay, where the reported normalized amplitude/phase is different with any type of the existing reportQuantity configured in a CSI report.
Proposal 1: RAN4 need to study whether it is necessary to define TRS based measurement requirements (e.g. measurement period and measurement accuracy) for TDCP reporting.
Observation 2: There is no RRM impacts for SRS enhancement for CJT.
Observation 3: In existing requirements for SRS antenna port switching, SRS resource for antenna port switching are assumed to be allocated in the last 6 symbols in a slot. 
Observation 4: SRS located in any symbols within a slot was introduced in Rel-16 which is not directly related to the supporting of 8 Tx for SRS AS.
Proposal 2: There is no RRM impact of SRS enhancement.
Observation 5: The enhancements for UL precoding indication for STxMP are mainly focused on DMRS port indication and SRS resource set indication/configuration.
Proposal 3: There is no RRM impact of UL precoding indication for STxMP PUSCH transmission.

	R4-2305528
	Samsung
	Reply LS

	R4-2305764
	Ericsson
	Proposal1: RAN4 to revisit objective 1 after further RAN1 progress.     
Proposal 2: RAN4 to agree to introduce SRS antenna port switching requirements based on RAN1 further agreements.  
Proposal 3: Enhancements of objective 6 do not have RRM requirements impact.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1: RRM impacts by TDCP reporting
Sub-topic description:
Open issues and candidate options before meeting:
[bookmark: OLE_LINK4]Issue 1-1-1: Do you think there are RRM impacts by introducing TDCP reporting?
· Proposals
· Proposal 1: Wait for further progress from RAN1. (Nokia, Ericsson)
· Proposal 2: Define L1-TDCP measurement delay and accuracy requirements in R18 MIMO evolution WI. (vivo)
· Proposal 3: No RRM impacts with TRS based TDCP reporting. (Apple, Samsung)
· Proposal 4: RAN4 need to study whether it is necessary to define TRS based measurement requirements (e.g. measurement period and measurement accuracy) for TDCP reporting. (Huawei)
· For TDCP reporting, it is different with any type of the existing reportQuantity configured in a CSI report.
· If TDCP reporting for codebook/SRS management is considered to be similar with L1-RSRP/L1-SINR reporting for beam management, then RAN4 could consider to define TRS based measurement requirements for TDCP reporting. 
· If the reported wideband normalized amplitude/phase of the time-domain correlation profile is considered as new type of CSI parameters for demodulation purpose, there is no need to define RRM requirements for TDCP reporting.
· Recommended WF
· Companies’ views are collected in 1st round discussion. 
Moderator’s comment:
TDCP reporting is new CSI reporting introduced by RAN1. From companies’ views, it can be observed that some companies think it is similar as L1-RSRP/L1-SINR so new RRM requirements are needed. The other companies think it is similar as CSI reporting for demod, so no RRM requirements are needed. Some companies think more RAN1 inputs are needed. 
In the 1st round discussion, please companies provide more views and questions to RAN1 if any. We can discuss whether LS is needed if more RAN1 inputs are expected for the discussion in the following meetings. 
	Company
	Comments

	Samsung
	We support P3. By our understanding, in RAN1 latest agreement, TD correlation profile is reported. 
“For aiding gNB determination of codebook switching and SRS periodicity with the Rel-18 TRS -based TDCP reporting, support reporting quantized wideband normalized amplitude/phase of the time-domain correlation profile with Y≥1 delay(s) as follows:”
It reflects to channel and use for demodulation. 
In legacy CSI report, all CQI, PMI, RI, CRI, for gNB scheduling which specify the demod requirements. 
Only L1-RSRP for beam management purpose and related to RRM are specified in RRM requirements. 
For the new introduced channel TD correlation profile, we think they are not used for RRM. Therefore, no RRM impacts for TDCP reporting. 

	Huawei
	TDCP reporting is used for codebook/SRS managements at gNB side. The codebook selection finally impacts the demodulation performance rather than RRM performance. We prefer to consider the TDCP as a new type of CSI parameters, and there is no RRM impact.

	Apple
	Support proposal 3. TDCP reporting is more like CSI reporting in demod, hence we don’t see any RRM impact with introduction of TDCP reporting

	vivo
	Prefer option 2. If TDCP reporting is used in actual field, we think requirement is needed to ensure the performance. We think the requirements of TDCP is the accuracy requirements which are similar to current L1-RSRP/L1-SINR accuracy requirements.
Some companies argue that it would be better tested in demod. However, we do not see the straight forward linkage between the UE demod performance and TDCP accuracy. As cited by Samsung, the TDCP reporting is used for determination of codebook switching and SRS periodicity. We do not see how to test then in PDSCH/PDCCH/PBCH demodulation performance. RRM requirements would be slightly better.
However, we are open to further discussion.

	Nokia
	Support P1
We think it is still early to decide whether there are impacts related to TDCP. 
We have other requirements that are UCI based like L1 RSRP with RRM requirements. 
We think that it is still not clear how this feature will look like from RAN1 perspective, but there is a chance that we need accuracy and delay requirements depending on their progress. 


	MTK
	Proposal 3 is OK. In our understanding, the report content of doppler and delay properties is more similar to new type of CSI parameters.

	Intel
	Support Proposal 3. The main intention is for demod and there is no RRM impact.

	Ericsson
	We think the TDCP reporting framework is not ready yet in RAN1. LS may be sent if anything is not clear from RAN1 agreements. Since RAN1 is still discussing this, we could wait before sending any LS to RAN1.

	Xiaomi
	Support proposal 4 and can further check with RAN1.



Issue 1-1-2: If there will be RRM impacts by introducing TDCP reporting, how to consider such RRM requirements?
· Proposals
· Proposal 1: (vivo)
· RAN4 further discuss the following issues regarding the L1-TDCP delay and accuracy requirements:
· The metric for TDCP measurement accuracy
· The testability issues, e.g. channel model calibration and test uncertainty
· Basic UE behaviour assumption that may impact the delay/accuracy requirements
· Proposal 2: Others are not precluded. 
Moderator’s comment:
It depends on the outcome of Issue 1-1-1. Companies are encouraged to provide more detailed analysis. 
	Company
	Comments

	Samsung
	We think it is not RRM related. 

	Huawei
	Same comments as issue 1-1-1, no need to define RRM requirements for TDCP reporting.

	vivo
	The detailed analysis is provided in our contribution. Since no conclusion in 1-1-1 yet, we are open to further discussion.

	Nokia
	This can be FFS, after RAN1 has further progressed. 

	Ericsson
	We think proposal 1 may be too early to be discussed in RAN4



Sub-topic 1-2: RRM impacts by SRS enhancement
[bookmark: _Hlk132762170]Issue 1-2-1: Do you think there are RRM impacts by SRS enhancement to enable 8 TX UL operation?
· Proposals
· Proposal 1: No. (Apple, vivo, Huawei)
· Proposal 1a (Apple, Huawei): No RRM requirements are introduced for SRS enhancements.
· Proposal 1b (vivo): In R18 MIMO WI, not to consider extending R17 SRS AS interruption requirements to cover the new scenarios of 8Tx related SRS enhancement, due to the fact that they are not targeted for handheld UE.
· Proposal 2: Yes. (Intel, Samsung, MTK, Ericsson)
· Proposal 1a 2a (Intel): The SRS antenna port switching requirement shall be updated according to the latest RAN1 requirement defined in Rel-17.
· Proposal 1b 2b (Samsung): For SRS enhancement, RAN4 needs to discuss and specify new requirements for Interruptions at NR SRS antenna port switching.
· Proposal 1c 2c (MTK): RAN4 to specify interruption requirements of SRS antenna port switching at least based on R16/R17 SRS resource enhancement.
· Proposal 1d 2d (Ericsson): RAN4 to agree to introduce SRS antenna port switching requirements based on RAN1 further agreements.
· Recommended WF
· Companies’ views are collected in 1st round discussion.
· Option 1: No RRM requirements are introduced for SRS enhancements to enable 8 TX UL operation.
· Option 2: Specify interruption requirements of SRS antenna port switching to enable 8 TX UL operation according to RAN1 progress. 
	Company
	Comments

	Samsung
	We support P2. 
The legacy SRS antenna port switching are based on 
1 SRS symbol synchronized
1 SRS symbol asynchronized
6 SRS symbols synchronized/asynchronized
According to latest RAN1 agreement:
“For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ and resource mapping based on TDM onto m ≥ 2 OFDM symbols in a slot and with TDM factor s, support the 8 ports equally partitioned into s subsets with each subset having 8/s different ports.
· At least s = 2
· FFS: s = 4, s = 8.
· m = 2,4,8, 10,12,14, and m is a multiple of s.”
s = 2 means number of SRS symbols is at least>2. So the requirements based on 1 SRS symbol cannot be used. When m = 2, 4, whether to define new interruption length according to the symbol length or just use legacy requirements based on 6 SRS symbols, we are open. 
But for m = 8, 10, 12, 14, if follow the previous principle to add switching time and extra margin to number of SRS symbols, the interruption time should be increased and the legacy requirement cannot cover this case. So we think the requirements of SRS antenna port switching should be update. 


	Huawei
	Support option 1. 
Though SRS AS for 8T8R can have TDMed SRS resource, in Rel17, the interruption requirements is defined based one SRS resource within one slot. From RRM requirements perspective, there is no difference between TDMed 8T8R and two resources for 2T4R. Some companies argued that the SRS resource can be allocated in any symbol within a slot. However, it is not a unique feature for 8Tx. It is already supported since Rel-16, and it is not considered in Rel-17 RAN4 discussion. If RAN4 want to extend the scenarios for SRS AS, it should be considered in a unified manner in further release which should not be under 8Tx enhancement.

	Apple
	We support option 1.
We don’t see impact to RRM requirements with current R18 SRS enhancements. The proposals 2a-2c above are related to enhancements to SRS to be in symbols other than last 6 symbols in a slot. We see that those requirements need to be defined in RAN4. For defining requirements for that case, we need consensus in RAN4 to cover them under this WI, as this is not new for 8TX STS enhancement.

	vivo
	Prefer option 1. Our understanding to this issue is option 1b. We do not think handheld UE can support 8Tx in general. Hence, no need for RRM requirements for this case.

	Nokia
	Ok to consider Option 2, but details are FFS. 

	MTK
	Support proposal 2. We are fine to discuss the enhancement of STS antenna port switching base on RAN1 R16/17 SRS resource enhancement.

	Intel
	We support option 2.
We understand that the resource mapping (larger than 6 symbols) may not be dedicated used for 8TX. However, it’s possible that it will be configured for 8 TX configuration, in that case, there is no requirement. Then the requirement of such configuration will be missing for 8 TX. 
We suggest to add the requirement which can apply for both 8TX and other xTX scenarios. In applicability part, we don’t need to specify whether the requirement will only apply for 8TX. Similar as legacy, we will only mention that the requirement will apply for SRS located in any position with maximum 14 symbols in a slot.

	Ericsson
	If we consider just 8TX, we agree that 8TX SRS transmission can be covered within the existing requirements scope and only applicability condition needs to be added for existing requirements to extend the requirements to 8TX SRS transmission. 
Having said that, we can support option 2 also for extending SRS antenna port switching to be updated with Rel-17 framework. 

	Xiaomi
	Support proposal 2 and further discuss the requirement.



Issue 1-2-2: If there will be RRM impacts by SRS enhancement to enable 8 TX UL operation, how to specify interruption requirements of SRS antenna port switching?
· Proposals
· Proposal 1: (Intel)
The legacy rule for interruption length calculation shall be re-used, i.e. composites of interruption requirement for SRS antenna port switching in FR1 include:
· SRS Transmission time, and
· Antenna switching time before and after SRS transmission occasion (2*15us).
· Extra 1 slot is added for timing misalignment
Interruption time for SRS transmission time larger than 6 symbols needs to be defined and the requirement is defined as slot level, which is as below:
	Victim cell SCS(kHz)
	Aggressor cell SCS (kHz)

	
	15 
	30
	60

	15
	3
	2
	2

	30
	4
	3
	2

	60
	6
	4
	3

	120
	10
	6
	4



· Proposal 2: Others are not precluded.
· Recommended WF
· Companies’ views are collected in 1st round discussion.

Moderator’s comment:
It depends on the outcome of Issue 1-2-1. Companies are encouraged to provide more detailed analysis.
	Company
	Comments

	Samsung
	We think the legacy rule can be reused. 

	Huawei
	Please see our comments in 1-2-1

	Apple
	We support option 1.
We don’t see impact to RRM requirements with current R18 SRS enhancements. The proposals 2a-2c above are related to enhancements to SRS to be in symbols other than last 6 symbols in a slot. We see that those requirements need to be defined in RAN4. For defining requirements for that case, we need consensus in RAN4 to cover them under this WI.

	vivo
	We think the issue is not only related to 8Tx. If RAN4 agrees to specify the corresponding RRM requirements, they should be discussed in RAN P. 

	Nokia
	We would need further analysis. 

	MTK
	We are fine to discuss Proposal 1/2. For proposal 1, this could be as a starting point.

	Intel
	Support Proposal 1. The legacy rule can be re-used.	

	Ericsson
	Requirements can be discussed after we agree to introduce the requirements. 

	Xiaomi
	Reuse legacy rule can consider new SRS symbols.



Issue 1-2-3: Do you think there are RRM impacts by SRS enhancement for CJT?
· Proposals
· Proposal 1: No RRM impacts. (Apple, vivo, Huawei)
Moderator’s recommendation: 
3 companies provided views that there is no RRM impact by SRS enhancement for CJT. By our understanding, it is covered by the agreements in RAN4#106 meeting:
· RRM requirements impacts
· Objective 4 (enhancements of CSI acquisition for C-JT)
· No RRM requirements impact
The proposal is aligned with agreement in last meeting. Let’s keep the agreements in RAN4#106 meeting. 
	Company
	Comments

	Samsung
	We think no RRM impacts for SRS enhancement for CJT which is covered by the agreements in last meeting. 

	Huawei
	We agree with “no RRM impacts”

	Apple
	We are fine with moderator’s recommendation.

	Nokia
	Fine with moderator recommendation. 

	MTK
	Moderator’s recommendation is fine to us.

	Intel
	Agree that there is no RRM impacts.

	Ericsson
	The agreement in RAN4#106 is fine.

	Xiaomi
	Fine with the WF.



Sub-topic 1-3: RRM impacts by simultaneous multi-panel UL transmission
Issue 1-3-1: Do you think there are RRM impacts by UL precoding indication for multi-panel transmission?
· Proposals
· Proposal 1: No RRM impacts. (Apple, Samsung, MTK, Huawei, Ericsson)
· Proposal 2: No spec impact in this release (vivo)
· Recommended WF
· Companies are encouraged to check whether it is agreeable with “no RRM impacts by UL precoding indication for multi-panel transmission”
	Company
	Comments

	Samsung
	Support “no RRM impacts by UL precoding indication for multi-panel transmission”

	Huawei
	We agree with “no RRM impacts”

	Apple
	We are fine with the recommended WF. 

	vivo
	Do not see the difference. Our proposal is not only for UL precoding. Fine to the recommended WF.

	Nokia
	Fine with recommended WF. 

	MTK
	We are fine with recommended WF.

	Intel
	Fine with the recommended WF.

	Ericsson
	Proposal 1.

	Xiaomi
	Fine with the WF.



Issue 1-3-2: Do you think there are RRM impacts by UL beam indication in objective 6 for simultaneous multi-panel UL transmission?
· Proposals
· Proposal 1: (Nokia)
· Simultaneous UL transmission with multiple panels have RRM impact on unified TCI extension and MTTD requirements. 
· [bookmark: _Toc131949375]Send LS to RAN1 on how UL group can be reported for simultaneous transmission.
· [bookmark: _Toc131949376]Reuse multi-Rx agreement that group based beam reporting rel-17 is prerequisite for simultaneous reception for the extension of the unified TCI framework for mTRP.
· Proposal 2: Group based beam reporting is for the DL. Not sure if it should be considered for simultaneous UL transmission with multi-panel. No RRM requirements are introduced for enhanced UL transmission. (Apple)
· Proposal 3: Suggest to discuss and/or capture the spec impact due to simultaneous UL transmission in future release, because the enhancement on simultaneous DL receptions with multi-panel is under discussion in R18. (vivo)
· Proposal 4: UL beam indication enhancement may have some RRM impact and can be discussed in unified TCI framework extension (MTK)
· Proposal 5: Enhancements of objective 6 do not have RRM requirements impact. (Ericsson)
Moderator’s comment:
The understanding of group-based beam reporting is just for simultaneous DL reception. For unified TCI frame work in Rel-17, RAN4 introduced active DL/UL TCI state switching delay for unified TCI. Please the proponents provide more details how it affects unified TCI framework extension and the detailed discussion can be moved to Topic 3. 
Companies are also encouraged to discuss whether any questions are needed to ask RAN1. 
	Company
	Comments

	Samsung
	Firstly, we think group-based beam reporting is for simultaneous DL reception. It is unclear how to use it in uplink. For UL beam indication and eUTCI, we don’t see any impact for the delay requirements. So we support proposal 5. 

	Huawei
	Whether to have impacts on MTTD and TCI requirements can be discussed under Topic#2 and Topic#3 respectively. As discussed in R18 multi-Rx WI, group-based beam reporting is agreed as a prerequisite for simultaneous DL receptions from different beam directions by using multi-panel. It means the beam pair indicated for simultaneous DL receptions at UE side has been reported to the network. Similarly, group-based beam reporting also needs to be considered as a prerequisite for simultaneous UL transmissions with multi-panel.

	Apple
	For proposal 1, we don’t see why we need to link multi-RX GBBR with simultaneous UL TX. They can be independent capabilities.
We don’t think there are RRM impacts to introducing simultaneous UL transmission. We already have requirements for UL TCI state switching in Rel-17, could proponents please clarify what needs to be changed for this in Rel-18?
In case any impact to RRM requirements with simultaneous UL transmission, we agree with views from companies that it can be captured and agreed and addressed in future release. Since this is the first release to discuss simultaneous DL reception with multi-RX
 

	vivo
	Support option 3. Requirements for multi-panel DL reception are not mature yet. It is pre-mature to identify the potential RRM impact in R18. Prefer to discuss in later release.

	Nokia
	We support Proposal 1. 
Our intention with Proposal 1 is to clarify how UL TCI states are paired. 
In mulltiRx we have agreed that GBBR is a pre-requisite for simultaneous reception, since this si the method used for the UE to indicate which pairs of TCI states are good for simultaneous reception. 
A similar method is also needed for the UL transmission to multiple TRPs. We need to clarify what is the method for the identification fo the pairs of TCI states. 


	MTK
	We agree with Huawei to discuss the potential RRM impact in Topic 2 and 3.

	Intel
	Support Proposal 3.

	Ericsson
	Simultaneous UL transmission is still discussed in RAN1. Some similar framework to GBBR is discussed in RAN1 in this meeting. RAN4 can wait for further RAN1 progress. 

	Xiaomi
	Agree that the simultaneous UL TX is still under discussion in RAN1 and we need to wait for the conclusion.



Sub-topic 1-4: Reply LS
RAN4 received RAN1 LS (R1-2302226) in this meeting.
Issue 1-4-1: Is it necessary to send reply LS to RAN1?
· Proposals
· Proposal 1: RAN4 sends the reply LS to include all RRM impact conclusions in RAN4#106 and RAN4#106bis-e meetings in R4-2305528. (Samsung)
· Recommended WF
· Companies are encouraged to discuss on the necessity of reply LS and the context. 
	Company
	Comments

	Samsung
	Since RAN1 send an LS to RAN4 and there is information for RAN4 impacts.  So, we would like to reply to RAN1 to include all RAN4 RRM impact conclusions in general. 

	Huawei
	We suggest to focus on the discussion on RRM impacts firstly and postpone to discuss this LS.

	Apple
	RAN1 sent LS to make RAN4 aware of RAN1 agreements that would impact RAN4 work, also no action is needed. We don’t see a real need to do send LS to RAN1 this stage, since we don’t have concrete agreement in RAN4 yet. Even after agreements are reached, we don’t see how it impacts RAN1 work, so propose not sending LS to RAN1 on RAN4 agreements.

	vivo
	We see no need to Reply RAN1’s LS. But RAN4 may discuss if any LS is needed ask for clarification from RAN1 regarding TDCP reporting.

	Nokia
	Not needed
The LS from RAN1 was sent for information, to provide initial guidance on RAN4 impacts. We don’t think that it is strictly needed to reply to the LS, since we are also still discussing the impact to RAN4. 

	MTK
	Same view as Apple.

	Intel
	Suggest to discuss RRM impacts first.	

	Ericsson
	We do not think RAN4 agreements have impact on RAN1 progress. RAN1 agreements have impact on RAN4 requirements. Having said that we do not have strong view, if other companies are OK to send, we do not object.

	Xiaomi
	Suggest to discuss the RRM impact first since the reply LS is not that urgent.


Companies views’ collection for 1st round 
Open issues 
Please add comments in the tables in 1.2 directly.
CRs/TPs comments collection
No CRs in this meeting. 
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 

	Issue 1-1-1Sub-topic #1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
GTW conclusion:
· RAN4 VC: no consensus to make decision now and the plan is to wait for further RAN1 progress to identify RAN4 impacts.
Recommendations for 2nd round:
Follow the chairman’s comments, wait for further RAN1 progress
Collect the questions to RAN1 if any. 

	Issue 1-1-2
	No conclusion. 
Recommendations for 2nd round: 
Because it is related to Issue 1-1-1, suggest no further discussion in 2nd round discussion. 

	Issue 1-2-1
	No conclusion. 
GTW conclusion:
· RAN4 VC: discuss the following 2 solutions separately
· Rel-18 SRS enhancements for 8 TX UL 
· Rel-17 Full slot SRS transmission
Recommendations for 2nd round: 
Continue the discussion by separate discussion according to chairman’s guidance. 

	Issue 1-2-2
	Tentative agreements: No
Recommendations for 2nd round: 
Because it is related to Issue 1-2-1, suggest no further discussion in 2nd round discussion. Focus on Issue 1-2-1 firstly. 

	Issue 1-2-3
	Tentative agreements:
Keep the agreements in RAN4#106 meeting
· RRM requirements impacts
· Objective 4 (enhancements of CSI acquisition for C-JT)
· No RRM requirements impact

	Issue 1-3-1
	Tentative agreements:
no RRM impacts by UL precoding indication for multi-panel transmission
Recommendation for 2nd round:
No further discussion. Capture the agreement in the WF. 

	Issue 1-3-2
	Tentative agreements: No
Candidate options:
Option 1 (Nokia): 
· Simultaneous UL transmission with multiple panels have RRM impact on unified TCI extension and MTTD requirements. 
· Reuse similar method as GBBR in downlink reception for uplink pairs of TCI states.  
Option 2:
· No RRM requirements are introduced for enhanced simultaneous multi-panel UL transmission in this release
Option 3: 
· Wait for further RAN1 progress
Option 4:
· Discuss whether to have impacts on MTTD and TCI requirements under Topic#2 and Topic#3 respectively
Recommendation for 2nd round:
Continue the discussion

	Issue 1-4-1
	Tentative agreements:
No need to send LS.
Recommendations for 2nd round:
No further discussion unless there is anything new is introduced by Issue 1-1-1.




CRs/TPs
No CRs in this meeting. 
Discussion on 2nd round (if applicable)

Topic #2: Timing requirements for UL multi-DCI multi-TRP with two TAs
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304057
	Nokia, Nokia Shanghai Bell
	Observation 1: The MTTD is given by the MRTD and a margin to account for the TA adjustment accuracy and transmit timing error.
Observation 2: In inter-band CA requirements, the margin between MRTD and MTTD requirements is defined as 1.6 μs in FR1 and 0.5 μs in FR2.
Observation 3: For a UE not capable of supporting RTD>CP, assuming M1=M2=0 is equivalent to further reducing the MRTD, making it impractical for many multi-TRP scenarios.
Observation 4: Assuming M1=M2=0 for the MTTD requirements definition may reduce the maximum distance between TRPs for simultaneous UL transmission to only 6 meters.
Proposal 1: RAN4 to define MTTD requirements for multi-DCI multi-TRP operation with 2 TAs, when the MRTD is within CP, considering the same margin used for existing MTTD requirements on top of the values defined for MRTD
a.	margin of M1=1.6 μs in FR1
b.	Margin of M2=0.5 μs in FR2
Observation 5: The impact of overlapping symbols in UL for TDM operation is tied to the assumptions on UE RF architectures.
Observation 6: When a UE is equipped with multiple active Tx RF chains, there is no issue from overlapping symbols in time-domain for UL multi-TRP operations with two TAs.
Observation 7: When a UE is equipped with just a single active Tx RF chain, the overlapping symbols in time-domain may lead to UL throughput performance loss.
Observation 8: When a UE is equipped with just a single active Tx RF chain, both scheduling restrictions in the overlapping part and dropping rules for UL multi-TRP operations with two TAs are simple baselines that on the other hand may be the source of large throughput performance loss.
Observation 9: When a UE is equipped with just a single active Tx RF chain and the transmit time difference is large, e.g., larger than the CP length, it is possible in certain conditions at the UE to combine the UL transmissions toward TRP1 and TRP2, for the example in Figure 1 by combining the last OFDM symbol(s) of the slot transmitted toward TRP1 and the first OFDM symbol(s) of the slot transmitted toward TRP2. The UE can create a broad beam in the overlapping area for such combined transmissions.
Proposal 2: Not to consider scheduling restrictions for multi-DCI uplink transmissions in TDM, i.e., when partially overlapped UL transmissions with different TAs are allowed also for single active Tx RF chain UEs.
Proposal 3: RAN4 not to consider TA adjustment relaxation when 2 TA commands are used.
Observation 10: The different path delays for each UL/joint TCI state need to be considered when defining the UE DL reference timing.
Proposal 4: The UE is required to track DL RS associated to each activated UL TCI state (or joint TCI state) and use it as time reference for UL transmission.
Proposal 5: Specify for each UL/joint TCI state the DL RS the UE must use for DL time tracking.

	R4-2304301
	Apple
	Proposal 1: M1=M2=0 for UE not capable of supporting RTD>CP in multi-DCI multi-TRP with two TAs.
Proposal 2: For FR2, RAN4 shall start from assumption that UE is only able to perform TX from one panel at a time.
Proposal 3: in UL timing requirements, some clarification needs to be added to accommodate
Proposal 4: RAN4 can do some study on TAG management for multi-TRP with 2 TAs.

	R4-2304302
	Apple
	LS on MTTD for multi-DCI multi-TRP with two TAs

	R4-2304743
	Samsung
	Proposal 1: For the components which contribute to M1 or M2, M1 or M2 should consider Te, TA adjustment accuracy, TA resolution error. M1 = 1.6us while M2 = 0.5us.
Proposal 2: From RAN4 requirements perspective, we think single reference timing is feasible. No further progress can be observed in RAN1#112 meeting. If needed, we can send an LS to ask RAN1.
Proposal 3: For UE does not support UL STxMP transmission, only able to TX from one panel at a time. Need further RAN1 progress.
Proposal 4: We think partially overlapped UL transmission with different TAs is allowed. But more RAN1 inputs are needed.
Proposal 5: Transient period between 2 UL signals shouldn’t be counted in MTTD. If multi-DCI uplink transmissions are TDM, the corresponding scheduling restriction can be introduced.

	R4-2304788
	Xiaomi
	Proposal 1: Use the 1.6us for M1 and 0.5us for M2.
Observation 1: For different switching time capability, different requirement might apply. 
Proposal 2: Scheduling restriction is needed in specific scenarios for TDM UL two TA cases.
Proposal 3: Wait to see the switching time discussion in the RF section of the switching time.

	R4-2304814
	vivo
	Observation 1  The 2 TA enhancements for TDM based multi-DCI uplink transmission can be applicable to FR1 UEs and FR2 UEs, who do not support the capability of simultaneous uplink transmission.
Observation 2  TS 38.213 has define the dropping/reduction rule when two UL slots overlap due to the TA command.
Observation 3  The RAN1 rules dealing with UL slots overlapping due to the TA command may not be feasible for the 2-TA scenario.
Proposal 1  RAN4 clarify in the reply LS that the MRTD/MTTD values for UE supporting RTD > CP provided in the previous LS are only for the case that UE at least supports simultaneous uplink transmission. For UE not supporting simultaneous UL transmission, UE may not be able to support those MRTD/MTTD values.
Observation 4  MTTD > CP means the overlapping between adjacent UL slots can be larger than CP, which can not be handled by a UE who only supports TDM-based multi-DCI uplink transmission.
Proposal 2  For UE not capable of supporting RTD > CP, RAN4 either agree on MTTD = CP, i.e. M1= M2 = 0, or agree not to specify any MTTD value for this case.

	R4-2304832
	Ericsson
	Proposal 1: 	If UE is configured with two TAGs per serving cell, transmit timing corresponding to each TAG shall follow existing transmit timing error requirements.

Proposal 2: 	For dual reference timing M1 is 1.6µs and M2 is 0.5µs.
Proposal 3: 	RAN4 should discuss whether single reference timing shall be considered or not and if it is considered, M1 and M2 should be further studied. 
Proposal 4: 	The timing reference for any UL transmission is the reference signal in the UL or joint TCI state providing the UL TX spatial filter. If the reference signal in the UL or joint TCI state providing the UL spatial TX spatial filter is an SRS, the PL RS for the UL TCI state provides the timing reference.
Proposal 5: 	If UL transmissions associated with different TAs overlap, the earlier slot is reduced in duration relative to the later slot.

	R4-2304921
	MediaTek Inc.
	Proposal 1: If UE does not support simultaneous 2 panels for UL in FR2, 2 TAs is only applicable under UL TDM based multi-TRP.
Observation 1: Each TAG is allowed to have its own DL reference timing. Typically, two TAGs with different DL reference timing
Proposal 2: FFS whether RAN4 needs distinguish same or different DL timing reference in the discussion for 2 TAGs.
Proposal 3: Not to discuss these issues until RAN1 or RF has some conclusion.
Proposal 4: RAN4 to discuss the MTTD requirement with two TAGs only for mDCI.
Proposal 5: For a UE not capable of supporting RTD > CP, the maximum transmission timing difference (MTTD) should be less than one CP, i.e., both M1 and M2 are zero.

	R4-2305001
	ZTE
	Observation 1: MTTD is mainly defined by MRTD and UE transmission timing margin. Such margin includes three components: Te, TA adjustment accuracy and TA resolution error. Based on the spec, the sum of such three components is: 1.6 us for FR1 and 0.5 us for FR2.
Proposal 1: No matter whether the UE is capable of RTD > CP or not, the difference between MRTD and MTTD should be aligned, i.e. M1 is 1.6us for FR1 and M2 is 0.5us for FR2. 
Proposal 2: Regarding to the reference timing of UL timing, a direct solution is to define independent reference timing for each UL Tx timing respectively. While if UE can identify the offset between the two reference timing, applying a single reference timing for the two UL Tx is feasible.
Proposal 3: Whether two partial overlapped UL transmissions with two TAs are allowed, which depends on the PA architecture.
Proposal 4: For both requirements of MRTD and MTTD, no need to consider the transient period between two UL signals.
Proposal 5: It is necessary to discuss the TAG management for the UE not supporting RTD >CP under the m-TRP with 2 TAs.

	R4-2305323
	Huawei, HiSilicon
	Proposal 1: For UE not supporting RTD>CP, the MTTD between multiple TRPs can be defined as (CP + 1.6µs) for FR1 and (CP + 0.5µs) for FR2, where the implementation margin included in MTTD value is assumed as 1.6µs in FR1 and 0.5µs in FR2.
Proposal 2: In R18, whether to support simultaneous multi-panel UL transmission is up to UE capability and simultaneous multi-panel UL transmission can be considered for multi-DCI multi-TRP with two TAs in FR2.
Proposal 3: For multi-DCI based multi-TRP operation, the UL transmit timing for one TAG can be derived from the DL reception timing of the PDCCH/PDSCH which is associated to the same CORESET Pool Index as UL transmission.
Proposal 4: For multi-DCI based multi-TRP operation with two TAs in TDM manner, how to handle the timing misalignment for multi-TRP transmission with two TAs needs RAN1’s further inputs.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: Timing requirements
[bookmark: _Hlk132762247]Issue 2-1-1: What is the assumption on M1/M2 for MTTD for UE not capable of supporting RTD>CP?
· Proposals
· Option 1: MTTD = MRTD = CP, i.e. M1=M2=0 (Apple, vivo, MediaTek)
· Option 2: The MTTD between multiple TRPs can be defined as (CP + 1.6µs) for FR1 and (CP + 0.5µs) for FR2, i.e. M1=1.6us and M2=0.5 us. (Nokia, Samsung, Xiaomi, ZTE, Huawei)
· Option 3: Not to specify any MTTD value in this case (vivo)
· Option 5: (Ericsson)
· For dual reference timing M1 is 1.6µs and M2 is 0.5µs.
· RAN4 should discuss whether single reference timing shall be considered or not and if it is considered, M1 and M2 should be further studied.
· Recommended WF
· TBA
	Company
	Comments

	Samsung
	We support option 2. MRTD is considered by CP. M1 and M2 which accounts for TA adjustment accuracy and transmit timing errors at UE.
For the reference timing in option 5, we agree the part for dual reference timing which is the same as option 2. 
For whether single reference timing, it is also discussed in Issue 2-1-3. 
In RAN1 previous agreement:
“For multi-DCI based multi-TRP operation with two TAs, support configuring two TAGs belonging to a serving cell.” But it is not clear of the signalling of these two TAGs. Does NW config two TAGs or two TAGs can be signalled at the same MACCE, then UE calculates the TA of the second TAG based on that. We cannot find further conclusion. From the two mechanisms, we think both can work. It might be different for M1/M2. For example, whether to use the same M1/M2 as 1.6us and 0.5us. We are fine to FFS for this case. But how NW configures two TAGs, we think it is better to leave RAN2/RAN1 for decision. From RAN4 perspective, it is possible. 

	Huawei
	Support option 2.
This requirement is defined for multi-TRP with two TAs. So, different TAG values will be indicated for two TRP UL transmission. Besides, according to RAN1 agreements, based on the “associate TAG to TCI-state” relation, different DL reference timing can be indicated for two TAGs.

	vivo
	Support option 1. 
We think before discussion on the exact M1 and M2 value, generally the issue in 2-1-2 needs to be discussed. We do see different understanding regarding the applicability of MTTD.

	Nokia
	Support Option 2.
Option 1: Do not support. In our understanding, assuming no margin, i.e., with M1=M2=0, is equivalent to further reducing the MRTD, making it impractical for many multi-TRP scenarios and would mean that only very small inter-TRP distances are supported. 
Option 3: Do not support. In the last RAN4 meeting RAN4#106, it has been agreed to specify new MTTD/MRTD requirements for multi-DCI multi-TRP operation with 2 TAs, with M1/M2 FFS.


	MTK
	Option 1/3 is OK to us.
This issue is to discuss MTTD for UE not capable of supporting RTD > CP. It means UE cannot handle MRTD > CP, also cannot handle MTTD > CP. RAN4 already defined optional UE capability for MRTD/MTTD > CP. Option 2 should be considered in that scope of UE supporting RTD > CP.

	Apple
	Support option 1.
For UE capable of multiple Tx/Rx panels, it can probably support RTD>CP (MRTD/MTTD value is 33/34.6 µs) since the two UL channels are processed separately, similar to CA. However, the open issue here is the general assumption for all UE that supports this feature. Note that the baseline assumption is this kind of UE doesn’t support RTD>CP, which means the UE may not support simultaneous multiple panels operation. Using one panel for the UL transmission to two TRPs with different TAs is challenging when MTTD is larger than CP. For instance, for the overlapping symbols, UE may need to generate the later symbol in advance. Separate IFFT is expected since the later symbol is expected to be transmitted with different UL timing. Note that most likely the UL Tx power is different for the overlapping UL symbol to two different TRP. All these aspects need to be considered. This is not something impossible but definitely extra effort is needed from UE implementation point of view. Considering RAN1/4 already agreed some advanced UE to support up to 30+us MRTD/MTTD thus there should be room for simpler implementation. On the other hand, it is quite challenging for NW to precisely control the RTD as CP at UE side. With GNSS NW can have perfect synchronization between TRPs thus further reducing MRTD=CP to MTTD=CP as side condition is feasible.

	ZTE
	Prefer Option 2.
No matter whether the UE is capable of RTD > CP or not, the difference between MRTD and MTTD should be aligned, i.e. M1 is 1.6us for FR1 and M2 is 0.5us for FR2. 

	Ericsson
	Option 5.

	Xiaomi
	Support option2.



Issue 2-1-2: MTTD requirements applicability
· Proposals
· Proposal 1: (MediaTek)
· RAN4 to discuss the MTTD requirement with two TAGs only for mDCI.
· Proposal 2: (vivo)
· RAN4 clarify in the reply LS that the MRTD/MTTD values for UE supporting RTD > CP provided in the previous LS are only for the case that UE at least supports simultaneous uplink transmission. For UE not supporting simultaneous UL transmission, UE may not be able to support those MRTD/MTTD values.
· Recommended WF
· TBA
	Company
	Comments

	Samsung
	We support that the requirements for two TAGs only for mDCI. For UE not supporting simultaneous UL transmission, we think two TAs can also work in Issue 2-1-4. 

	Huawei
	For proposal 1, the target scenario for two-TA configuration is multi-DCI based multi-TRP UL transmission.
For proposal 2, the UE capability of supporting two-TA is for both FR1 and FR2, but the UE capability of supporting simultaneous multi-panel UL transmission is only for FR2. Supporting two-TA and supporting simultaneous multi-panel UL transmission are two different capabilities. There is no need to limit the applicable case of the two-TA configuration to simultaneous multi-panel UL transmission.

	vivo
	Our understanding to current MTTD requirements is that UE already able to support simultaneous UL transmission based on the 2 TAs. We agree UE is only able to do it in FR2, but we are not sure whether companies understanding on MTTD requirements is aligned. If companies share the same understanding with us, we think it is not necessary to specify MTTD requirements for the TDM-based 2-TA operation.

	Nokia
	Proposal 1 can be supported. In fact, in the last RAN4 meeting RAN4#106, it has been agreed to specify new MTTD/MRTD requirements for multi-DCI multi-TRP operation with 2 TAs.

	MTK
	Support proposal 1.
For proposal 2, we’d like to double check with vivo whether proposal 2 is only discussing RTD > CP case?

	Apple
	Proposal 1 is ok. It is clear in the WID that two TAs is for UL multi-DCI for multi-TRP operation. 
Regarding proposal 2, it is our understanding that the objective in the WID doesn’t limited to simultaneous UL transmission.

	ZTE
	Fine with Proposal 1. The target scenario for two-TA configuration is multi-DCI based multi-TRP UL transmission.

	Ericsson
	Regarding Proposal 1, all agreement so far (Reply-LS to RAN1) has been in the context of mDCI 2 TA.
We see no reason to limit applicability as discussed in proposal 2, at this stage.

	Xiaomi
	Agree with proposal 2. As currently RAN1 is discussing the TDM case with the MTTD values provided by RAN4 which is wrong and we should clarify that.



Issue 2-1-3: Reference timing
· Proposals
· [bookmark: _Toc131949487]Proposal 1: (Nokia)
· The UE is required to track DL RS associated to each activated UL TCI state (or joint TCI state) and use it as time reference for UL transmission. 
· [bookmark: _Toc131949488]Specify for each UL/joint TCI state the DL RS the UE must use for DL time tracking.
· Proposal 2: (Apple)
· In UL timing requirements, some clarification needs to be added to accommodate
· Two DL reference timings are supported where each DL reference timing is associated with one TAG.
· Two TAGs associated with different UL/joint TCI state.
· Proposal 3: (Samsung)
· From RAN4 requirements perspective, we think single reference timing is feasible. No further progress can be observed in RAN1#112 meeting. If needed, we can send an LS to ask RAN1.
· Proposal 4: (Ericsson)
· The timing reference for any UL transmission is the reference signal in the UL or joint TCI state providing the UL TX spatial filter. If the reference signal in the UL or joint TCI state providing the UL spatial TX spatial filter is an SRS, the PL RS for the UL TCI state provides the timing reference.
· Proposal 5: (MediaTek)
· Each TAG is allowed to have its own DL reference timing. Typically, two TAGs with different DL reference timing
· FFS whether RAN4 needs distinguish same or different DL timing reference in the discussion for 2 TAGs.
· Proposal 6: (ZTE)
· Regarding to the reference timing of UL timing, a direct solution is to define independent reference timing for each UL Tx timing respectively. While if UE can identify the offset between the two reference timing, applying a single reference timing for the two UL Tx is feasible.
· Proposal 7: (Huawei)
· For multi-DCI based multi-TRP operation, the UL transmit timing for one TAG can be derived from the DL reception timing of the PDCCH/PDSCH which is associated to the same CORESET Pool Index as UL transmission.
· Recommended WF
· TBA
Moderator’s comment:
In 38.133 chapter 7.1, RAN4 specify the requirements of UE transmit timing and the it clarifies what is the reference timing (of TAG) and the relationship between uplink timing and downlink timing. If two TAGs are introduced, RAN4 needs to update the spec. In RAN1#111 and RAN1#112, RAN1 discussed the associate TAG to target UL channels/signals. Companies are encouraged to discuss whether/how RAN4 can specify the two TAGs requirements in such section. Any question to RAN1 related to this?
	Company
	Comments

	XXXSamsung
	As discussed in Issue 2-1-1, in RAN1 previous agreement:
“For multi-DCI based multi-TRP operation with two TAs, support configuring two TAGs belonging to a serving cell.” But it is not clear of the signalling of these two TAGs. Does NW config two TAGs or two TAGs can be signalled at the same MACCE, then UE calculates the TA of the second TAG based on that. We cannot find further conclusion. From the two mechanisms, we think both can work from RAN4perspective. But how NW configures two TAGs, we think it is better to leave RAN2/RAN1 for signalling decision. It’s better to send LS to RAN1/RAN2 to ask for the understanding and ask for the mechanism of signalling.

	Huawei
	Based on RAN1 agreements on TAG association solution, the following relationship can be found:
[image: ]
For one UL transmission, based on the associated to one CORESET Pool Index, the DL timing of corresponding PDCCH can be used as reference timing for UL transmission. Then, the relationship between DL timing and UL timing can be established.

	vivo
	We agree that the clarification to TAG association is needed in the spec. However, regarding the proposal 1/4, we think the issue was discussed in R17 without conclusion. In R18, the following RAN1 agreements is achieved:
Agreement in RAN1 #112
For associating TAGs to target UL channels/signals for multi-DCI based multi-TRP operation, support the following:
Associate TAG to TCI-state
· Associate TAG ID with UL/joint TCI state 
· For UL transmission, the TAG ID associated with the UL/joint TCI state is utilized
· A baseline is UE expects that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESET Pool Index correspond to one TAG
· Working Assumption: A UE may report that it supports that the [activated] UL/joint TCI states [of UL signals/channels] associated to one CORESETPoolIndex correspond to both TAGs
FFS: on how to handle association when Rel-15/16 spatial relation framework is used for
· PUCCH
· DG/CG Type 1/Type 2 PUSCH
· AP/SP/P SRS
Therefore, we think it is OK to consider the corresponding association in R18.
Regarding the question from Samsung, our understanding is that no matter single DL reference timing or two different DL reference timing, the TA value can be different, even if the single DL reference timing is considered. 

	Nokia
	Support Proposal 1, that allows a) using the same RS for multiple TCI states and b) minimizing timing error at the gNB after switching UL TCI state. As shown in our paper, that can be used for minimizing the error when switching to another TCI state that has different path delay. 
Proposals 2 seem to propose to have a DL reference timing per TAG. Proposals 2 can be supported. 
Proposal 4, needs clarification if PLRS can be used for timing. 
Proposal 7 is not very clear and needs better explanation about “PDCCH/PDSCH associated to the same CORESET Pool Index as UL transmission”.

	MTK
	Proposal 2/5 is OK to us. Basically, this is mentioned one TAG to have its own DL reference timing. But we are fine to discuss other proposals and whether RAN4 should consider the same or different DL reference timing for 2TAGs or not.
	Agreement in RAN1 #110-bis-e
For multi-DCI multi-TRP operation with two TAs in a CC, two DL reference timings are supported where each DL reference timing is associated with one TAG
· baseline assumption is that the Rx timing difference between the two DL reference timings is no larger than CP length 
· as an optional UE capability, Rx timing difference between the two DL reference timings can be assumed to be larger than CP length
· FFS: the maximum Rx timing difference (could be up to RAN4)
· Other than UE capability details and relevant configuration, no additional RAN1 specification enhancement specific for this case is expected




	Apple
	Support proposal 2, which is based on RAN1 progress. For other aspects such as whether single reference shall be allowed or not. We are open for further discussion. More RAN1 input is expected for further RAN4 discussion.

	ZTE
	To our understand, Proposal 2 can be seemed as the baseline. We are open to further discuss Proposal 3. 

	Ericsson
	Proposal 1 is fine for us. The same goes for proposal 5. 
Our proposal 5 is out of context. It is a mix-up. For that we apologize. 



Issue 2-1-4: TDM and overlapping UL transmissions for multi-TRP with 2 TAs
· Proposals
· [bookmark: _Toc131949480]Proposal 1: (Nokia)
· Not to consider scheduling restrictions for multi-DCI uplink transmissions in TDM, i.e., when partially overlapped UL transmissions with different TAs are allowed also for single active Tx RF chain UEs.
· [bookmark: _Hlk132929774]Proposal 2: (Apple)
· For FR2, RAN4 shall start from assumption that UE is only able to perform TX from one panel at a time. 
· It is proposed to wait for more RAN1 input before RAN4 further discussion.
· Proposal 3: (Samsung)
· For UE does not support UL STxMP transmission, only able to TX from one panel at a time. Need further RAN1 progress.
· We think partially overlapped UL transmission with different TAs is allowed. But more RAN1 inputs are needed.
· Transient period between 2 UL signals shouldn’t be counted in MTTD. If multi-DCI uplink transmissions are TDM, the corresponding scheduling restriction can be introduced.
· Proposal 4: (Xiaomi)
· Scheduling restriction is needed in specific scenarios for TDM UL two TA cases.
· Wait to see the switching time discussion in the RF section of the switching time.
· Proposal 5: (vivo)
· The 2 TA enhancements for TDM based multi-DCI uplink transmission can be applicable to FR1 UEs and FR2 UEs, who do not support the capability of simultaneous uplink transmission. 
· The RAN1 rules dealing with UL slots overlapping due to the TA command may not be feasible for the 2-TA scenario.
· RAN4 clarify in the reply LS that the MRTD/MTTD values for UE supporting RTD > CP provided in the previous LS are only for the case that UE at least supports simultaneous uplink transmission. For UE not supporting simultaneous UL transmission, UE may not be able to support those MRTD/MTTD values.
· [bookmark: _Hlk132929786]Proposal 6: If UL transmissions associated with different TAs overlap, the earlier slot is reduced in duration relative to the later slot. (Ericsson)
· Proposal 7: (MediaTek)
· If UE does not support simultaneous 2 panels for UL in FR2, 2 TAs is only applicable under UL TDM based multi-TRP. 
· For TDM based UL transmission for mTRP, postpone the discussion until RAN1 or RF has more conclusion.
· Proposal 8: Whether two partial overlapped UL transmissions with two TAs are allowed, which depends on the PA architecture. (ZTE)
· Proposal 9: (Huawei)
· In R18, whether to support simultaneous multi-panel UL transmission is up to UE capability and simultaneous multi-panel UL transmission can be considered for multi-DCI multi-TRP with two TAs in FR2.
· For multi-DCI based multi-TRP operation with two TAs in TDM manner, how to handle the timing misalignment for multi-TRP transmission with two TAs needs RAN1’s further inputs.Recommended WF
Moderator’s comment:
From RAN1 latest agreements, it can be observed: when UE does not support UL STxMP transmission, two TAs enhancements, there are some options to move forwards. 
	Agreement
For multi-DCI based Multi-TRP operation with two TA enhancement, for the case when the UE does not support UL STxMP transmission, down-select at least one of the following in RAN1#112bis-e:
· Alt 1:  Introducing a time gap X between two UL transmissions associated with two different TA values
· E.g., X symbols in the slot(s) corresponding to the two UL transmission remain unused
· FFS: How X is determined
· Alt 2:  Reduce the overlapping duration of one of the two UL transmissions
· Alt 3:  Scheduling restriction is applied such that the UE does not expect the two UL transmissions to overlap
· Other alternatives are not precluded
TBD: how to capture the down-selected alternative(s) in the specifications in case specification impact is deemed needed.



The TDM manner and overlapping discussion can be divided into:
· [bookmark: _Hlk132929564]When the UE does not support UL STxMP transmission:
· It can be observed there was the similar discussion in RAN1 without consensus for the case when UE does not support UL STxMP transmission. To avoid duplicated discussion, it is suggested postpone discussion and wait for further progress from RAN1. If there are any questions to RAN1, please highlighted here.
· When the UE support UL STxMP transmission
· Is there any restriction for UL transmission with two TAs? Collect views in 1st round discussion.
	
	Company
	Comments

	Samsung
	We support to separate the discussion in the cases when UE does/doesn’t support UL STxMP transmittion.
When UE does not support UL STxMP transmission, wait for RAN1 further progress.
When UE does support UL STxMP transmission, since there are two RF chains, it can be overlapped in time domain. No scheduling restriction for this case.

	Huawei
	For UE not supporting UL STxMP transmission, we agree to wait for RAN1 progress.
For UE supporting UL STxMP transmission, if two-TAs are also supported together, then UE can be assumed to be able to handle two simultaneous UL transmissions overlapped in time domain. At least there is no restrictions from RRM perspective.

	vivo
	We are fine to wait more progress from RAN1. However, we do think RAN4 should align understanding to MTTD requirements. 

	Nokia
	Regarding “When the UE does not support UL STxMP transmission”, it can be supported to wait for further progress from RAN1. 
On the other hand, for the case where the UE is equipped with just a single active Tx RF chain (which is tightly connected to this case of UE not supporting UL STxMP), we want to highlight that scheduling restrictions (Alt 3 in RAN1) and/or reducing the overlapping duration of one of the two UL transmissions (Alt 2 in RAN1) are very simple baselines that on the other hand may be the source of large throughput performance loss. When a UE is equipped with just a single active Tx RF chain and the transmit time difference is large, it is possible in certain conditions at the UE to combine the UL transmissions toward the two TRPs by combining the last OFDM symbol(s) of the slot transmitted toward the first TRP and the first OFDM symbol(s) of the slot transmitted toward the second TRP. The UE can create a broad beam in the overlapping area for such combined transmissions. Therefore, our proposal is not to introduce scheduling restrictions for such UEs.

Regarding “When the UE support UL STxMP transmission” (which is tightly connected to the case of a UE equipped with multiple active Tx RF chains), there is no issue from overlapping symbols in time-domain for UL multi-TRP operations with two TAs.

	MTK
	[bookmark: _Hlk132929704]Proposal 2/7 is OK to us. The case of “UE do not support UL STxMP” was already captured in RAN1. If UE do not support UL STxMP transmiison, only TDM based UL transmission with 2 TAs could be considered in R18 MIMO evo.

	Apple
	We suggest RAN4 start from proposal 2/7. For UE support STxMP, so far we haven’t observed any scheduling restriction is needed. But we are open for further discussion.

	ZTE
	For the UE not supporting UL STxMP transmission, agree to wait for RAN1 progress.
For the UE supporting UL STxMP transmission, the UE is able to transmit 2 overlapping or partial overlapping UL transmissions, no need to introduce scheduling restriction.

	Ericsson
	Proposal 6: This is our position in current RAN1 work. We agree we need some more progress and guidance from RAN1. 

	Xiaomi
	We observe that currently the RAN1 discussion is using the MTTD value for simultaneous TX to define requirements for TDM scenario which is incorrect. In this case the scheduling restriction which is defined in RAN4 should apply to such scenario and it has already been used in sidelink since rel-16.



Issue 2-1-5: TAG management for multi-TRP with 2 TAs
· Proposals
· Proposal 1: (Apple)
· RAN4 can do some study on TAG management for multi-TRP with 2 TAs.
· For example: Once it is about to exceed the limit UE can support, UE can send some indication to network so that network can e.g. indicate UE to fall back to single TA to avoid waste of UL resource since UE anyway cannot maintain two UL soon.
· Proposal 2: (ZTE)
· It is necessary to discuss the TAG management for the UE not supporting RTD >CP under the m-TRP with 2 TAs.
	Company
	Comments

	Samsung
	We are open to discuss for detailed mechanism. For the example from Apple, what is the limit UE can support? When will UE send the assistance information to NW? from the very beginning or the condition varies as time goes by?

	Huawei
	For proposal 1, the similar issue has been considered for LTE CA operation. In TS36.133, the following are defined:
7.9.3	Minimum Requirements for Intraband non-contiguous Carrier Aggregation
The UE shall be capable of handling at least a relative received timing difference between the subframe timing boundaries of the signals received from the PCell and the SCell at the UE receiver of up to 30.26 µs.
The UE shall be capable of handling a maximum uplink transmission timing difference between the pTAG and the sTAG of at least 32.47µs provided that the UE is:
-	configured with intra-band non-contiguous CA and
-	configured with the pTAG and the sTAG,
A UE configured with pTAG and sTAG may stop transmitting on the SCell if after timing adjusting due to received TA command the uplink transmission timing difference between PCell and SCell exceeds the maximum value the UE can handle as specified above.
The same solution for LTE CA can be reused. When the transmit timing difference between two TAGs for multi-TRP transmissions, the UE can stop the UL transmission for one TAG. 

	vivo
	Proposal 1 need more discussion. For example, which UL transmission is assumed to be dropped. We think LS to RAN1 may be beneficial since normally prioritization would be RAN1’s work.
Proposal 2 we think the discussion should not be limited to the not-supporting-RTD>CP case.

	Nokia
	FFS

	MTK
	Similar issue also existed for CA/DC. We prefer to follow legacy UE behavior for this issue.

	Apple
	We are open for further discussion. Actual RTD is playing more roles in RRM requirement now. Overall we think it could be good for UE to inform NW about actual RTD level, as also proposed by some other company in other WI such as R18 MC_enh. Especially for baseline UE which is only capable of RTD<=CP, network deployment cannot always guarantee that. 
Difference from CA/DC is that the baseline UE can only support RTD<=CP for this non-collocated scenario, which is hard to be guaranteed. Without any solution NW cannot enable this feature for baseline UE even though in most of the coverage RTC<=CP is achievable. In CA/DC, MTTD/MRTD for non-collocated scenario is quite large, e.g. corresponding to ISD=9km in FR1 and 1.5km in FR2, which can cover most typical deployment.
Response to questions on P1:
Q: what is the limit UE can support? 
A: it could be the MRTD/MTTD supported by the UE. E.g. for baseline UE, the limit could be CP.
Q: When will UE send the assistance information to NW? from the very beginning or the condition varies as time goes by?
A: we are open for further discussion. For instance, UE can indicate it once actual RTD reaches the limit. 

	ZTE
	Open to discuss.

	Ericsson
	Regarding proposal 1, there are existing TAG management procedures for CA which can be reused, at least in TS 36 LTE as Huawei points out.



Issue 2-1-6: TA adjustment accuracy
· Proposals
· Proposal 1: (Nokia)
· [bookmark: _Toc131949485]RAN4 not to consider TA adjustment relaxation when 2 TA commands are used.
	Company
	Comments

	Samsung
	Support P1. 

	Huawei
	Agree with proposal 1.

	vivo
	Fine to the proposal

	Nokia
	Agree with proposal 1

	MTK
	Proposal 1 is ok to us.

	Apple
	Fine with P1.

	ZTE
	Agree with Proposal 1.

	Ericsson
	Agree with proposal 1.



Sub-topic 2-2: Reply LS
Issue 2-2-1: Further reply LS to RAN1 and context
· Proposals
· Proposal 1: RAN4 sends the reply LS and further questions.
· Recommended WF
· Companies are encouraged to discuss on the necessity of reply LS and the context. 
	Company
	Comments

	XXXSamsung
	We would like to ask the question to RAN1 about the reference timing in Issue 2-1-3

	Huawei
	We suggest to postpone the discussion until RAN4 can achieve further agreements on timing requirements for multi-TRP with two TAs.

	vivo
	We prefer to inform RAN1 about the conclusion of issue 2-1-2.

	Apple
	If there is any conclusion on issue 2-1-1, RAN4 shall inform RAN1 since it is still FFS as captured in previous RAN4 LS to RAN1.

	Ericsson
	Focus on timing requirements for mTRP with two TA first.



Companies views’ collection for 1st round 
Open issues 
Please add comments in the tables in 2.2 directly.
CRs/TPs comments collection
No CRs in this meeting. 
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Issue 2-1-1
	GTW agreements:
· Agreement
· MTTD for UE not capable of supporting RTD > CP
· The MTTD between multiple TRPs can be defined as (CP + M1) for FR1 and (CP + M2) for FR2
· Option 1: M1=0 and M2=0 (Apple, vivo, MediaTek)
· Option 2: M1=1.6us and M2=0.5 us (Nokia, Samsung, Xiaomi, ZTE, Huawei, QC, E///)
Recommendations for 2nd round: 
Continue the discussion of two options in GTW agreements. .

	Issue 2-1-2
	Tentative agreements: No.
Option 1: RAN4 to discuss the MTTD requirement with two TAGs only for mDCI.
Samsung, Huawei, Nokia, MTK, Apple, ZTE, Ericsson are fine for option 1.
Option 2: 
· RAN4 clarify in the reply LS that the MRTD/MTTD values for UE supporting RTD > CP provided in the previous LS are only for the case that UE at least supports simultaneous uplink transmission. For UE not supporting simultaneous UL transmission, UE may not be able to support those MRTD/MTTD values.
Vivo, Xiaomi supported option 2. 
Samsung, Huawei, Apple, Ericsson don’t support option 2. They support: no need to have the limitation for simultaneous uplink transmission. 
Recommendation for 2nd round:
Continue the discussion.
@Xiaomi: Could you please further clarify “As currently RAN1 is discussing the TDM case with the MTTD values provided by RAN4 which is wrong and we should clarify that.” What is wrong, sorry I may not capture your comments correctly. 

	Issue 2-1-3
	Tentative agreements: No.
Candidate options:
Option 1: (Nokia, Ericsson)
· The UE is required to track DL RS associated to each activated UL TCI state (or joint TCI state) and use it as time reference for UL transmission. 
· Specify for each UL/joint TCI state the DL RS the UE must use for DL time tracking.
Option 2: (Apple, Nokia, MediaTek, ZTE)
· In UL timing requirements, some clarification needs to be added to accommodate
· Two DL reference timings are supported where each DL reference timing is associated with one TAG.
· Two TAGs associated with different UL/joint TCI state.
Option 3: (MediaTek)
· Each TAG is allowed to have its own DL reference timing. Typically, two TAGs with different DL reference timing
· FFS whether RAN4 needs distinguish same or different DL timing reference in the discussion for 2 TAGs.
Option 4: (Huawei, vivo)
· For multi-DCI based multi-TRP operation, the UL transmit timing for one TAG can be derived from the DL reception timing of the PDCCH/PDSCH which is associated to the same CORESET Pool Index as UL transmission.
Note: FFS on whether single reference shall be allowed or not. More RAN1 input is expected for further RAN4 discussion.
@MediaTek: for option 3, my understanding the first bullet are the same as option 2. Please clarify the second bullet. 
Recommendation for 2nd round:
Continue the discussion

	Issue 2-1-4
	Tentative agreements: No.
Candidate options:
Option 1: (Apple, vivo, MediaTek)
· For FR2, RAN4 shall start from assumption that UE is only able to perform TX from one panel at a time. 
· It is proposed to wait for more RAN1 input before RAN4 further discussion.
Option 2:
· When the UE does not support UL STxMP transmission: (Nokia, Huawei, ZTE, Samsung, MediaTek)
· Postpone discussion and wait for further progress from RAN1. 
· When the UE support UL STxMP transmission (FR2 only) (Nokia, Huawei, ZTE, Samsung)
· no restrictions from RRM perspective
Option 3: If UL transmissions associated with different TAs overlap, the earlier slot is reduced in duration relative to the later slot. (Ericsson)
Option 4: (Xiaomi)
· Scheduling restriction is needed in specific scenarios for TDM UL two TA cases.
· Wait to see the switching time discussion in the RF section of the switching time.
@Xiaomi, please further clarify “which is incorrect”. Is it same incorrect as that in Issue 2-1-2?  
Recommendation for 2nd round:
Continue the discussion

	Issue 2-1-5
	[bookmark: OLE_LINK6]Tentative agreements: No.
Candidate options:
Option 1: (Apple)
· RAN4 can do some study on TAG management for multi-TRP with 2 TAs.
· For example: Once it is about to exceed the limit UE can support, UE can send some indication to network so that network can e.g. indicate UE to fall back to single TA to avoid waste of UL resource since UE anyway cannot maintain two UL soon.
Option 2: use LTE CA requirements as baseline
Option 3: others are not precluded. 
Recommendation for 2nd round:
Continue the discussion.

	Issue 2-1-6
	Tentative agreements:
RAN4 not to consider TA adjustment relaxation when 2 TA commands are used.
Recommendation for 2nd round:
No further discussion. Capture the agreement in the WF.

	Issue 2-2-1
	It depends on other issues. 
Recommendations for 2nd round:
Continue the discussion for other issues firstly, if RAN4 consensus can be achieved in second round, LS capture the them. 



CRs/TPs
No CRs in this meeting. 
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: Unified TCI Framework extended to M-TRP 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	[bookmark: _Hlk132287280]T-doc number
	Company
	Proposals / Observations

	R4-2304058
	Nokia, Nokia Shanghai Bell
	Observation 1: Rel-18 specifies the indication of two codepoints in the same DCI, thus enabling s-DCI m-TRP operation.
Observation 2: m-TRP with s-DCI requires extension of the numbers of codepoints for indication of the TCI state i.e. enabling 2 indicated TCI states from the same list of active TCI states (open in RAN1).
Observation 3: m-TRP with m-DCI is equivalent to parallel Rel-17 mechanism per TRP.
Observation 4: s-DCI may be scheduled for either joint or separate TCI configurations.
Observation 5: m-DCI may be scheduled for either joint or separate TCI configurations.
Proposal 1: Confirm agreement: Both sDCI and mDCI based MTRP are considered for extension of Rel-17 unified TCI framework for multi-TRP.
Observation 6: TCI switching commands for mTRP are different for sDCI and mDCI.
Proposal 2: RAN4 to define different requirements for sDCI and mDCI scenarios.
Proposal 3: RAN4 to define separate requirements for both single-DCI and multi-DCI scenarios in MIMO_evo Rel-18 including support of both configurations of joint or separate frameworks.
Proposal 4: Define requirements for both intra-cell and inter-cell MTRP scenarios for the extension of the Rel-17 unified framework.
Observation 7: The requirements defined for NR_FR2_multiRX_DL do not include unified TCI framework.
Observation 8: RAN1 is defining extension of unified TCI framework for mTRP operation in Rel-18.
Proposal 5: MIMO_evo_D_UL Rel-18 to include simultaneous reception in mTRP for extension of Rel-17 unified TCI framework.
Observation 9: There is no inter-band CA CBM from outcome of Rel-17 study in RAN4.
Proposal 6: Regarding how to do the extension of unified TCI framework to mTRP, RAN4 could consider that IBM framework should be the baseline.
Proposal 7: Define DCI-based TCI switching requirements for the extension of mTRP in Rel-18.

	R4-2304145
	Apple
	Observation #1: From RAN1 agreements so far it is not clear that there is impact to RAN4 requirements with mTRP extension to unified TCI framework.
Observation #2: RAN1 has not identified potential impact to RAN4 with extension to unified TCI framework to mTRP based on RAN1 agreements up to RAN1#112.
Proposal #1: RAN4 monitor progress in RAN1 on mTRP extension to unified TCI framework and discuss if any impacts to RRM requirements are identified. 
Proposal #2: RRM requirements should be defined for both sDCI and mDCI schemes and be agnostic to transmission scheme unless a feature is specific to one of the transmission schemes.
Proposal #3: RRM requirements if defined for mTRP extension to unified TCI shall be applicable to both intra-cell and inter-cell mTRP based on RAN1 agreements.
Observation #3: It is unclear which aspect of mTRP extension of unified TCI has impact to RRM requirements with multi-RX reception. 
Observation #4: In Multi-DCI transmission scheme DCI from 2 TRPs need not always be received simultaneously in FR2.
Proposal #4: RAN4 further discuss if any aspects of unified TCI extension to mTRP impacts RRM requirements with multi-RX reception in FR2. 
Observation #5: It is not clear if there is impact to joint or separate TCI state switching requirements for sDCI or mDCI transmission schemes.
Proposal #5: RAN4 discuss based on RAN1 progress if common or separate RRM requirements are needed for joint and separate TCI state for sDCI and mDCI.
Proposal #6: R17 MAC CE TCI switch requirements for UL TCI can be applicable to R18 extension for mTRP and STxMP.
Observation #6: IBM is for inter-band CA, where as mTRP is intra-frequency operation. 
Proposal #7: Do not support using IBM framework for mTRP operation.
Proposal #8: Wait for RAN1 progress and further discuss in RAN4 if any impact to TRP specific BFR requirements in R18.

	R4-2304248
	Intel
	Proposal 1: Both sDCI and mDCI based MTRP are considered for extension of Rel-17 unified TCI framework for multi-TRP.
Proposal 2: For single panel reception based mTRP scheme, unified TCI framework will work for both intra-cell and inter-cell mTRP. For simultaneous reception based mTRP scheme, unified TCI framework will work only for intra-cell mTRP.
Proposal 3: Suggest not to consider simultaneous reception in mTRP in Rel-18.
Proposal 4: Suggest not to consider PDCCH repetition and SFN.
Proposal 5: Rel-17 Unified TCI state list update delay can apply for MAC CE based TCI states activation for PDSCH in both sDCI and mDCI scenario if single panel scheme is used.
Proposal 6: If simultaneous reception is supported, whether to use common requirements or separate requirements to support sDCI or mDCI needs to be aligned with conclusion in TCI activation in Rel-18 Multi-RX chain WI.
Proposal 7: For single-panel based scheme, Rel-17 UL TCI state list update delay can apply for MAC CE based TCI states activation in both sDCI and mDCI scenario.
Proposal 8: Suggest to discuss multi-TX panel related requirement in future release. 

	R4-2304744
	Samsung
	Proposal 1: There is RRM impact for extension of unified TCI framework RRM requirements to M-TRP. RAN4 needs to specify RRM requirements for extension of unified TCI framework.
Proposal 2: Both sDCI and mDCI based MTRP are considered for extension of Rel-17 unified TCI framework for multi-TRP.
Proposal 3: Both intra-cell and inter-cell are considered for extension of Rel-17 unified TCI framework for multi-TRP.
Proposal 4: RAN4 to discuss and specify the MTRP specific BFR when UE cannot support DL simultaneous reception. Deprioritize the discussion on whether can support DL simultaneous reception and related RRM core requirements. 
Proposal 5: Whether to use common requirements or separate requirements for joint or separate TCI framework or sDCI or mDCI, it’s hard to conclude whether common requirements can be used without further RAN1 conclusion. we think more RAN1 inputs are needed.
Proposal 6: For how to specify DCI based TCI state switch requirements, we think more RAN1 progress is needed. 
Proposal 7: RAN4 can use section 8.18 of TRP specific link recovery procedure as start point to specify the MTRP TRP specific BFR requirements. There might be differences for S-DCI based MTRP and M-DCI based MTRP. To specify detailed MTRP TRP specific BFR requirements, further RAN1 progress is needed.

	R4-2304787
	Xiaomi
	Observation 1: Both intra and inter-cell MTRP schemes are considered in RAN1.
Proposal 1: To support both intra and inter-cell MTRP.
Proposal 2: For simultaneous reception, consider the similar limitation of multi-RX chain WID with the groupbasedbeamreporting-r17 as pre-requisite.
Proposal 3: To wait for RAN1 agreement on the unified TCI framework extension for S-DCI and M-DCI for PDCCH, PDSCH, PUCCH and PUSCH.

	R4-2304815
	vivo
	Proposal 1  No RRM impacts on the TCI state list updating requirements from R18 unified TCI enhancement
Proposal 2  RAN4 should wait more progress from RAN1 regarding the impact to DCI based TCI state switching requirements in the R18 M-TRP scenarios.

	R4-2304922
	MediaTek Inc.
	Proposal 1: RAN4 to discuss what scenarios (e.g., sDCI/mDCI/simultaneous DL reception) to support for unified TCI state in mTRP operation in R18 MIMO evo at first.
Proposal 2: Support both sDCI and mDCI for extension of Rel-17 unified TCI framework in R18 MIMO evo.
Proposal 3: Support intra-cell mTRP as baseline for extension of Rel-17 unified TCI framework in R18 MIMO evo.
Proposal 4: Not consider simultaneous multi-panel reception/transmission for extension of Rel-17 unified TCI framework in R18 MIMO evo.
Proposal 5: Postpone these issues until possible scenarios (sDCI/mDCI/simultaneous DL reception) for extension of unified TCI framework is clear.

	R4-2305273
	Huawei, HiSilicon
	Proposal 1: RAN4 to consider both sDCI and mDCI based MTRP for extension of Rel-17 unified TCI framework for multi-TRP.
Proposal 2: RAN4 to consider both intra-cell and inter-shall for uTCI extension to mTRP.
Observation 1: The definition of simultaneous reception is not clear.
Observation 2: In Rel-18 Multi-Rx WI, simultaneous reception is targeting the case when the signals are time-domain overlapped and transmitted from different AoAs (with different QCL type-D) in FR2.
Proposal 3: The simultaneous reception can be considered in Rel-18 MIMO uTCI extension to mTRP, and the scenarios related to the simultaneous reception under discussion in Rel-18 Multi-Rx (different QCL type-D in FR2) can be postponed with more conclusions.
Observation 3: uTCI extension to mTRP in FR2 applies regardless of whether multi-Rx feature/requirements are supported or not.
Observation 4: The framework of uTCI extension to mTRP is different for sDCI and mDCI as discussed in RAN1.
Proposal 4: RAN4 to discuss the TCI switching requirements for uTCI in mTRP for different physical channel/transmission/reception for sDCI and mDCI in case by case manner.
Observation 5: Compared with PDCCH uTCI switching in sTRP, for uTCI extension in mTRP for sDCI, following TCI switching approach shall be considered:
· MAC CE triggered uTCI switching (only one TCI state activated by MAC CE) 
· DCI triggered uTCI switching (more than one TCI state activated by MAC CE)
· RRC configured application of first one, the second one, both, or none of indicated TCI
Observation 6: For mDCI PDCCH, UE determine joint/DL TCI associated with same coresetPoolIndex based on the same rules in Rel-17 uTCI. 
Observation 7: For sDCI PDSCH, compared with legacy uTCI framework, UE determines the TCI states by combing the two fields in the DCI.
Observation 8: For mDCI PDSCH, UE determine joint/DL TCI associated with same coresetPoolIndex based on the same rules in Rel-17 uTCI. 
Observation 9: Compared with legacy uTCI for PUCCH, RRC configuration on application of first one, the second one, or both of indicated joint/UL TCI states shall be considered for TCI state switching requirements.
Observation 10: RAN4 should wait for more progress on the conclusion on uTCI switching mechanism for mDCI PUCCH.
Observation 11: For sDCI PUSCH, UE determines the mapping of joint/UL TCI states by new DCI indicator.
Observation 12: For mDCI PUSCH, UE apply the joint/UL TCI associated with the same coresetPoolIndex as the CORSET scheduling the PUSCH.
Proposal 5: RAN4 to discuss the RRM impacts on uTCI extension to mTRP based on Table I.
Table I. Summary on uTCI extension to mTRP
	Physical Channel
	sDCI/mDCI
	Enhancement

	PDCCH
	sDCI
	RRC configured application of first one, the second one, both, or none of indicated TCI

	
	mDCI
	Determine joint/DL TCI associated with same coresetPoolIndex

	PDSCH
	sDCI
	New TCI selection field
FFS without TCI selection field.

	
	mDCI
	Determine joint/DL TCI associated with same coresetPoolIndex

	PUCCH
	sDCI
	RRC configured application of first one, the second one, both, or none of indicated TCI

	
	mDCI
	FFS on mapping between PUCCH and TCI states

	PUSCH
	sDCI
	Determines the mapping of joint/UL TCI states by new DCI indicator

	
	mDCI
	Apply the joint/UL TCI associated with the same coresetPoolIndex as the CORSET scheduling the PUSCH.



Proposal 6: RAN4 shall wait for more RAN1 conclusion to identify whether there is RRM impacts on TRP-specific BFR on unified TCI framework extension.

	R4-2305765
	Ericsson
	Proposal 1:  RAN4 to consider both intra-cell and inter-cell multi-TRP for defining the RRM requirements. 
Proposal 2:  RAN4 to define DCI and MAC CE based TCI state switch for both single and dual DCI schemes. 
Proposal 3:  RAN4 to define TCI state switching delay for known and unknown TCI states
Proposal 4:  RAN4 to reuse the legacy unified TCI state switching requirements when the single DCI or MAC CE indicates only switching of one of the TCI states from one TRP.
Proposal 5:  RAN4 to agree on considering simultaneous reception with different QCL type-D in this WI.
Proposal 6:  When a UE is capable of receiving from a single beam at a time, UE performs dual TCI state switch in sequential order for DCI based and MAC CE based TCI state switching.
Proposal 7:  For sDCI based mTRP, when only one single TCI state is switched, legacy TCI state switching requirements can be reused.
Proposal 8:  For sDCI based mTRP, when two TCI states are switched, legacy TCI state switching requirements can be reused.
Proposal 9:  MAC CE based known TCI state switch delay is MAC CE processing delay and fine timing acquisition delay.
Proposal 10:  For UE capable of simultaneous reception, UE need to acquire fine time tracking simultaneously for inter-cell mTRP
Proposal 11:  For UE capable of simultaneous reception, UE to acquire fine time tracking in sequential order for intra-cell mTRP
Proposal 12:  For UE not capable of simultaneous reception, UE to acquire fine time tracking in sequential order for intra-cell mTRP and inter-cell mTRP.
Proposal 13:  For UE capable of simultaneous reception, UE to measure L1-RSRP and acquire fine time tracking simultaneously for inter-cell mTRP.
Proposal 14:  For UE capable of simultaneous reception, UE to measure L1-RSRP and acquire fine time tracking in sequential order for intra-cell mTRP.
Proposal 15:  For UE not capable of simultaneous reception, UE to measure and acquire fine time tracking in sequential order for intra-cell mTRP and inter-cell mTRP.
Proposal 16:  For mDCI based mTRP, each TRP’s TCI state switching is independent.  The requirements for switching each TRP’s TCI state can reuse Rel-17 unified TCI state switching requirements as baseline.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1
Sub-topic description:
Open issues and candidate options before meeting:
Issue 3-1-1: In general, do you agree RRM requirements are impacted by extension of unified TCI framework to M-TRP?
· Proposals
· Proposal 1: Yes. (Nokia, Intel, Samsung, Ericsson, Huawei)
· Proposal 2: Not so clear, wait for more RAN1 progress. (Apple, vivo, MediaTek)
Moderator’s comments:
It can be observed that some companies support to define/update requirements in spec for the extension. How to define/whether can reuse R17 requirements in different scenarios, it can be discussed in details. Some companies think it is not clear with RAN1 latest agreements. 
	Company
	Comments

	XXXSamsung
	We support Proposal 1. We think spec needs to update to new two TRPs.

	Huawei
	From our understanding, what is mentioned in RAN1 LS is about whether there is RAN4 impacts to support the feature functionally. Regarding whether to have RAN4 RRM requirements, it shall be evaluated in RAN4 as usual. 

	Apple
	We still support proposal 2.

	vivo
	We support proposal 2. 
For TCI state activation, we do not see the significant different to M-TRP case. Note that 2-UE-panels based transmission would be a separate issue, and will be discussed in another WI.
For DCI based TCI indication, RAN1 is still working on it.

	Nokia
	We support proposal 1: It is already clear that extension of unified TCI framework to mTRP will impact RAN4 RRM requirements. No need to further wait. 

	MTK
	In general, we are open to discuss whether any RRM requirement for the extension of unified TCI framework. But RAN4 should discuss firstly what scenarios (e.g., sDCI/mDCI/simultaneous DL reception) should support in this WI. The target scenarios such as whether UE support simultaneous DL will impact the unified TCI state switch requirement in our understanding.

	Intel
	Support Option 1. From our understanding, the Rel-17 requirement only apply for inter-cell mTRP case where non simultaneous reception is assumed. Some clarification for intra-cell mTRP is needed.
Besides, RAN4 need to identify whether any extra update is needed. For example, the timing offset is assumed to be within CP and how to perform UL timing tracking is still FFS in Rel-17. When considering two TAs, it seems that it’s possible that UE need to track two DL timings. Whether to consider extra time tracking for mTRP with two TAs is FFS. 

	Ericsson
	Yes.

	Xiaomi
	Support proposal 1.



Issue 3-1-2: For extension of Rel-17 unified TCI framework, whether to support sDCI and mDCI?
· Proposals
· Proposal 1: Both sDCI and mDCI based MTRP are considered for extension of Rel-17 unified TCI framework for multi-TRP (Nokia, Intel, Samsung, MediaTek, Huawei, Ericsson)
· Proposal 2: RRM requirements should be defined for both sDCI and mDCI schemes and be agnostic to transmission scheme unless a feature is specific to one of the transmission schemes. (Apple)
· Recommended WF
· TBA
Moderator’s comments:
It can be observed that most companies support to include both sDCI and mDCI for the scope. For how to define the detailed requirement, it can be discussed separately. 
Is it agreeable for the scope in general: Both sDCI and mDCI based MTRP are considered for extension of Rel-17 unified TCI framework for multi-TRP
	Company
	Comments

	XXXSamsung
	We support to consider both sDCI and mDCI. 

	Huawei
	Fine with moderator’s suggestion

	Apple
	Fine with moderator’s suggestion. If RAN4 defines requirements, both sDCI and mDCI should be covered, and requirements should be agnostic to transmission scheme, unless the requirement is for a feature for a specific transmission scheme. 

	vivo
	We agree to the moderator’s suggestion.

	Nokia
	We support proposal 1 as in the proposed WF: both sDCI and mDCI should be supported. Each scheme should be discussed separately to optimize performance of each scheme. 
Additionally, about proposal 2, it is not always that one requirement for sDCI wil apply for mDCI, because the signaling framework is different. For example, DCI indication of multiple TCIs can only be used with sDCI, and such requirements will not be applicable to mDCI. 

	MTK
	OK with moderator’s comments.

	Intel
	OK with moderator’s suggestion.	

	Ericsson
	We support proposal 1

	Xiaomi
	Support proposal 1.



[bookmark: OLE_LINK5]Issue 3-1-3: For extension of Rel-17 unified TCI framework, whether to support intra-cell mTRP and inter-cell mTRP scenarios?
· Proposals
· Proposal 1: Support intra-cell mTRP as baseline for extension of Rel-17 unified TCI framework in R18 MIMO evo. (MediaTek)
· Proposal 2: both intra-cell and inter-cell (Nokia, Apple, Samsung, Xiaomi, Huawei, Ericsson)
· Proposal 3: For single panel reception based mTRP scheme, unified TCI framework will work for both intra-cell and inter-cell mTRP. For simultaneous reception based mTRP scheme, unified TCI framework will work only for intra-cell mTRP. (Intel)
· Recommended WF
· TBA
	Company
	Comments

	XXXSamsung
	We support Proposal 2. For simultaneous reception in Proposal 3, we prefer to postpone the discussion when the simultaneous reception with more clear conclusions in other WI. 
So we prefer to discuss the extension for both intra-cell and inter-cell for UE does not support simultaneous reception firstly. 

	Huawei
	Support proposal 2. 

	Apple
	Support proposal 2. If requirements are defined in RAN4, we should include both intra-cell and inter-cell, and discuss further if there are any differences to cover both intra-cell and inter-cell mTRP. 

	Nokia
	We support proposal 2: both intra-cell and inter-cell were addressed in RAN1 so RAN4 needs to define requirements for all cases. 
Proposal 3 needs further claridication. 

	MTK
	Proposal 1/3 is OK to us. In our understanding, multi-RX WI has agreed to support intra-cell only in R18. So we also consider intra-cell mTRP as baseline in R18 MIMO evo. In addition, whether consider simultaneous DL reception should be discussed at first.

	Intel
	If the scope of the issue is for non-simultaneous reception scheme in mTRP, we are fine with proposal 2.

	Ericsson
	We understand that inter-cell mTRP do not have core requirements for L1-RSRP as only intra-cell scenario is prioritized. Having said that core part of unified TCI state switch requirements may not have much impact on inter-cell scenario (may be only impact is timing part). 
However, since L1-RSRP do not have core requirements for inter-cell scenario, we may not be able to verify the core requirements using test cases. 
We were proposing intra-cell alone in multi-RX WI because RTD more than CP is not supported at UE in Rel-17. Since this WI supports RTD >CP, RAN4 can consider defining inter-cell L1 enhancements as part of this WI.

	Xiaomi
	We support both.



Issue 3-1-4: For extension of Rel-17 unified TCI framework, whether to support simultaneous reception in mTRP?
· Proposals
· [bookmark: OLE_LINK3]Proposal 1: not consider simultaneous reception in mTRP in Rel-18 (Intel, MediaTek)
· Proposal 2: Consider simultaneous reception in mTRP in Rel-18, FFS on how to do the extension (Nokia, Xiaomi, Ericsson)
· Option 2a (Xiaomi): For simultaneous reception, consider the similar limitation of multi-RX chain WID with the groupbasedbeamreporting-r17 as pre-requisite.
· Proposal 3: RAN4 further discuss if any aspects of unified TCI extension to mTRP impacts RRM requirements with multi-RX reception in FR2. (Apple)
· Proposal 4: Deprioritize the discussion on whether can support DL simultaneous reception and related RRM core requirements. (Samsung)
· Proposal 5: Consider simultaneous reception in mTRP in Rel-18, but wait for further conclusion from multiRX WI. (Huawei)
	Company
	Comments

	XXXSamsung
	We support proposal 4 to postpone the discussion when UE supports simultaneous reception. As there is overlapped discussion in multiRx WI. To avoid overlap and confusion, it’s better to discuss when further conclusion are achieved later. 

	Huawei
	First, we want to align the understanding about simultaneous reception here. I assume it means simultaneous reception with different QCL-typeD in FR2. Otherwise, it seems sDCI is precluded.

	Apple
	It is still not clear to us what simultaneous reception is to be considered for RRM requirements for unified TCI extension to mTRP. If it is PDSCH reception simultaneously in different mTRP schemes, then this not usually discussed in RRM requirements. Even if such scenarios are identified, we propose to postpone any requirements related to simultaneous DL reception with multi-RX to future release. In R18 in parallel WI RAN4 is discussing requirements with multi-RX for the first time. A future release would be more suitable to unified TCI with mTRP if any impact is identified. 

	vivo
	Proposal 1,3, 4 are fine for us. 

	Nokia
	We support proposal 2 and proposal 3. Regarding Option 2a, it seems reasonable to start with the groupbasedbeamreporting-r17 as pre-requisite as decided in multi Rx. 
Additionally, if we postpone the simultaneous DL that would mean that the UE can only be scheduled with eighter 2 Rx or 2 Tx, and the usability of 2 Tx will be very limited. The reason is that 2 Tx is only supported in Rel18 unified framework, whereas the requirements for 2 Rx are being defined in multi Rx WID considering the Rel 16 TCI framework. 

	MTK
	Support Proposal 1.
In our understanding, the WI between R18 Multi-RX and MIMO evo is quite different.
In R18 Multi-Rx, it is focus on 4 layer MIMO DL and reuse R15/16 dual TCI state framework for simultaneous DL reception.
In R18 MIMO evo, RAN1 extended the R17 unified TCI state framework for mTRP.
The topic of “simultaneous DL reception” has already captured in R18 multi-RX WI. To avoid the duplicated discussion, we suggest not considering simultaneous multi-panel reception/transmission for extension of Rel-17 unified TCI framework in R18 MIMO evo.

	Intel 
	Fine with proposal 1 and proposal 4. The related RRM aspect is dual TCI state activation which is in parallel discussion in Multi-RX chain WI. We suggest to avoid duplicated work.

	Ericsson
	We support proposal 2 as multi-RX WI is not discussing unified TCI state switching requirements. 

	Xiaomi
	Support proposal 2.



Issue 3-1-5: How to separate the TCI state switching requirements?
· Proposals
· Proposal 1: (Nokia)
· RAN4 to define different requirements for sDCI/mDCI and joint/separate configuration. 
· sDCI + joint TCI
· sDCI + separate TCI
· mDCI + joint TCI
· mDCI + separate TCI
· Proposal 2: Wait for further RAN1 progress (Apple, Samsung, Xiaomi, MediaTek)
· Proposal 3: (Intel)
· Rel-17 Unified TCI state list update delay can apply for MAC CE based TCI states activation for PDSCH in both sDCI and mDCI scenario if single panel scheme is used.
· If simultaneous reception is supported, whether to use common requirements or separate requirements to support sDCI or mDCI needs to be aligned with conclusion in TCI activation in Rel-18 Multi-RX chain WI
· Proposal 4: (Huawei)
· RAN4 to discuss the TCI switching requirements for uTCI in mTRP for different physical channel/transmission/reception for sDCI and mDCI in case by case manner.
· RAN4 to discuss the RRM impacts on uTCI extension to mTRP based on Table I.
	Physical Channel
	sDCI/mDCI
	Enhancement

	PDCCH
	sDCI
	RRC configured application of first one, the second one, both, or none of indicated TCI

	
	mDCI
	Determine joint/DL TCI associated with same coresetPoolIndex

	PDSCH
	sDCI
	New TCI selection field
FFS without TCI selection field.

	
	mDCI
	Determine joint/DL TCI associated with same coresetPoolIndex

	PUCCH
	sDCI
	RRC configured application of first one, the second one, both, or none of indicated TCI

	
	mDCI
	FFS on mapping between PUCCH and TCI states

	PUSCH
	sDCI
	Determines the mapping of joint/UL TCI states by new DCI indicator

	
	mDCI
	Apply the joint/UL TCI associated with the same coresetPoolIndex as the CORSET scheduling the PUSCH.



· Proposal 5: (Ericsson)
· Separate to sDCI based TCI state switching and mDCI based TCI state switching. 
· For sDCI based mTRP
· Specify DCI based TCI state switching requirements
· For sDCI based mTRP, when only one single TCI state is switched, legacy TCI state switching requirements can be reused.
· For sDCI based mTRP, when two TCI states are switched, legacy TCI state switching requirements can be reused.
· Specify MAC CE based TCI state switching requirements
· Known TCI state
· MAC CE based known TCI state switch delay is MAC CE processing delay and fine timing acquisition delay.
· For UE capable of simultaneous reception, UE need to acquire fine time tracking simultaneously for inter-cell mTRP
· For UE capable of simultaneous reception, UE to acquire fine time tracking in sequential order for intra-cell mTRP
· For UE not capable of simultaneous reception, UE to acquire fine time tracking in sequential order for intra-cell mTRP and inter-cell mTRP.
· Unknown TCI state
· For UE capable of simultaneous reception, UE to measure L1-RSRP and acquire fine time tracking simultaneously for inter-cell mTRP.
· For UE capable of simultaneous reception, UE to measure L1-RSRP and acquire fine time tracking in sequential order for intra-cell mTRP.
· For UE not capable of simultaneous reception, UE to measure and acquire fine time tracking in sequential order for intra-cell mTRP and inter-cell mTRP.
· For mDCI based mTRP, each TRP’s TCI state switching is independent.  The requirements for switching each TRP’s TCI state can reuse Rel-17 unified TCI state switching requirements as baseline.
Moderator’s comments:
From the contributions, it can be observed that companies have their own understandings from RAN1 latest agreements. 
But in general, in Rel-17, the requirements are specified in 
8.15 “Active downlink TCI state switching delay for unified TCI”
8.16 “Active uplink TCI state switching delay for unified TCI”
It is for the single TRP scenario.
When it is extended to mTRP in Rel-18, is it agreeable that those two sections cannot be used if no any wording update in the spec which means spec impacts are needed?
For each case, whether the legacy requirements can be reused or specify/update for new requirements, it depends on the RAN1 mechanism of TCI state switching. Because RAN1 still have FFS on many open issues, companies are suggested to comment:
1. Can the requirements be separated to sDCI and mDCI series?
2. For each of sDCI and mDCI, 
a) Physical channels?
b) Joint/separate TCI?
c) MAC CE based TCI state switching; DCI based TCI state switching (RRC based TCI state switch delay?)
3. Which cases can be discussed firstly for the TCI state switching delay with clear RAN1 conclusion? 
	[bookmark: OLE_LINK2]Company
	Comments

	Samsung
	From our side, we think further RAN1 progress is needed for whole picture. 
But at least, RAN1 separate them in sDCI and mDCI. 
In addition, for mDCI, two TAs can be applied. It needs further discussion for delay requirements for the downlink RS. It is different from legacy. That is why we support to discuss the requirements separated to sDCI and mDCI. 
For sDCI, in Rel-17, if MAC CE activates more than one target separate TCIs, the Active Downlink/uplink TCI state list update delay is applied to choose the longest time. For rel-18, the MAC CE activates more than one, we think for PDSCH, it might use the similar approach. For PDCCH, needs FFS. 
So for each of sDCI and mDCI, whether the requirements are for common or separate of each physical channels, we think more RAN1 conclusions are needed. 

	Huawei
	1 We support to differentiate sDCI and mDCI at least for discussion. Based on RAN1 conclusion, mDCI is more similar as sTRP requirements.
2 Under sDCI and mDCI, we can further divide the case in to MAC CE/DCI/RRC triggered TCI state switching.

	Apple
	We don’t agree with moderator’s view that Unified TCI state switching requirements from Rel-17 are only for single TRP and not applicable to mTRP. With the enhancement to use TCI codepoint with 2 TCI states and RRC or DCI based indication to indicate if one or both of the TCI states are applicable for the physical channels, we don’t yet see any RAN4 RRM impact.
In Rel-16 mTRP transmission was introduced and there was an enhancement to TCI to support single TCI codepoint with 2 TCI states. In Rel-16 eMIMO discussion there was no need identified to enhance the TCI state switching requirements to support mTRP. 
Even LS from RAN1 says that no RAN4 impact with unified TCI extension to mTRP. 

	vivo 
	For the case of simultaneous reception to more than one CORESET, we agree that there could be RRM requirements impact if QCL-D of these two CORESET is different. However, we think the discussion can hold after multi-Rx WI achieve conclusions. We prefer to have the corresponding discussion in later release.  We share similar view with Apple that similar issue can be found for R16, and that is why we have multi-Rx WI in R18.
If TDM based s-DCI or m-DCI is considered in this release, we do not see big spec impact for the activation procedure. For the activation procedure we think UE behavior will not be changed for either s-DCI or m-DCI. The main difference from previous release is the mapping between activated TCI list and the codepoint. That is why we agree that there could be impacts to DCI based TCI state switching requirements. But the detailed requirements need more input from RAN1.

	Nokia
	We should start by considering separately the requirements for sDCI and mDCI operation where both joint and separate configurations must be addressed. Question 1: yes. Question 2: a) it may be further studied whether there is an impact of PDCCH having MAC indication latency different than MAC activation latency. b) both joint and separate shall be defined in RRM requirements. c) Beam Application time with DCI is only relevant if more than 1 activated TCI state and latency for MAC and DCI is shown below:
[image: ]

	MTK
	We share similar view with Huawei to differentiate sDCI and mDCI at least for discussion. We support to discuss MAC CE/DCI based TCI state switch, not for RRC based TCI state switch because it’s used to update only one TCI state.

	Intel
	1/2:We are fine to discuss for sDCI and mDCI respectively first. Then further discuss for each mode:
· MAC CE based TCI state activation
· MAC CE based TCI state list activation
· DCI based TCI state activation
For each requirement, RAN4 to discuss whether legacy requirement can be re-used or any update is needed. Then, comparing the requirement in sDCI and mDCI mode, if the requirement for sDCI and mDCI are different, separate requirement will be defined. 
Our understanding regarding to legacy unified TCI state switch delay requirement apply for the scenario that one TCI state will be used at one time for single TRP or TDM based inter-cell mTRP. It didn’t support dual TCI activation for simultaneous reception by multi-panel. 
For dual TCI activation for simultaneous reception, there are many open issues in Multi-RX chain dual TCI activation. For example, the relation between the two TCI states needs to be considered, i.e. in group based reporting. Besides, whether extra delay is considered based on panel status is FFS.  Whether the delay is defined based on single MAC CE or two MAC CEs in mDCI case is still FFS. 
3.We suggest to start with TCI state activation for non-simultaneous reception purpose in sDCI and mDCI.

	Ericsson
	We support proposal 5.  

	Moderator
	To Apple. The misleading word for single TRP is removed. 

	Xiaomi
	We suggest to discuss all the supported cases one by one and finalize the requirement in the end.



Issue 3-1-6: TCI state switch/activation
· Proposals
· Proposal 1: (Nokia)
· [bookmark: _Toc131949527]Define DCI-based TCI switching requirements for the extension of mTRP in Rel-18.
· Proposal 2: (vivo)
· No RRM impacts on the TCI state list updating requirements from R18 unified TCI enhancement
· Proposal 3: (Huawei)
· RAN4 to discuss the TCI switching requirements for uTCI in mTRP for different physical channel/transmission/reception for sDCI and mDCI in case by case manner.
Moderator’s comments:
From RAN1 LS, it can be observed that different activations are for different cases. It is suggested to discuss each TCI switching delay requirements case by case in Issue 3-1-5 to include the discussion of TCI state activation. Please highlight if you have strong concern here. 
	Company
	Comments

	Samsung
	In release 17, if a MAC CE activates more than one target joint TCI, the Active Downlink/Uplink TCI state list update delay is applied. 
In Rel-18, at least there will be two TCI states for mTRP. For P1 and P3, similar as the comments in Issue 3-1-5. For P2, we don’t agree that no RRM impacts. 
RAN1 discussed about the two TCI states can be mapped to a TCI codepoint of the existing TCI field. But we think more RAN1 conclusions are needed. 

	Huawei
	Fine with moderator’s suggestion.

	Apple
	We don’t see any clear need for RAN4 requirements with TCI state switch or activation requirements. 
@Samsung, in Rel-16 TCI enhancement to support single TCI codepoint with 2 TCI states is introduced for legacy TCI state. We don’t have any special requirements for TCI state switching for that case. In Rel-18 uTCI is extended to mTRP,its really not clear what switching requirements need to be enhanced. 

	vivo
	We are open to discuss any DCI based switching requirement based on further RAN1 conclusion. 
However, we still think for the TCI state list update requirements will not be impacted by the 2-TCI states.


	Nokia
	The suggestion from moderator’s comment is agreeable. 

	MTK
	Same view as commented in issue 3-1-5.

	Intel
	OK with moderator’s suggestion.

	Ericsson
	Not sure how it is different from issue 3-1-5.



Issue 3-1-7: How to consider in mTRP scenario?
· Proposals
· Proposal 1: (Nokia)
· Regarding how to do the extension of unified TCI framework to mTRP, RAN4 could consider that IBM framework should be the baseline.
· Proposal 2: (Apple)
· IBM is for inter-band CA, where as mTRP is intra-frequency operation. 
Do not support using IBM framework for mTRP operation.
Moderator’s comments:
Could proponents explain how to reflect to RRM requirements if consider IBM or not IBM in details?
In Rel-17, ICBM is added by TRP specific BFR requirements. At that time, both intra-band CA and inter-band CA are considered. The scheduling availability requirements were specified for those cases. 
	Company
	Comments

	Samsung
	We support Proposal 2. Not clear for Proposal 1. How IBM will be used as the baseline?

	Huawei
	Clarification is needed. IBM/CBM is used for inter-band CA. The term is also mentioned by companies in Multi-Rx WI but without clear clarification on IBM for single Cell.

	Apple
	Support proposal 2.

	vivo
	Not clear for proposal 1. Clarification is needed.

	Nokia
	Support proposal 1
We understand that the term IBM causes confusion because it is related to CA and DC up to now. But the same principles can be applied for the same CC. 
With GBBR, the UE reports N groups/pairs (i.e. beams that can be simultaneously received) of M beams (i.e. at least 2 beams in one group). The pairing is done by the UE according to its capabilities. The number of groups N is reported to TRP and max(N) per CSI report is a UE capability where the UE chooses among {1,2,3,4}. GBBR is defined for MIMO only (same CC). Although IBM and CBM were discussed under the context of FR2 inter-band carrier aggregation, similar discussion can be relevant in the case of MIMO with multiple TRPs.  
Indeed, for the case of MIMO evolution, a similar scenario as the one supported by IBM is introduced. One of the objectives to support non-collocated TRPs for MIMO. For that reason, it is assumed that the UE is adjusting its spatial settings independently for each TRP to which it is receiving and transmitting. Beam Management Reference Signals (BMRS) may be SSB, CSI-RS, CSI-RS with repetition ‘on’, TRS, others.  
If we apply the IBM concept from inter-band CA to MIMO, there will be 1 RS to track per TCI state for UE beam refinement, such that for each beam of the pair, gNB schedules RS on each TCI for UE panel management/beam refinement, etc.
IBM operation may be necessary when the TRP are non-collocated and received on different UE panels but it could be discussed whether it is also applicable if the TRP are collocated and/or received on same UE panel. 

	MTK
	Same view as Huawei.

	Intel
	From our understanding, IBM/CBM is related to CA. from the explanation from Nokia, it seems that IBM means that UE will perform the beam management for each beam respectively. For TCI activation, the related issue may be T/F tracking, pathloss calculation based on source RS of each TCI states. 
In legacy DL TCI state list activation delay, the separate time tracking for each RS has already been considered. For UL TCI state list activation delay, it’s still FFS whether separate DL reference time tracking for two TRPs should be performed for uplink timing.

	Ericsson
	Not sure if IBM/CBM have impact on mTRP. If UE is capable of receiving two beams simultaneously the requirements assume independent beams. Not sure what is the relation of IBM/CBM to the mTRP. May be more clarification needed. 



Issue 3-1-8: Whether to enhance TRP-specific BFR requirements?
· Proposals
· Proposal 1: (Apple, Huawei, Nokia)
· Wait for RAN1 progress and further discuss in RAN4 if any impact to TRP specific BFR requirements in R18.
· Proposal 2: (Samsung)
· RAN4 can use section 8.18 of TRP specific link recovery procedure as start point to specify the MTRP TRP specific BFR requirements. There might be differences for S-DCI based MTRP and M-DCI based MTRP. To specify detailed MTRP TRP specific BFR requirements, further RAN1 progress is needed.
Moderator’s comments:
It can be observed RAN1 further progress is needed. It is suggested to postpone the discuss until there is more RAN1 conclusion. 
· Recommended WF
· Postpone the discuss until there is more RAN1 conclusion. 
	Company
	Comments

	Samsung
	Support recommended WF.

	Huawei
	Fine with recommended WF.

	Apple
	Support the recommended WF. 

	vivo
	Support the recommended WF.

	Nokia
	Fine with the WF.

	MTK
	Support recommended WF.

	Intel
	OK with recommended WF.

	Ericsson 
	Agree with recommended WF

	Xiaomi
	Agree with the WF.



Issue 3-1-9: Unified TCI extension if UE can support sTxMP?
· Proposals
· Proposal 1: (Apple)
· R17 MAC CE TCI switch requirements for UL TCI can be applicable to R18 extension for mTRP and STxMP.
· Proposal 2: (Intel)
· For single-panel based scheme, Rel-17 UL TCI state list update delay can apply for MAC CE based TCI states activation in both sDCI and mDCI scenario.
· Suggest to discuss multi-TX panel related requirement in future release.
	Company
	Comments

	Samsung
	It is not clear how STxMP affects unified TCI state switching delay right now. 

	Huawei
	The scope and framework of sTxMP is not clear at current stage. Some basic issues and conditions shall be clarified first as what has been discussed in Mulit-Rx for simultaneous DL, e.g GBBR. We suggest to postpone the discussion for uTCI extension.

	Apple
	We don’t see an impact to switching delay requirements with STxMP. Hence we support proposal 1. 

	vivo
	Prefer proposal 2.
Technically we do not disagree with proposal 1, but we prefer to further discuss this in future release. With only MAC CE based TCI activation requirement the feature still seems not workable.

	Nokia
	This should be FFS. 

	MTK
	Support proposal 2.

	Intel
	Suggest to discuss sTxMP related requirement in future release.

	Ericsson
	Do not fully understand the impact on requirements yet. May be more clarification is needed.

	Xiaomi
	This should be understood in RAN1 first.



Issue 3-1-10: For extension of Rel-17 unified TCI framework, whether to consider repetition and SFN for RRM impacts?
· Proposals
· Proposal 1: (Intel)
· suggest not to consider PDCCH repetition and SFN. 
· Recommended WF
· TBA
	Company
	Comments

	Huawei
	We are open to discuss. 

	Apple
	We are not sure if this has impact on TCI state switching requirements. 

	MTK
	Support proposal 1. We suggest not to consider simultaneous DL/UL in this WI.

	Intel
	Support Proposal 1. Prefer not to discuss simultaneous DL/UL in Rel-18 FeMIMO.

	Ericsson
	Can be FFS 



Companies views’ collection for 1st round 
Open issues 
Please add comments in the tables in 3.2 directly.
CRs/TPs comments collection
No CRs in this meeting. 
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Issue 3-1-1
	Tentative agreements: No
Candidate options:
Option 1: Yes (Nokia, Intel, Samsung, Ericsson, Huawei, Xiaomi)
Option 2: Not so clear, wait for more RAN1 progress. (Apple, vivo, MediaTek)
Recommendation for 2nd round:
No further discussion. Let’s focus on other issues firstly. When the whole picture comes clearer for other issues. This issue can be concluded then. 

	Issue 3-1-2
	Tentative agreements:
Both sDCI and mDCI based MTRP are considered for extension of Rel-17 unified TCI framework for multi-TRP.
Recommendation for 2nd round:
No further discussion.

	Issue 3-1-3
	GTW agreements:
· Agreements
· Consider both intra-cell and inter-cell mTRP scenarios
· FFS if inter-cell mTRP scenario would apply for simultaneous reception based mTRP scheme
Recommendation for 2nd round:
Continue the discuss of FFS bullet if companies want to clarify further.

	Issue 3-1-4
	Tentative agreements: No
Candidate options:
Option 1: Not consider simultaneous reception in mTRP in Rel-18 (Intel, MediaTek, Apple, vivo)
Option 2: Consider simultaneous reception in mTRP in Rel-18. FFS on how to do the extension (Nokia, Xiaomi, Ericsson)
Option 3: FFS if any aspects of unified TCI extension to mTRP impacts RRM requirements with multi-RX reception in FR2. (Apple, vivo, Nokia)
Recommendation for 2nd round:
Continue further discussion.

	Issue 3-1-5
	Tentative agreements: No
Candidate options:
Option 1: no RRM impacts
Option 2: wait for further RAN1 progress
Option 3: 
· Separate for sDCI and mDCI.
· For sDCI based mTRP: 
· FFS on whether/how to impact TCI state switching requirements.
· 	For mDCI based mTRP:
· FFS on whether/how to impact TCI state switching requirements.
Recommendation for 2nd round:
Continue further discussion.

	Issue 3-1-6
	Tentative agreements: No
Merge the discuss in Issue 3-1-5
Recommendation for 2nd round:
No further discussion.

	Issue 3-1-7
	Tentative agreements: No
Candidate options:
Option 1: (Nokia)
· Regarding how to do the extension of unified TCI framework to mTRP, RAN4 could consider that IBM framework should be the baseline.
Option 2: (Apple, Samsung)
· IBM is for inter-band CA, where as mTRP is intra-frequency operation. 
· Do not support using IBM framework for mTRP operation.
Option 3: (Huawei, vivo, MTK, Intel, Ericsson)
· FFS, need clarification
Recommendation for 2nd round:
· Continue further discussion.

	Issue 3-1-8
	Tentative agreements:
Postpone the discuss until there is more RAN1 conclusion.
Recommendation for 2nd round:
No further discussion.

	Issue 3-1-9
	Tentative agreements: No
Candidate options:
Option 1: (Apple)
· R17 MAC CE TCI switch requirements for UL TCI can be applicable to R18 extension for mTRP and STxMP.
Option 2: (Intel, vivo, MTK)
· For single-panel based scheme, Rel-17 UL TCI state list update delay can apply for MAC CE based TCI states activation in both sDCI and mDCI scenario.
· Suggest to discuss multi-TX panel related requirement in future release.
Option 3: (Samsung, Huawei, Nokia, Ericsson)
· FFS
Recommendation for 2nd round:
· Continue further discussion.

	Issue 3-1-10
	Tentative agreements: No
Candidate options:
Option 1: (Intel, MTK)
· suggest not to consider PDCCH repetition and SFN.
Option 2: (Huawei, Apple, Ericsson)
· FFS
Recommendation for 2nd round:
Continue further discussion.



CRs/TPs
No CRs in this meeting. 

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”.

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

	
	WF on R18 NR MIMO RRM requirementsWF on …
	YYYSamsung
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2305528
	
	Reply LS on RAN4 RRM agreements for Rel-18 MIMO
	Samsung
	Noted
	

	R4-2304302
	
	LS on MTTD for multi-DCI multi-TRP with two TAs
	Apple
	Revised
	To: RAN1
Capture the agreements of Issue 2-1-1 if further consensus can be achieved in 2nd round 
Capture any other questions agreed to send to RAN1 if any 

	Other discussion papers
	
	
	
	Noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
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