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Introduction
This contribution will be used to guide and summarize the email discussion for the topic of Rel-17 NR HST FR2 enhancements RRM core requirements (AI 6.9.4.4) in RAN4 #101bis, with the email thread identifier “[101-bis-e][205] NR_HST_FR2_RRM_2”.
This e-mail thread will capture the e-mail discussions for the following sub-agenda items for FR2 HST RRM
· AI 6.9.4.4	Timing requirements 
In previous RAN4 meeting, WF on one shot large uplink timing adjustment has been approved 
	For one shot large uplink timing adjustment 
Moderator note: Highlight part is agreed during RAN4 GTW session 
· It is up to network configuration to enable one shot large uplink timing adjustment mechanism
· RAN4 will further study if additional flag, e.g., unidirectional flag on top of general FR2 HST scenario flag is needed to enable one shot large uplink timing adjustment 
· RAN4 will further study the network configuration means to disable one shot large uplink timing adjustment. 
· If one shot large uplink timing adjustment is disabled, existing uplink timing adjustment, i.e., RA based mechanism, and related existing RAN4 requirements will be applied when needed 
· Introduce a mechanism for one shot large uplink timing adjustment for FR2 HST scenarios with UE allowed to adjust uplink timing beyond Tq
· FFS for conditions and additional network assistance for UE to apply one shot large uplink timing adjustment. 
· The following options can be considered for triggering condition and network assistance 
· Option 1: No condition except DL timing difference: 
· UE will apply one shot large timing adjustment if UE measurement on DL timing difference is larger than certain threshold. 
· FFS for how to define the threshold 
· Option 2: TCI switching without network assistance: 
· UE will apply one shot large timing adjustment on TCI switching occasion if UE measurement on DL timing difference is larger than certain threshold. 
· FFS for how to define the threshold 
· Option 3: TCI switching with network assistance of indication of inter-RRH and UE large DL timing change detection
· UE will apply one shot large timing adjustment on TCI switching between RRH occasion if UE measurement on DL timing difference is larger than certain threshold. 
· FFS for how to define the threshold 
· FFS for detailed network indication of inter-RRH. One example could be a flag in MAC-CE command came with TCI state switch command, or could be SSB index and order per RRH.
· Option 4: TCI switching with network assistance of indication of inter-RRH but without UE large DL timing change detection
· UE will apply one shot large timing adjustment on TCI switching between RRH occasions 
· FFS for detailed network indication of inter-RRH. One example could be a flag in MAC-CE command came with TCI state switch command, or could be SSB index and order per RRH.

· Performance degradation and impact to signalling design shall be discussed for above procedures
· RAN4 will further discuss the accuracy performance and testing issues based on conclusion of above procedures   



Topic #1: Timing requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200101
	CATT
	Proposal 1: NW indication for enable one shot large uplink timing adjustment is necessary. It means that UE is allowed to do the one shot large uplink timing adjustment. If it is disabled, existing uplink timing adjustment will be used. 
Proposal 2: For triggering condition for UE to apply one shot large uplink timing adjustment, we support option 3. 

	R4-2200262
	Apple
	Proposal 1: Use unidirectional flag on top of general FR2 HST scenario flag to enable/dis-able the one-time large timing adjustment.  
Proposal 2: On one-time large TA adjustment and triggering condition, support option 4: TCI switching with network assistance of indication of inter-RRH but without UE large DL timing change detection. UE will apply one shot large timing adjustment on TCI switching between RRH occasions 

	R4-2200584
	ZTE
	[bookmark: OLE_LINK1]Proposal 1: Applying scheduling restrictions for the symbols before and after SSB used for L1-RSRP measurements is an effective method to overcome the ISI between one RRH’s SSB and adjacent RRH’s PDSCH/PDCCH.
Proposal 2: UE can trigger the one-shot TA adjustment based on NW assistance and some trigger mechanism.
Proposal 3: We prefer Option 2 and Option 3 as the trigger mechanism.
Proposal 4: DL timing difference threshold can be configured by NW to the UE, and the exact threshold can be calculated with the steps as TAC of 120kHz SCS.
Proposal 5: NW can configured thresholds respectively for Scenario A and Scenario B, e.g. 36 steps for Scenario A, 29 steps for Scenario B.


· For Scenario A:
[bookmark: OLE_LINK31]P1 = sqrt(710^2+10^2+10^2) = 710.14 m
P2 = sqrt(10^2+10^2+10^2) = 17.32 m
=(P1-P2)/Light_celerity = 2.31µs
· For Scenario B:
P1 = sqrt(710^2+150^2+10^2) = 725.74 m
P2 = sqrt(150^2+10^2+10^2) = 150.67 m
=(P1-P2)/Light_celerity = 1.91µs

	R4-2200882
	Ericsson
	Proposal 1: If no dedicated signalling for one-shot large uplink timing adjustment, unidirectional flag could be the flag to remove Bi-directional deployment from application scope of one-shot large uplink timing adjustment. 
Proposal 2: Regarding the dedicated flag relevant to ‘fall-back solution’, we shall investigate how to use it in practise, e.g., when to trigger and when to fall back firstly before pushing agreement.  
Proposal 3: Network configuration disables one shot large uplink timing adjustment if needed.
Proposal 4: Regarding UE autonomous one-shot timing, Support option 1: No condition except DL timing difference. We assume DL timing difference which needs adjustment always happen when TCI switching inter-RRH occasion.  In other words, ‘TCI switching inter-RRH’ in Option3 isn’t an independent condition other than ‘DL timing difference is larger than certain threshold’
Proposal 5: It is impossible to select an option for the network control-based method until the detailed scheme is agreed upon.
Proposal 6: Focusing on UE autonomous one-shot timing here, others are not precluded, we suppose performance degradation could be caused by two issues:
· Detection accuracy on timing difference by UE.
· Residual error of TA may be accumulated if NW always use present TA without TA update.
According to our understanding, the answers to above two questions are:
· In response to question 1, the accuracy of one-shot timing adjustment can be relaxed, as long as the NW can receive the UL signal in the receiving windows.
· In response to question 2, the TA command by NW after the UE autonomous one-shot timing can clear the accumulated TA error. The TA command can be triggered by UE's SSB measurement report, for example.


	R4-2201768
	Samsung
	Observation-1: One shot large UL timing adjustment is only needed when TCI state switching is performed. 
Observation-2: Even with the network assistance of indication of inter-RRH, a complicated applicability rule on allowing the one shot large UL timing adjustment for bi-directional RRH deployment is still needed. 
Observation-3: The network assistance of indication of inter-RRH (e.g., a flag in MAC-CE command came with TCI state switch command, or RRC signaling for SSB index and order per RRH) involves non-trivial works to be completed in Rel-17. 
Proposal 1: RAN4 adopt the following option-2, which allows one shot large UL timing adjustment on TCI switching occasion, and also avoids the complexity of introducing the network assistance of indication of inter-RRH: 
	· Option 2: TCI switching without network assistance: 
· UE will apply one shot large timing adjustment on TCI switching occasion if UE measurement on DL timing difference is larger than certain threshold. 
· FFS for how to define the threshold 



Proposal 2: A new NW signaling is introduced for NW to enable the one shot large UL timing adjustment. 
Proposal 3: FR2 HST UE is allowed to perform one shot large UL timing adjustment only if UE identified the DL timing is changed with the magnitude larger than one fourth of OFDM symbol CP length, i.e., 4.5*64*Tc. 
Proposal 4: Support the proposal that the accuracy of one-shot timing adjustment is 4 times of DL timing estimation error. 
Proposal 5: The text proposal is provided to introduce the requirement for one shot large UL timing adjustment. 
Observation-4: The detailed procedure of the existing uplink timing adjustment, i.e., RA-based mechanism, can be broken down into the sequential steps as above. 
Observation-5: Rel-15 TA command MAC CE’s adjustment step size is not big enough for an instant UL TA adjustment required for FR2 HST scenarios. 
Observation-6: Rel-16 absolute TA command MAC CE’s adjustment step size is big enough for an instant UL TA adjustment required for FR2 HST scenarios. 
Observation-7: For the existing uplink timing adjustment, i.e., RA-based mechanism, to minimize interruption, NW should trigger two MAC CE in the time sequence as below: 
· The time point of the completion of applying TCI swithcing is prior to applying TA command, as illustrated in Figure 3.1-1.
· The time difference of the completion time points of applying two MAC CEs should be minimized.
Proposal-6: The existing RA-based mechanism for UL timing adjustment involve extensive NW configuration, which proposed challenges to leverage existing mmWave gNB product line for FR2 HST scenarios. 
Observation-8: NW vendor is allowed to use RA-based mechanism for UL timing adjustment, and no standard impact required in Rel-17 to enable RA-based mechanism. 
Proposal-7: In Rel-17 FR2 HST work item, no more discussion needed on RA-based mechanism for UL timing adjustment. 

	R4-2201846
	Nokia 
	On the configuration of UL TA mechanisms:
1. There is no need in dynamic signaling for enabling/disabling UE one-shot large UL timing adjustment. Dynamic signaling will require more profound changes in the existing specifications and larger involvement of the other WGs what is likely not possible in terms of Rel-17 HST FR2 WI.
1. RAN4 to define network signaling flag to enable/disable one-shot large UL timing adjustment beyond Tq at UE.
1. RAN4 to use FR2 HST scenario flag as a pre-condition for one-shot large UL timing adjustment beyond Tq at UE.
Observation 1: The beam management/switching algorithms are network implementation specific. It cannot be guaranteed that in bi-directional deployments the switch in between the non-collocated RRHs cannot result in a significant jump in propagation delays.
RAN4 not to exclude bi-directional deployments while considering the solution to the problem of a jump in propagation delays.
Network signaling flag to enable/disable one-shot large UL timing adjustment beyond Tq at UE should be generic, i.e., not limited to a particular FR2 HST deployment and/or scenario.
On network-controlled mechanism:
Observation 2: The legacy assumption that the source and target beams are QCLed is not true for non-collocated RRHs. DL synchronization to the target RRH might introduce additional delays both in the network-controlled and UE-based mechanisms.
RAN4 to discuss how DL synchronization can be established to the target RRH in the case of TCI state switches between the beams of non-collocated RRHs:
a. Option 1: The UE is capable of tracking timing of the beams of target RRH after it was detected
b. Option 2: UE needs to synchronize to the beam of target RRH after the TCI switch command is received
Observation 3: Network-controlled mechanism is based on already standardized procedures: TCI state switching, PDCCH Order and CF RA. Additional delay is introduced by RA but CF procedure is much faster than HO.
On UE-based mechanism:
RAN4 to consider TCI state switch as a triggering condition for the one-shot large UL timing adjustment.
RAN4 to consider UE large DL timing change above Tq as triggering condition for the one-shot large UL timing adjustment.
Observation 4: Introduction of network assistance, such as changes in the MAC-CE or extensive signalling of SSB-RRH mapping, is challenging to be achieve in terms of Rel-16.
Observation 5: Existing RRM UE timing requirements will not be applicable anymore if one-shot UL timing adjustment is allowed due to the mismatch in between timing advance information at the UE and in the network. However, the design of a new testing setup will be challenging in terms of Rel17 SHT FR2 WI.

	R4-2200328
	Qualcomm
	Moderator note: 
00328 is submitted in the different agenda but part of proposals are related to uplink timing adjustment which is copied below for further discussions.
 Observation 1-1: The RSRP measurement accuracy is off by 0.6dB with 2CP timing offset. Detection large timing change by SSB timing for measurement purpose is not reliable.
Observation 1-2: Without timing accuracy requirement on SSB measurement, network or UE can not determine a proper threshold for large timing jump detection.
Proposal 4: Add a MAC-CE command to inform UE of the TCI state switch is across RRH and send an LS to RAN2. No performance requirement after TCI state switch across different RRHs before the first TRS is received by UE.
Proposal 5: Network can estimate the new NTA by Ds, and then use TA command to correct the remaining timing errors. 
Proposal 6-1: Introduce UL scheduling restriction after cross-RRH TCI state switch until the first TRS is received after the TCI state switch. 
Proposal 6-2: Gradual timing adjustment Tq requirement is not applicable to the first transmission after TCI state switch with the MAC-CE command received before the switch, given the scheduling restriction in proposal 6-1.
Observation 2: Propagation delay difference between two RRHs can cause large UL to DL interference when two UEs are close two each other and an RRH.
Proposal 7: Network applies different offsets to DL frame boundaries of different RRHs to pre-compensate the propagation delay difference across different RRHs to eliminate UL to DL interference across UEs. Network then inform UE the TA change needed after TCI state change across RRHs.




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
To trigger the UE autonomous one shot large timing adjustment, companies have proposed detailed mechanism/signalling based on the agreed candidate options in the previous RAN4 meeting. It is moderator observation that RAN4 can focus on agreeing on the essential signalling components for UE to trigger autonomous one shot uplink timing adjustment by continuously discussing the options listed in the previous RAN4 meeting. 
First question can be discussed is whether RAN4 shall preclude the bi-directional scenario from the applicability scope of one shot large uplink timing adjustment. Opposite views from companies have been observed, especially, Nokia has very detailed analysis on the occurring of DL timing jump even in bi-directional scenarios. Moderator suggest to have some discussion first on whether the bi-directional scenarios shall be precluded from the applicability scope of one shot large uplink timing adjustment. Based on the outcome of discussion on the bi-directional, moderator suggest to discuss the needs of network signalling to trigger UE autonomous one shot large uplink timing adjustment in 2nd round.
Also, ZTE and Samsung have provided the analysis paper on how to calculate the downlink timing different threshold, moderator suggest to collect companies comments on these two analysis. Based on the discussion outcome, we can further discuss the needs of introducing such threshold as one of triggering condition in 2nd round.
Among the submitted paper, first of all, majority view has not showed explicit support of the needs of introducing indication of inter-RRH. On the other hands, some papers have showed the DL timing difference is sufficient for triggering the UE autonomous one shot large uplink timing adjustment (Ericsson, Nokia, Samsung). Also, some companies indicate the preference of option 3, in which such inter-RRH indication is FFS (ZTE, CATT). Therefore, first of all, moderator suggest to have further discussions on the needs of indications of inter-RRH. 
For network controlled mechanism, i.e., RA based mechanism, both Samsung and Nokia has provided the detailed analysis for the proposed mechanism. In moderator understanding, such mechanism does not have any specification impact but requiring some discussions to better understand the mechanism. Moderator suggest to collect companies view on the RA based mechanism. Unless some clear specifications impact is identified in the 1st round, RAN4 can focus on the UE autonomous timing adjustment at least in REl-17 timeframe.  
Besides the triggering condition, some other details of one shot large uplink timing adjustment have been provided, i.e., accuracy (Ericsson, Samsung) and scheduling restriction (ZTE). Moderator suggest also to collect the comments on these proposals in the 1st round. . 
Based on above observation, moderator suggest to have the following sub topics for 1st rounds 
· Sub topic 1-1: Can the bi-directional scenarios be precluded from the applicability scope of one shot large uplink timing adjustment?
· Sub topic 1-2: Companies’ comments on the analysis of downlink timing difference threshold analysis in paper R4-2200584 & R4-2201768
· Sub topic 1-3: Whether the network indicating of inter-RRH is necessary to trigger UE autonomous one shot large uplink timing adjustment 
· Sub topic 1-4: Companies’ comments on the proposals/observations in Samsung paper (observation 4,5,6,7,8 and proposal 6&7) and Nokia paper (Observation 3&4, proposal 5) for network controlled mechanism 
· Sub topic 1-5: Companies comments on proposal 1 in ZTE paper, i.e., Applying scheduling restrictions for the symbols before and after SSB used for L1-RSRP measurements is an effective method to overcome the ISI between one RRH’s SSB and adjacent RRH’s PDSCH/PDCCH.
Sub-topic 1-1: Bi-directional scenario 
Open issues and candidate options before e-meeting:
· Can the bi-directional scenarios be precluded from the applicability scope of one shot large uplink timing adjustment? 
· Option 1: Yes (Apple, Ericsson) 
· Option 2: No (Nokia, CATT, Samsung) 
· Recommended WF
· Companies are invited to provide the comments to above options in the 1st round 
Sub-topic 1-2: Timing difference threshold  
Sub-topic description 
· How to determine the downlink timing difference threshold
· Option 1: (ZTE)
· DL timing difference threshold can be configured by NW to the UE, and the exact threshold can be calculated with the steps as TAC of 120kHz SCS.
· NW can configured thresholds respectively for Scenario A and Scenario B, e.g. 36 steps for Scenario A, 29 steps for Scenario B.
· Option 2: (Samsung)
· FR2 HST UE is allowed to perform one shot large UL timing adjustment only if UE identified the DL timing is changed with the magnitude larger than one fourth of OFDM symbol CP length, i.e., 4.5*64*Tc. 
· Recommended WF
· Companies are invited to provide the comments to above options in the 1st round 
Sub-topic 1-3: Indication of inter-RRH  
Sub-topic description 
· Whether the network indicating of inter-RRH is necessary to trigger UE autonomous one shot large uplink timing adjustment?
· Option 1: Yes 
· Option 2: No 
· Recommended WF
· Companies are invited to provide the comments to above options in the 1st round 

Sub-topic 1-4: RA based mechnism  
Sub-topic description 
· Any other comments on RA based uplink timing adjustment mechanism including specification impact?
· Recommended WF
· Companies are invited to provide the comments to above options in the 1st round 

Sub-topic 1-5: Scheduling restriction 
Sub-topic description 
· Can we agree to apply scheduling restrictions for the symbols before and after SSB used for L1-RSRP measurements is an effective method to overcome the ISI between one RRH’s SSB and adjacent RRH’s PDSCH/PDCCH?
· Option 1: Yes 
· Option 2: No 
· Recommended WF
· Companies are invited to provide the comments to above options in the 1st round 


Companies views’ collection for 1st round
	Company
	Comments

	XXXQC
	Sub topic 1-1: Bi-directional scenario 
TBA We understand the analysis from Nokia and Samsung that the large DL timing jump is also possible in bi-directional deployment. However, the analysis is on TCI state switching scenarios that don’t align to agreed demod scenarios. Therefore, we suggest to first focus on uni-directional deployment as the considered scenario aligns to demod agreement, and then look at bi-directional deployment separately.

Sub topic 1-2: Timing difference threshold
TBA We provide our analysis below, which shows that the usage of Tq as threshold can lead to a large false alarm probability: UE detects large timing jump (>Tq) while in fact the TCI state is intra-RRH and no real timing jump. In this case, UE can adjust the timing according to the incorrect/imprecise timing from SSB, and mess up both DL timing for demod and UL TA. 
· Timing based on SSB measurement is inaccurate because UE doesn’t track the timing drift after SSB detection, the SSB detection time might be stale when UE received TCI state switch command.
· Consider UE detects a new intra-RRH TCI state at location x, and the TCI state switch command comes at x+50m. Since UE doesn’t track the SSB timing after detection, the timing is off by 100m/lightspeed = 326.67ns when UE receives TCI state switch command (still consider the SSB has propagation delay calculated from location x). Then comparing to the current serving SSB timing from the same RRH (has the propagation delay calculated from location x+50m), the difference (to the target SSB timing) is 166.67ns, exceeds Tq = 81.6 or 146.6. Therefore, UE will claim that there is a large timing jump and need to perform a one time large TA adjustment, while indeed the TCI state switch is intra-RRH and no large DL timing/TA adjustment is needed.



Sub topic 1-3 Indication of inter-RRH
TBA As we explained in issue 1-2, the current proposals for UE autonomous large timing jump detection is not feasible and will lead to large false alarm probability that is harmful to system performance and network UL timing management, we want to continue to advocate the necessity of inter-RRH indication for TCI state switch.

Sub topic 1-4 RA based mechanism 
TBA We currently agree with moderator’s observation that no spec impact for RA based mechanism, and want to see clarification and comment from the proponents.
Sub topic 1-5 Scheduling restriction
TBA  We also have a scheduling restriction proposal for the large timing jump issue, and it belongs to this subtopic but a separate issue:
Introduce UL scheduling restriction after cross-RRH TCI state switch until the first TRS is received after the TCI state switch.
In fact, DL scheduling restriction is also preferred to have, otherwise the performance degradation is expected due to imprecise timing on DL after inter-RRH TCI state switch. 

	Nokia
	Sub topic 1-1: Bi-directional scenario 
Our preference is Option 2.
It is necessary to design a solution that will be applicable in all priority HST FR2 deployment scenarios, including bi-directional.
As we show in our contribution, even with special design of bi-directional scenario (Scheme-1 where the UE is served by the next closest RRH), it cannot be guaranteed that a significant jump in propagation is avoided.

Sub topic 1-2: Timing difference threshold
Regarding the timing difference threshold,
· Option 1 is defined by the value of Ds. However, in practical deployments Ds will not be fixed and can be smaller than 700 m. Therefore, selection of too high threshold might prevent large timing adjustment when it is needed (i.e., false negative).
· Option 2 might case execution of one-shot timing adjustment in the situations where it is not needed (i.e., false positives) as it is indicated by QC.
In general, propagation delay jump in DL in the range of 1.05 μs can be compensated in UL by residual TAC. Then it could be safer to define the threshold on the level a CP length (0.59 μs). It is less aggressive than Option 1 but avoids false alarms like in Option 2.
Hence, we propose
Option 3: One shot large UL timing adjustment is allowed only if UE identified the DL timing is changed with the magnitude larger [one] OFDM symbol CP length, i.e., 0.59 μs at 120 KHz SCS.

Next, it is necessary to distinguish the discussion of Timing difference threshold and the Accuracy of the UE-based mechanism.
These discussions are strongly impacted by the assumption whether the UE is able to track timing for source and target RRHs simulations or not. If both cases need to be supported, then the solutions and requirements should be proposed for each of them.

Sub topic 1-3 Indication of inter-RRH
We prefer Option 2 (No) more but are open to discuss Option 1(Yes).
If DL time difference from the previous issue can be used as a robust criterion/trigger for a large timing adjustment in UL, then there is no need for additional signalling.
On one hand, introduction of simple signalling (e.g., an additional flag in TCI state change MAC CE) might not be a difficult task for RAN2. On the other hand, supporting of up-to-date information on the network side could bring unnecessary overhead for operating companies.

Sub topic 1-4 RA based mechanism 
By any means (Issues 1-2 or 1-3) if it was detected that large timing adjustment is needed at TCI state switch, the RA procedure can be initiated. PDCCH order can be used for CFRA.
It is necessary to agree that UE shall not transmit any UL signals (including PUCCH and periodic SRS) except preamble, i.e., transmit restriction need to be defined.
Except for the transmission restriction, everything else in our solution is already standardized.

Sub topic 1-5 Scheduling restriction
We are open for the discussion of this issue. However, it will be necessary to justify the need for scheduling restriction and evaluate how severe is the impact of potential interference. For example, the number of SSBs needed in HST FR2 deployments is not that large, and we are not sure that such interference in between SSB and data transmissions will always take place.
Hence for the moment, we prefer Option 2 (No) more.

	ZTE
	Sub topic 1-1: Bi-directional scenario 
Support Option 2. As the analysis from Nokia and Samsung, the large DL timing jump is also possible in bi-directional deployment. So once the mechanism of one shot large TA adjustment supported in HST FR2 scenario, we believe the mechanism can be applicable for all required deployments, not need to exclude the bi-directional deployment. 

Sub topic 1-2: Timing difference threshold
We believe the analysis from QC and Nokia make sense. So for the candidate threshold, which need some further study. 

Sub topic 1-3 Indication of inter-RRH
We support Option 1. It should be noticed that multiple companies believe the large DL timing jump happens at the case of RRH switching not TCI state switching within one RRH, so if the DL timing detection by UE is not robust enough, indicating of inter-RRH is an explicit way to trigger one-shot large TA adjustment.

Sub topic 1-4 RA based mechanism
Since RA based mechanism can be supported without any additional enhancement, we can not find any impact to spec due to the RA based mechanism.

Sub topic 1-5 Scheduling restriction
Support Option 1. Applying scheduling restrictions for the symbols before and after SSB used for L1-RSRP measurements is an effective method to overcome the ISI between one RRH’s SSB and adjacent RRH’s PDSCH/PDCCH. Such range of  the scheduling restriction just align with the case for L3 SSB.

	Samsung
	Sub topic 1-1: Bi-directional scenario 
Option 2. 
By following existing agreement from last meeting, copied as below, “Yes” to sub-topic 1-1 means that the one shot large UL timing adjustment mechanism can only be performed only if uni-directional flag is indicated. However, as we identified from deployment scenario study, to preclude bi-directional deployment from using the one shot large UL timing adjustment is questionable.  

Sub topic 1-2: Timing difference threshold
We agree with QC’s analysis that by just using Tq as threshold is not good choice, which very likely leads to false alarm in which one shot timing adjustment is not necessarily to be performed. The analysis and proposal in our paper (R4-2201768) is given to solve this issue: 
· Based on the above procedue, obviously, if the DL timing difference is not large enough, it can be handled by the graduate timing adjustment. Specifically, if the round-trip delay difference 2*(Tp2 -Tp1) is smaller than half of CP length, even with the gradual timing adjustment (in which one adjust step size shall be smaller than Tq), the system performance will still be considerablly impacted. By considering the CP length of normal CP for the symbol (l≠0 or l≠7*2^(u)), the CP length is 144* =1152 Tc = 0.59 us. 
· So if the absolute DL timing difference |Tp2 -Tp1| is identified to be larger than one fourth of OFDM symbol CP length, i.e., ¼*1152*Tc, the one shot large UL timing adjustment is allowed to be performed.
Based on that, we proposed to use ¼ CP length, i.e., 4.5*64*Tc for the threshold, which is corresponding to 0.15us, comparable to Tq = 2.5*64*Tc. 
Question on Nokia’s Option-3: if the threshold is one CP, then UL difference will be 2*CP_length at new RRH, which lead to performance loss if TAC is not yet sent and applied. If a CP length threshold is used, it literately make one shot UL timing adjustment mechanism useless. We have concern on that.  

Sub topic 1-3 Indication of inter-RRH
Option 2. 
We have concern on option 1, as we provided in our paper: 
(a)	Introducing the flag in MAC-CE command came with TCI state switch command also involves extensive RAN2 works, and we expect the discussion on when and whether the flag is applicable is needed, which is even not possible considering there is only one quarter left to complete this Rel-17 work item. 
(b)	For the RRC signaling for SSB index and order per RRH, obviously it is needed to be broadcast which will incur additional overhead, and more seriously we have not yet seen a solid proposal which can be delivered to RAN2 for implementation directly.
We see “a threshold specified for UE to apply one shot timing adjustment mechanism” + “only applied on TCI switching occasions” are already good enough. 

Sub topic 1-4 RA based mechanism
In our contribution, we provided detailed analysis for how RA based mechanism works. 
Although we see the challenges in RA based mechanism since NW should have extensive accurate NW configuration to align the applications of TCI switching and TA command, the most important proposal is: 
· Observation 8 (from Samsung’s R4-2201768): NW vendor is allowed to use RA-based mechanism for UL timing adjustment, and no standard impact required in Rel-17 to enable RA-based mechanism.  
In short, we don’t need to discuss RA-based mechanism further: it is already allowed, and no standard impact involves. 

Sub topic 1-5 Scheduling restriction
Open to discuss Option 1, but the concerns and questions comes from two aspects below: 
· Where to capture the further scheduling restriction, and I assume it should be in L1-RSRP and L1-SINR measurement part, right? 
· Without this further scheduling restriction to be introduced, what is the system impact: if the timing of PDCCH/PDSCH is followed, measurement accuracy can be reduced, but in most of cases, the timing difference is not as much as the worst case which exceed CP length. If so, even without explicit requirement definition, the system should still works. 

	Apple
	Topic 1-1:
Uni-directional scenario should be prioritized. The uni-directional flag, which can be used to facilitate the UE Rx beam management and panel management, can also be used to trigger large autonomous TA adjustment.
For bi-directional scenario, there are cases where large timing adjustment can happen. However, priority should go with the case agreed in demod session for the bi-directional deployment, where large timing is not expected. 
Topic 1-2:
The timing jump is determined based on the RRH distance Ds. Larger Ds value will result in higher timing jump, therefore higher threshold. It will be difficult for the UE to determine the threshold itself without network assistance. We are open to allow network signal Ds to UE to assist threshold calculation. 
Without network assisted information, it will be hard for UE to determine threshold. Previous agreement agreed that “autonomous timing adjust step Tq for HST FR2 is [4.5]Ts”. It seems the proposal on the table is to use this Tq as threshold, which we do not think it is reliable.  
Topic 1-3:
Yes. Large time jump only happens when TCI state switching between RRHs. Therefore, the information is necessary to trigger UE autonomous one shot large UL timing adjustment. 
Topic 1-4: 
RACH based procedure can be used without spec impact.
Topic 1-5: 
Support option 1.     

	Ericsson
	Sub topic 1-1: Bi-directional scenario 
We agree that the situation in Nokia’s proposal may occur possibly. But we don’t think the situation observed by Nokia (from RRH8 jumps to RRH5 and jump back to RRH8) can be used as reference scenario in TA. In fact, the kind of ping-pong effect on sudden TCI state switch is the problem we should deal with or avoid, same as other SNR drop issue under discussion. BTW, the signalling on SSB indexed per RRH can mitigate the issue. 
Then, we suppose Bi-directional deployment can be precluded still and only focus on Uni-directional deployment.
Sub topic 1-2: Timing difference threshold
We have suggested one symbol CP length in previous proposals. The view is same as Nokia. 
And, the threshold also needs take measurement accuracy into account. In other words, threshold may be adjusted with respect to accuracy of measurement method(calculation itself and two time points to capture propagation delay before and after TCI state switch).
Sub topic 1-3 Indication of inter-RRH
It depends on measurement accuracy, a signalling  may be a good complement, if measurement accuracy can not be guaranteed in some cases (deployment or UE behaviour).  The indication can be enabled or disabled by network. 
Sub topic 1-4 RA based mechanism 
No comments. RA based mechanism uses present standardized process. 

Sub topic 1-5 Scheduling restriction
We think the scheduling restriction is necessary, which has been proposed before. 
	Without scheduling restrictions in one symbol before and after consecutive SSB symbols, L1-RSRP measurements for beam management may partly overlap e.g. PDCCH or PDSCH reception due to the timing differences of 2.33µs. Although the network can avoid such clashes by proper configuration, it would complicate the UE receiver design to have to take such potential clashes into account. We therefore propose the following restriction on the network scheduler.
 
Proposal 2: Introduce limitation on that for HST FR2 operation, scheduling restrictions shall apply for one symbol before and one symbol after resources (SSB, CSI-RS etc) used for L1-RSRP measurements.




	Huawei
	Sub topic 1-1: Bi-directional scenario 
Prefer Option 2 to use a general method to solve the sudden propagation switch issue in both bi-directional and uni-directional scenario.
Sub topic 1-2: Timing difference threshold
In general, the network controlled method is more preferred as network can adjust the threshold in different deployment. However the threshold value in option 1 is large, then UE is required to track the timing of serving beam and target beam which has large time difference. This put implementation complexity to UE. 
The value in option 2 is relative small. To distinguish the difference from the timing error, the threshold shall be larger than 2*Te. And to guarantee performance, the threshold shall be within one CP length. Thus we suggest the threshold is supposed to be larger than 2*Te and less than 1CP.
Sub topic 1-3 Indication of inter-RRH
Open to discuss the indication of inter-RRH. We would like to know the false alarm probability if this indication is not introduced.
Sub topic 1-4 RA based mechanism 
Agree with moderator’s observation.
Sub topic 1-5 Scheduling restriction
Specifying scheduling restriction is reasonable due to the large time difference between serving beam and adjacent beam. However we are thinking, besides L1-RSRP measurement, the scheduling restriction maybe also needs to be considered in TCI switching procedure.

	Samsung2
	Further comments on the following topics

Sub topic 1-2: Timing difference threshold
Open to further discuss the detailed value for threshold, but we believe the value itself should be specified in the spec, other than depending on UE or other more complicated method depending on the signalled Ds value.  
For our logic to derive threshold, it is based on that the UL timing error should be smaller CP/2 length in the worst case of switching to next RRH, then DL timing difference should be CP/4. If the group want to further limit the false alarm probability, then we can increase the UL timing error to CP length, and then DL timing difference threshold is CP/2 as a compromise. 

Sub topic 1-3 Indication of inter-RRH
Could the proponent of signalling indication of inter-RRH gives the details whether/how the inter-RRH signalling should be added for: 
· MAC-CE based PDCCH TCI indication
· MAC-CE based PDSCH TCI set activation/deactivation
· DCI-based PDSCH TCI indication
· The relationship between PDCCH and PDSCH beam indication
 Till now, we don’t see clear proposal on above details, without that, we even don’t know what is required from RAN4 perspective, and how RAN2 introduce necessary change in one meeting if RAN4’s need is not clear yet. 


	Intel
	Sub topic 1-1: Bi-directional scenario 
Option 2. We prefer to have general method without restricting it to any deployment scenario.
Could please proponents of Option 1 clarify the benefits of precluding the mechanism for bi-directional deployment. Is it only to avoid false alarms or we are missing something else?

Sub topic 1-2: Timing difference threshold
We agree with Huawei’s comment that threshold is supposed to be larger than 2*Te and less than 1 CP. CP/2 might be a good compromise 

Sub topic 1-3 Indication of inter-RRH
We are ok with both Options. Slightly prefer to rely on timing difference threshold.

Sub topic 1-4 RA based mechanism 
Agree with moderator’s observation that such mechanism does not have any specification impact

Sub topic 1-5 Scheduling restriction
Open for discussion. Support concerns from Nokia and Samsung


	CATT
	Sub topic 1-1: Bi-directional scenario 
Prefer Option 2 to cover both bi-directional and uni-directional scenario since the issue happed in both cases. 
Sub topic 1-2: Timing difference threshold
The timing is related to the Ds. but configurable Ds seems to too open for UE implementation. Prefer the single value between 2*Te and CP/2
Sub topic 1-3 Indication of inter-RRH
The issue happened in the inter-RRH. But if the condition is defined well in Sub topic 1-2, UE can judge every time. If NW indicate it to UE, the only different is the perfermance to skip the UE evaluation in condition. Without this indication, the system also works. therefore, we are fine to option 2. 
Sub topic 1-4 RA based mechanism 
Agree with moderator’s observation.
Sub topic 1-5 Scheduling restriction
Specifying scheduling restriction is reasonable.



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.
	Sub-topic
	Status summary 

	Sub-topic #1-1
	It is moderator observation that there is common understanding that large DL timing jump could also occur in the bi-directional scenario but certainly not expected as much as in uni-directional scenarios. With such observation, moderator suggest to further confirm the flag of triggering one shot large timing adjustment shall be independent from bi-directional and uni-directional scenarios, i.e., 
· Dedicated new RRC based network signalling flag will be specified to enable/disable one shot large UL timing adjustment on top of FR2 HST scenario flag 
· Such above RRC based network signalling is not limited to a particular FR2 HST deployment and/or scenarios, i.e., bi-directional scenario or uni-directional scenario

	Sub-topic #1-2
	It is moderator observation that further discussion on the value of timing difference threshold is required as well as how to capture such value. Moderator suggest to continue discuss the value of threshold in 2nd round but leave the decision of how to capture such threshold to the GTW session. 
Different analysis provided in the e-mail discussion. It is observed the proposed value is within the range of [Tq, 1/2 CP] which is about [4.5*64*Tc, 9*64*Tc]. One of candidate value proposed during 1st round e-mail is CP/2 (9*64*Tc)

	Sub-topic #1-3
	Different view has been collected on whether the inter-RRH indication is essential for triggering one shot large timing adjustment. From WI rapporteur perspective, timely completion of WI shall be also considered for introducing new signalling especially such new signalling is MAC CE based as proposed by some companies. Therefore, moderator suggest to further discuss the request to RAN2 on introduction of such MAC CE based signalling. Only if RAN4 can reach some level of consensus on description of such MAC CE based signalling including coordination procedure with existing TCI switching mechanism, we can consider sending the LS to RAN2. Otherwise, RAN4 shall drop introduction of indication of inter-RRH in Rel-17 but focus on the robustness of DL timing jump threshold detection based approach considering false alarm probability and measurement accuracy
· RAN4 will further discuss the description of request to RAN2 on introduction of inter-RRH indication in 2nd round 
· Only if RAN4 can reach some level of consensus on description of indication of inter-RRH signalling including coordination procedure with existing TCI switching mechanism, we can consider to send the LS to RAN2. If RAN2 also confirmed the feasibility of introducing such signalling, RAN4 will introduce the corresponding requirements in the next RAN4 meeting. 
· Otherwise, RAN4 shall drop introduction of indication of inter-RRH in Rel-17 but focus on the robustness of DL timing jump threshold detection based approach considering false alarm probability and measurement accuracy

	Sub-topic #1-4
	There is common understanding RA based mechanism has NO spec impact. Whether to bring the text proposal to TR in future RAN4 meetings is up to proponent

	Sub-topic #1-5
	Different view on whether to introduce scheduling restrictions including both DL and UL. Also, it is moderator observation that no common understanding on in which requirements such scheduling restriction shall be specified, i.e., L1 measurement and/or TCI switching delay 



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

	R4-2201768
	To be revised



Discussion on 2nd round (if applicable)
Based on 1st moderator summary, moderator suggest to further confirm moderator proposal for each sub topic, i.e., 
Sub topic 2-1 Network signalling to enable/disable one shot large UL timing adjustment 
Sub topic 2-2: The value of timing different threshold 
Sub topic 2-3 Description of request to RAN2 on introduction of inter-RRH indication 
Sub topic 2-4: Scheduling restriction 
Based on the outcome of 1st round agreements (if any), companies are also encouraged to provide editorial comments on proposed CR (R4-2201768) 
Sub topic 2-5: Comments on proposed CR R4-2201768
Whether to continue the discussions on some of these below sub topics are also depending on the agreements achieved in Friday GTW session. Further revised or removal of these sub topics are expected after Friday GTW session. 
[bookmark: _GoBack]Also in below sections, some general comments are collected for each topic respectively. Some other detailed discussions can be also found in the corresponding e-mail thread
Sub topic 2-1 Network signalling to enable/disable one shot large UL timing adjustment 
· Can moderator proposal on network singling be agreed? 
	· Dedicated new RRC based network signalling flag will be specified to enable/disable one shot large UL timing adjustment on top of FR2 HST scenario flag 
· Such above RRC based network signalling is not limited to a particular FR2 HST deployment and/or scenarios, i.e., bi-directional scenario or uni-directional scenario


· Option 1: Yes 
· Option 2: No 
· Recommended WF
· Companies are encouraged to provide wording suggestion on the above moderator proposal 

	Company
	Comments

	Nokia
	Agree with the Tentative agreement proposed by the Moderator.

	Apple
	The case of bi-directional deployment with large timing adjustment is not a common case. Therefore, the dedicated RRC signaling flag is optional. If the explicit signaling is not sent, uni-directional flag enable one-time large timing adjustment by default.  Propose to revise: 
· One shot large UL timing adjustment is allowed when uni-directional flag (if agreed) is set.   
· Additional dedicated new RRC based network signaling flag can be used enable/disable one shot large UL timing adjustment when uni-directional deployment flag is not set.  


	QC
	We can support the tentative agreement, but when one shot large UL timing adjustment is disabled by network, network is required to apply RA based mechanism to adjust timing, otherwise the system can’t work.
We also believe that when it is enabled, other NWA is necessity, but we can discuss it in the later topics.

	Samsung
	No need discussion, since agreement achieved during GTW. 




Sub topic 2-2: The value of timing difference threshold 
· which value of timing difference threshold within range  [4.5*64*Tc, 9*64*Tc] can be agreed ? 
· Option 1: 9*64*Tc 
· Option 2: Others
· Recommended WF
· Companies are encouraged to provide comments on the above options 


	Company
	Comments

	Nokia
	We thank the companies for their comments in the 1st round. Based on those, we would like to reconsider our previous proposal.
We see an issue with the definition of the appropriate threshold.
There is a grey area in between the exiting transmit timing requirement and the threshold being discussed. As soon as the UE autonomous one-shot timing adjustment is different than the current timing requirement, there is a NW impact.
It will be a performance degradation (i.e., a clear network impact) if there is a change in propagation delay above two residual TAC steps (i.e., above ±2*65ns = ±130 ns) in UL or above ±Tq = ±147 ns = 4.5*64*Tc, which is a close value.
However, in the issue, DL timing difference threshold is considered. The DL timing difference will be double in UL. Therefore, even with DL threshold of 4.5*64*Tc a NW impact is expected in UL.
Therefore, it is not clear what happens when the adjustment is below the threshold but above the current requirement.
The reason to define large one-shot timing adjustment is that UE cannot adjust UL timing with current UL timing step. A large threshold was proposed for that, but it should be tight enough to guarantee no NW impact.

	Apple
	From Tq to ½ CP seems reasonable. Exact value can be FFS. 

	QC
	We agree with Nokia’s observation: UL timing adjustment is twice DL timing change. Therefore, ½ CP in DL maps two 1 CP in UL timing change. Then option 1 doesn’t seem to work. 

	Huawei
	We have concern on the lower bound. UE shall meet Te for one serving beam. In essence, Te is a estimation error. Herein we focus on the time difference between two beams. Then timing difference shall be larger than 2* estimation error. The upper bound ½ CP seems reasonable.

	ZTE
	We guess the value suggested by moderator refers to the threshold of DL timing jump, not UL timing adjustment. If the assumption is right, maybe the value can be [1/2 Tq, 1/2 CP].

	Samsung
	Based on above discussion, it should be clarified our understanding here: 
· With network signaling to enable one shot large timing adjustment, UE shall apply one shot large timing adjustment on TCI switching occasion if UE measurement on DL timing difference is larger than this timing difference threshold.
· Timing difference threshold here is expected to be a single value:
We change WF accordingly to clarify that. In other words, the range is just a potential range to choose a reasonable threshold. 
Furthermore, seems companies are still need more time to check the threshold value options. 

	Samsung
	Thanks for QC’s text proposal by adding “and without network assistant signaling to inform UE on cross RRH TCI state switch”. This part is however also related to RRM-1 corresponding discussion. Suggest to put this part into bracket and bring to GTW for approval. 




Sub topic 2-3 Description of request to RAN2 on introduction of inter-RRH indication 
· Can moderator proposal on introduction of inter-RRH indication be agreed? 
	· RAN4 will further discuss the description of request to RAN2 on introduction of inter-RRH indication in 2nd round 
· Only if RAN4 can reach some level of consensus on description of indication of inter-RRH signalling including coordination procedure with existing TCI switching mechanism, we can consider to send the LS to RAN2. 
· 
· Companies open to discuss option 1 can provide comment to revise the description of indication proposal.


· Option 1: Yes 
· Description of the indication from LS draft proposal (QC):
Under the R17 work items on high speed train support for FR2, RAN4 has identified the necessity of informing UE the inter-RRH TCI state switch due to the large propagation delay difference across signals from different RRHs in uni-directional model. 
RAN4 has agreed to introduce the network assistant signaling informing UE that a TCI state switch is across RRH when the current TCI state and the next TCI state are from different RRHs. 
When UE receives the network indication of TCI state switch across RRH, UE can utilize the timing from measurement to compensate the large propagation delay difference between the current and the next TCI states.
RAN4 kindly asks RAN2 to design the corresponding signalling for cross RRH TCI state switch indication to support the operation in high speed train scenario in FR2.
· Option 2: No 
· Recommended WF
· Companies are encouraged to provide detailed descriptions on request to RAN2 on introduction of inter-RRH indication  

	Company
	Comments

	Nokia
	Following our analysis in the previous topic, we think that some kind of lightweight signaling can provide better reliability than timing difference screeched which depends on the UE accuracy.
Improve reliability
We still would like to rise two more aspect before the agreement can be achieved:
1)	It is highly beneficial to limit the amount of NWA signaling. Hence, we are wondering whether introduction of such signaling will be also sufficient to resolve related Issues 1-1-4: Signaling of SSB configuration and 1-2-2 (Two-side RRM deployment in Scenario-B) from RRM-1?
2)	Will it make more sense to define such signaling to indicate the change in between non-collocated RRHs (or in between RRH sites) rather than the change of the RRH? In bi-directional scenarios the change of RRH may not always mean the jump in propagation delay.

	Apple
	We think RRC based signaling is sufficient, no need for MAC CE or DCI based signaling which can be quite complicated. The signaling of SSB configuration in RRM-1 can be used here. An example configuration provided by Ericsson in RRM-1 email discussion. 
On the draft LS text, suggest some revision: 
Under the R17 work items on high speed train support for FR2, RAN4 has identified the necessity of informing UE the inter-RRH TCI state switch due to the large propagation delay difference across signals from different RRHs in uni-directional model. 
RAN4 has agreed to introduce the network assistant signaling informing UE that a TCI state switch is across RRH.  when the current TCI state and the next TCI state are from different RRHs. The signaling methods include either RRC based signaling which indicate SSB index and order per RRH, or through dynamic signaling via MAC CE or DCI. 


	QC
	We agree with Nokia’s analysis and view, simple network assistant signaling is a better solution on this issue.
We consider the follow set of NWA signaling sufficient for issues across FR2 HST besides the agreed set 1/2 signaling:
1. Uni-directional and bi-directional deployment flag
2. Inter-RRH TCI state switch indicator in uni-directional deployment
We think MAC-CE indicator is simpler than RRC SSB index to RRH mapping, but we are open to discuss alternatives and see which one is more appropriate.

	Apple2
	To follow up yesterday’s GTW discussion, and Samsung’s comment in 1st round about “more seriously we have not yet seen a solid proposal which can be delivered to RAN2 for implementation directly.”, here are some possible examples. However, it is RAN2’s job to design the proper signaling. 

In current SIB signaling, here is the spec: 
ServingCellConfigCommonSIB ::=      SEQUENCE {
     ...
    ssb-PositionsInBurst                    SEQUENCE {
        inOneGroup                          BIT STRING (SIZE (8)),
        groupPresence                       BIT STRING (SIZE (8))                                       OPTIONAL -- Cond Above6GHzOnly
    },
 
Our understanding of Ericsson’s example in 1st round is something new similar to this structure. For example one group maps to one RRH, and bit string within one group indicates order of SSB index along the track. 
Another example is reuse the signaling, and when FR2 HST flag is configured, gNB configure group to RRH, or bit string follows the order. 
Another example is use similar concept of coreSetPoolIndex, which is used in abstract TCI list for multi-TRP. We can define something similar. 

	Samsung
	As instructed in GTW, this part of discussion will be conducted in RRM-1 email thread. Close the discussion here. 




Sub topic 2-4: Scheduling restriction 
Issue 2-4-1
· Can we agree to introduce UL scheduling restriction after cross-RRH TCI state switch until the first TRS is received after the TCI state switch.
· Option 1: Yes 
· Option 2: No 
· Recommended WF
· Companies are invited to provide the comments to above options in the 2nd round 
Issue 2-4-2
· In which requirements, scheduling restriction for the symbol before and after SSB used for L1-RSRP measurement shall be specified and how to specify such scheduling restriction.
· Option 1: L1 measurement 
· Option 2: TCI switching delay 
· Recommended WF
· Companies are invited to provide the comments to above options as well as how to capture such scheduling restrictions in the spec in the 2nd round 

	Company
	Comments

	Nokia
	In our opinion, the topic does not cover our concerns shared in the 1st round.
We cannot agree on Question 1, i.e., we support Option 2.
Firstly, it is not very clear if scheduling restriction is applied in UL or both in UL and DL. Then, what is understood by scheduling restriction: is it just not scheduling data? Then it is just an implementation issue. Finally, why only SSB L1-RSRP measurements are considered and not CSI-RS?
We propose to define UL Transmission restriction for the UE until correct UL timing is established. Transmitting of any UL signals with wrong timing (including PUSCH and SRS) will cause interference. Modification of TCI state switching to introduce transmission restriction delay could be one approach, but more analysis is needed.

	Apple
	Q1: If UE can only track one TCI state, TRS receiving should be needed for all TCI state switching. Suggest to be discussed in the demod section. 
Q2: Option 1. 
  

	QC
	The following comments are for Q1.
To Nokia: you proposal actually aligns to option 1: only after TRS is received, UE DL timing is accurate, since before TRS, the timing is from SSB measurement which can drift a lot. Therefore, the scheduling restriction on UL is exactly the same as your proposal: UL Transmission restriction for the UE until correct UL timing is established, when we consider UL autonomous large step timing adjustment. If your concern is RACH procedure, I don’t think the scheduling restriction applies there, this we can further clarify.
To Apple: demod session has excluded TCI state switch related topics, we need to handle it in RRM. Below is from R4-2120702 WF in #101e
Issue 1-1-3:  Whether to incorporate propagation delay/delay jump in DL demodulation channel model
GTW agreement
· TCI switching belongs RRM scope, no need to be modelling and considering in demodulation requirements
· Demodulation requirements will not verify the PDSCH performance during TCI switching period.
· No propagation delay and  delay jump modelling in channel model for DL PDSCH demodulation  


	Huawei
	Specifying scheduling restriction is reasonable due to the large time difference between serving beam and adjacent beam. As the sudden propagation difference happened when TCI switched, so the scheduling restriction may need to considered. How to capture this can be further study. Regarding the scheduling restriction of L1-RSRP, we need further consideration.

	ZTE
	Q2: Option 1.

	Samsung
	Based on 2nd round discussion till now, revision of WF is provided. 
To Huawei, seems the scheduling restriction for L1-RSRP is not avoidable, can you double check the proposed WF and is that okay to you? 




Sub topic 2-5: Comments on proposed CR R4-2201768
· How can we revise the proposed CR R4-2201768?
· Recommended WF
· Companies are invited to provide the wording suggestions based on GTW agreements as well as 2nd round discussions. 
	Company
	Comments

	Nokia
	In our view, the draftCR cannot be agreed yet. Firstly, the whole UE autonomous large one shot UL timing adjustment procedure is not completely clear to us. For example, it was not agreed whether inter-RRH TCI state switch will be indicated to the UE or not. Therefore, it is not agreed what is the trigger for large one shot UL timing adjustment.
It is not very clear, to what the statement:
“-	SSB_RP and SSB Ês/Iot according to Annex B.2.6.1 for a corresponding operating Band”
Is related to?



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

	R4-2202597
	Based on the comments received, most of the content are stable except whether the further study of downlink timing threshold will be applied for with network assistant signalling and without network assistant signalling of inter-RRH indication, i.e., whether to keep the sentence highlighted below. 
With network signaling to enable one shot large timing adjustment [and without network assistant signaling to inform UE on cross RRH TCI state switch], UE shall apply one shot large timing adjustment on TCI switching occasion if UE measurement on DL timing difference is larger than a timing difference threshold.
· Option 1: 9*64*Tc = CP/2
· Option 2: Tq = 4.5*64*TC = CP/4
· Other options are not precluded
Also, such discussons are related to the ongoing another e-mail discussions on the needs of network assistant signalling of inter-RRH indication. Decision and guideline is required from GTW discussions 


	R4-2202758
	Given some detailed requirements and mechanism including network assistance signalling and potential threshold value are not decided yet, whether to approve dCR with some already agreed parts in this meeting with expectation that CR has to be updated in next meeting requires GTW discussions and guideline. 



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on uplink timing for FR2 HST
	Samsung
	

	
	
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2201768
	Timing Requirements for FR2 HST
	Samsung
	To be revised
	



2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2202597
	WF on uplink timing for FR2 HST
	Samsung
	Return to
	

	R4-2202758
	Draft CR to introduce one shot large UL timing adjustment for FR2 HST UE
	Samsung
	Return to
	




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

Annex 
Contact information
	Company
	Name
	Email address

	Moderator (Samsung)
	Xutao Zhou
	xutao.zhou@samsung.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)
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