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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 9.9.4) in RAN4 #100, with the email thread identifier “[100][219] 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 8.9.4.4	Timing requirements
· AI 8.9.4.5	Signalling characteristics requirements
· AI 8.8.4.6	Measurement procedure requirements 
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

	R4-2117302
	Apple
	Proposal 1: One-time large TA adjustment can be enabled when switching between RRH for uni-directional deployment. 
Proposal 2: Network signaling of the SSB index per RRH and whether this is uni-directional or bi-directional deployment, to assist UE one time TA adjustment.    
Proposal 3: Define scheduling restriction for SSB/CSI-RS based L1-RSRP measurement. UE is not expected to transmit or receive one symbol before and one symbol after each consecutive SSB symbols to be measured.

	R4-2117367
	CATT
	Proposal 1: Define scheduling restriction for one symbol before and one symbol after resources used for L1-RSRP measurements.

	R4-2118028
	Intel Corporation
	Proposal 1: One-shot large timing adjustment of 2*ΔT can be applied to resolve the issue of uplink timing. ΔT is the magnitude of DL timing jump.
Proposal 2: The one-shot timing adjustment should be triggered at the TCI state switching if the DL timing jump is larger than the gradual timing adjustment step
Proposal 3: The accuracy of one-shot timing adjustment is 4*DL_error. 
DL_error is downlink timing estimation and quantization error due to the time chip granularity which can be derived from the sampling time interval on DL as 1 / (2∆fmax*Nf), where ∆fmax is SCS size and Nf is FFT size.
Proposal 4: RAN4 to agree on whether the network or UE signalling for one-shot timing adjustment support is needed.

	R4-2118341
	Ericsson
	Proposal 1: UE in FR2 HST uni-directional deployment scenario shall carry out one-shot timing adjustment when commanded by network to carry out a TCI state change.
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.

	R4-2118805
	Huawei, Hisilicon
	Proposal: The feasibility of one shot timing adjustment scheme in high speed scenario shall further consider some aspects:
- After one shot uplink timing adjustment, UE performs gradual timing adjustment. Gradual timing adjustment has some limitations, e.g., maximum aggregate adjustment rate shall be Tq per 200 ms;
- DL timing is also rapidly changed due to UE high speed moving;
- Whether compensation residual due to one shot timing can be eliminated until UE switches to new RRH (either by gradual timing adjustment or new TA indication);
- The possible performance impact.

	R4-2119111
	ZTE Corporation
	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: We support One shot UE autonomous large uplink timing adjustment.

	R4-2119407
	Samsung
	Observation-1: The following concerns on introducing one shot timing adjustment during Rel-15 discussion no longer exists in FR2 HST scenario.  
Proposal-1: RAN4 use the drafted specification structure in TS38.133 v15.8.0 as the starting point to introduce the one shot uplink timing adjustment mechanism for FR2 HST UE. 
Proposal-2: If consensus can be made to introduce the one shot uplink timing adjustment mechanism for FR2 HST UE in RAN4#101-e, the implementation/deployment based solution shall be followed which will not introduce RAN4 requirement impact. 

	R4-2119477
	Nokia, Nokia Shanghai Bell
	1. Do not consider specific bi-directional deployments as a resolution of UL TA problem in HST FR2.
1. RAN4 to consider introduction of UE autonomous timing adjustment beyond Tq only if it is agnostic to the network and follows existing UE timing requirements.
1. RAN4 to introduce a fallback solution that can be enabled and is fully controlled by the network so that the existing TA mechanism and UE UL timing requirements are preserved.
1. RAN4 to consider the usage of RA procedure as a fallback solution for UE autonomous timing adjustment beyond Tq (Option 2).
1. When the fallback solution is enabled, UE is not allowed to transmit any UL signals and shall wait for the scheduling decision from the network in DL direction.
1. RAN4 to discuss the ways of indication of the fallback operations to the UE. Among the possible options are:
Option 1: dynamic configuration, e.g., network is signaling PDCCH Order at necessary beam switches
Option 2: semi-static configuration, e.g., RA is sent at any large autonomous timing adjustment when enabled
1. RAN4 to consider network-based solution as an option to address uplink timing issue in HST FR2 deployment (Option 3).



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Based on the contributions submitted, it is observed that one shot uplink timing adjustment has been supported by most of companies. In 8805, the aspects to confirm the feasibility of adapting one shot uplink timing adjustment have been proposed. It is moderator observation it is better to firstly reach consensus on adapting one shot uplink timing adjustment. Based on such consensus, companies can further discuss the different approach/signalling to trigger the one shot uplink timing adjustment as well as fall back to normal uplink timing. It is also noticed CR to 38.133 has been proposed in R4-2119166. Moderator suggest to focus on the solution discussion at least in the initial round. If consensus has been reached, CR can be further discussed in the intermediate round 
In some contributions, scheduling restrictions due to the L1 RSRP measurement has been proposed. Moderator suggest to further confirm the scheduling restriction in the e-mail discussion. 
Sub-topic 1-1: Confirm the one shot uplink timing adjustment
Open issues and candidate options before e-meeting:
· To specify the one shot uplink timing adjustment in FR2 HST scenarios 
· Option 1: Agree
· Option 2: Further feasibility study is needed  
· Recommended WF
· Companies are invited to provide the comments to above options in the 1st round 
Sub-topic 1-2: Mechanism to trigger/quite the one shot uplink timing adjustment  
Sub-topic description 
To trigger the one shot timing adjustment, companies have proposed different mechanism/signalling. It is moderator observation and also summarized in Nokia paper that two general mechanisms have been proposed, i.e., network based approach and UE autonomous based approach. Furthermore, for network signalling based approach, either to introduce the new signalling or to reuse the TCI switching command have been proposed. Also, R4-2119477 has proposed to introduce the network control mechanism to enable the existing TA adjustment mechanism. 
· Proposals and/or Observations
· Option 1: Network signalling to trigger the one shot timing adjustment 
· Option 1a: Network signalling of the SSB index per RRH
· Option 1b: TCI state switching 
· Option 1c: Network informs UE for TCI state switching across RRH, and the following requirements applies after such TCI state switching:
· Tq requirement doesn’t apply to the first UL after TCI state switch
· First UL scheduling after TCI state switch is after SSB and TRS transmission 
· Option 1d: Use TAC carried by RAR to the RA preamble transmission
· Option 2: UE autonomous timing adjustment 
· Option 2a: TCI state switching + DL timing jump larger than threshold. Threshold is equal to gradual timing adjustment step.
· Option 3: Introducing network based solution to enable the fallback for UE autonomous one shot timing adjustment when it is off:
· Option 3a: Dynamic configuration, e.g., network is signaling PDCCH Order at necessary beam switches
· Option 3b: semi-static configuration, e.g., RA preamble is sent at any large autonomous timing adjustment when enabled
· Recommended WF
· Collect companies view in the first round 
Sub-topic 1-3: Scheduling restriction
Open issues and candidate options before e-meeting:
· To specify scheduling restriction for SSB/CSI-RS based L1-RSRP measurement. UE is not expected to transmit or receive one symbol before and one symbol after each consecutive SSB symbols to be measured
· Option 1: Agree
· Option 2: Disagree
· 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: Confirm the one shot uplink timing adjustment 
TBA This depends on the outcome of 1-2. For example, our proposal only requires applicability of Tq and scheduling restriction change. No additional procedure is needed.
Sub topic 1-2: Mechanism to trigger/quit the one shot uplink timing adjustment 
TBA We support 1c. Compared to the other feasible proposal 1d, 1c is simpler and with much smaller throughput impact (UL scheduling restriction before TRS is typically much smaller than RACH procedure). 1a signaling is probably similar to 1c signaling, but with more bits and without obvious advantage.
Sub topic 1-2 Scheduling restriction 
TBA We agree with the idea of option 1, but the wording in one of the proposal is ‘measured symbols’ instead of consecutive SSB symbols. And what about CSI-RS based L1-RSRP measurement? We believe the wording requires revision. 

	ZTE
	Sub topic 1-1: Confirm the one shot uplink timing adjustment: 
[bookmark: OLE_LINK1]We support Option 1. One shot TA adjustment has been discussed during Rel-15 in detail, such mechanism is suitable for HST FR2 CPE, and less effort is needed based on the conclusion during Rel-15.
Sub topic 1-2: Mechanism to trigger/quit the one shot uplink timing adjustment: 
We support Option 2. To reduce the processing latency for high speed moving CPE, autonomous triggering such mechanism by CPE itself is preferred by us.
Sub topic 1-3: Scheduling restriction:
We support Option 1. We believe such scheduling restriction is simple and effective method to avoid ISI by propogation delay jump.

	Ericsson
	Sub topic 1-1: Confirm the one shot uplink timing adjustment 
Agree, that is feasible solution to solve timing jump.
Sub topic 1-2: Mechanism to trigger/quit the one shot uplink timing adjustment 
Even autonomous timing adjustment in Option 2 was discussed intensively and we proposed solution based on autonomous timing adjustment in last meeting, it’s still unclear how to deal with this kind of phenomenon that NW and UE have mismatching of timing for a time interval which isn’t defined after UE changes its UL timing.  To solve it, an on-time regular TA command shall be signalled by NW after autonomous timing adjustment or valid time of the autonomous timing adjustment shall be defined. But study on this part is missing. 
Regarding this issue, we slightly support option 2, but not preclude other options. And we want to ask question ‘if no new signalling is allowed to solve the issue’?  it was agreed in last meeting and we try to understand the criteria of feasible solutions.
Sub topic 1-2 Scheduling restriction 
Support Option 1. L1-RSRP measurements for beam management may partly overlap e.g. PDCCH or PDSCH reception due to the timing jump. The mitigation may rely on scheduling restriction.

	Huawei
	Sub topic 1-1: Confirm the one shot uplink timing adjustment 
We provide some analysis on one shot timing adjustment. 
On one hand, on legacy, after one shot timing adjustment (only once), multiple times of gradual UL timing adjustment, the UL timing is approaching to “target UL reference timing” which is (latest DL timing- TA). From network side, the UL reception is gradually drifting. The gradual timing adjustment procedure is going on until network indicates a new TA. However in high speed scenario, latest DL timing changes rapidly (latest DL timing is drifting rapidly), and gradual timing adjustment Tq has limited step. We are not sure whether UE can achieve the target UL timing before switching to another RRH. Even a TA is indicated after one shot time adjustment, as the new TA is based on the received uplink timing from network side, which includes the compensating residuals due to one shot timing adjustment, the new indicated TA may be relatively small.
On the other hand, in one shot timing adjustment scheme, uplink advance time used by UE is not the same as the TA value network indicated. In other words, the TA cannot accurately present the actual UE timing advance. If network uses TA for other implementation optimization, then the information may be not correct. This may result in performance degradation.
If all companies think one shot timing adjustment is feasible (although we have some concerns), we think at least the performance degradation performance degradation is expected. And suggest to put a note in requirements.
Sub topic 1-2: Mechanism to trigger/quit the one shot uplink timing adjustment 
If the threshold for triggering one shot timing is properly set (larger enough), option 1 and option 2 have no big difference. As in high speed scenario, one shot timing adjustment happens at the switching point. With larger threshold, the case due to occlusion or reflection hardly result in one shot timing adjustment.
Sub topic 1-2 Scheduling restriction 
 Support option 1.



	Apple
	Sub topic 1-1: Support option 1. 
Sub topic 1-2: Option 1a and option 1b works together to trigger one time TA adjustment at UE. The one time TA adjustment is not happening every TCI state switch, only when TCI state switch happens between RRH. Therefore, option 1a indicate which SSB index per RRH, and combined with TCI state switching commend, UE can apply one time TA adjustment when needed.  SSB index is signalled in SIB already, enable RRH grouping will have minimum overhead. Option 1c works similarly as combination of option 1a/1b, with dynamic scheduling. However the details of the signaling is not clear, whether it is MAC CE or DCI, and how to work together when TCI state switching is triggered by MAC CE or DCI separately. Higher overhead is observed with UE specific dynamic signaling. 
Option 1a/1b/1c are all network signaling so gNB and UE has the same understanding one time large TA is applied. The exact TA value applied is still determined by UE DL timing estimate. In our view, the difference between 1a/1b/1c to option 2 is option 2 based on threshold, and gNB has no idea when UE applied it.  
Option 1d/Option 3 seem to be the same category where RA preamble is send either by PDCCH order or semi-static configuration, then TAC carried by RAR is send with explicit TA value. 
 
Sub-topic 1-3: Support option 1

	Nokia, Nokia Shanghai Bell
	Sub topic 1-1: Confirm the one shot uplink timing adjustment
We believe this sub-topic needs to be discussed together with sub-topic 1-2. Our view is that RAN4 needs to discuss also the technical aspects of the solution before deciding which solution to select. We know discussion has been ongoing for some time and based on that we do not agree to either Option 1 or Option 2 and it seems there is a missing option which would allow compromise proposals. Hence, we do not agree to Option 1 without additional conditions discussed under sub-topic 1-2. Option 2 is not our preference either as we need to progress and find solution for Rel-17. 
We think that the approach where UE is allowed to perform one shot large timing adjustment autonomously is not elaborate enough and there are still many open issues that require better understanding. Below we summarize such issues:
1) Issue 1-1-1: Impact of large difference of propagation delays on UE DL synch and dPD evaluation
In the previous Rel-15 discussions, the difference in propagation delays when performing TCI switch was insignificant because the signal transition point was the same (so far assuming collocation). However, in HST FR2 scenario we observe much larger difference in propagation delays between serving and target RRHs. Hence, the observed RTD on UE side is expected to be much large than what is currently assumed.
Therefore, we are wondering, what assumption RAN4 has related to reference signals, acquisition of fine DL timing and evaluation of the difference in propagation delays between RRHs (dPD) – RTD at UE? Hence, we have concern on the accuracy of the UE timing which will be used for UL timing adjustment.
For example, from the proposal by QC we can understand that UE needs T-RS signals for that.
2) Issue 1-1-2: Timing of autonomous timing adjustment
Currently, we observe different views on the time of autonomous TA. For example, in Intel’s contribution no additional TCI state switch delay compared to existing requirement is expected. On the other hand, in QC’s proposal, UL scheduling restriction is assumed. Additionally, it is not clear what is the moment when the autonomous timing adjustment is applied, and if it is expected to delay the TCI state switch. We would also have a concern related to the actual final accuracy of the UE adjustment. In order for this not to have negative impact on the gNB performance, the accuracy of the adjustment will need to fulfil the exiting transmit timing accuracy (table 7.1.2.1.-1 in 38.133) at the first UL transmission.
Hence, to agree on the one-shot adjustment, we propose to clarify the steps of autonomous timing adjustment and accuracy requirements of the adjustment.
3) Issues 1-1-3: Testing of autonomous UL timing adjustment
Large UE autonomous timing adjustment is a completely new functionality which can have significant impact on the gNB. Hence, there is a clear need for testing such new feature, which seems challenging. Without testing it is unclear how this solution will work in the field deployments. 
New requirements and/or test will need to be defined for large one-shot autonomous timing adjustment in terms of HST FR2 Rel. 17.
Based in these aspects, we have technical concern on having only a solution which is based on large one-shot autonomous adjustment.
Sub topic 1-2: Mechanism to trigger/quit the one shot uplink timing adjustment 
Considering the number of questions that are still open in Sub-topic 1-1, and hence our concern on the one-shot solution, we propose to define a fall-back solution based on existing RA procedure. We suggest network to indicate if one-shot timing adjustment solution is need or not. For the case where is it allowed, UE can apply the one-shot adjustment. Otherwise, the RACH procedure will be used.
Fully network-based solution would only require minimal additional assistance signalling. Such fall-back solution will co-exist with large one-shot autonomous timing adjustment, and it will ensure network possibility to enable/disable the UE-based solution when needed. This can be achieved with impact in RAN4 (as UE already support RA procedure) and minimal involvement from RAN2. Such involvement is expected in any case due to a need of HST FR2 deployment flag(s) and maybe, UE capabilities.
Sub topic 1-2 Scheduling restriction
Option 2. Scheduling availability for L1-RSRP is already defined. We do not see any need for change due to HST.

	Intel
	Sub topic 1-1: Confirm the one shot uplink timing adjustment 
Support Option 1. We also agree that RAN4 need to have agreements for Issues raised in Nokia’s comment.
Sub topic 1-2: Mechanism to trigger/quit the one shot uplink timing adjustment 
We support Option 2a. We can also support Option 1a if corresponding signalling will be agreed in thread [216]. 
Sub topic 1-3 Scheduling restriction 
Support Option 1

	QC
	Additional comments to address other companies’ comments in the following:
To Nokia’s comment on testing: Note that this large UL timing adjustment autonomously by UE is based on DL timing. The DL timing accuracy is tested in demod requirement already in the uni-directional test, therefore we don’t need to repeat the test. If DL timing is accurate, UL timing is accurate too as it is following DL timing adjustment. If DL timing is not accurate, demod test can capture it.
To Apple’s comment: our proposal of RRH switch flag is a MAC-CE command, and the overhead is obviously smaller than signaling all SSB index. Number of SSB index >= number of RRHs, and the MAC-CE command only appears as one bit signaling when TCI state is across RRH, hence the total number of bits is equal to number of RRHs. Hence signaling all the SSB indexes belongs to an RRH by each RRH obviously incur much larger overhead.

	Samsung
	Sub topic 1-1: Confirm the one shot uplink timing adjustment 
Support Option 1. As we analysed in our discussion paper, for FR2 HST scenario, the mechanism of one shot uplink timing adjustment is suitable, while the factors to block similar requirement to be introduced in R15 no longer exists for this scenario. 

Sub topic 1-2: Mechanism to trigger/quit the one shot uplink timing adjustment 
It is an important aspect to be considered: for the unfinished R15 discussion, it is totally triggered by UE, but it is not the case here. 
· Firstly, we believe the NW indication of beam switching (either MAC-CE based PDCCH beam indication or DCI based PDSCH beam indication from the activated TCI set) should be the pre-condition of triggering this one shot uplink timing adjustment. 
· Secondly, as commented by many companies, only inter-RRH beam switching may face the big propagation delay difference issue. We think whether or not to trigger one shot uplink timing adjust should be based on UE’s judgement: even it is inter-RRH beam switching, if the separation distance between RRHs are small enough, UE should be given the flexibility for not triggering the one shot UL timing adjustment. 
· From above two aspects, we agree with Option 2a, but suggest to leave the threshold for FFS.
For 1a and 1c, especially for Option 1c, to have a timely notification, it should be assumed MAC-CE based solution shall be given. As we commented in thread [216], we see no scope is included in this WID to define a complex RAN2 procedure like that. 
Similar to Ericsson’s question above, with so many solutions given by companies, we need to discuss firstly how to judge one scheme is “feasible”. At least from our understanding, the criteria for this judgement should be based on MAC-CE or DCI based solution is NOT needed to be introduced. 

Sub topic 1-3 Scheduling restriction 
We can support Option 1 for the scheduling restriction to be introduced on one symbol before and after the measured symbol, to allow the big difference between serving and target RRH’s propagation delay values.



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

	R4-2119166
(CR to 38.133)
	Nokia: This CR specifies the requirement for autonomous time adjustment step for FR2 HST, which was agreed in WF R4-2108342:
·  Autonomous` timing adjust step Tq for FR2 in high-speed scenario is [4.5]Ts
The CR is not related to any of the open issues that are currently under discussion. 

	
	 Since our proposal includes change in Tq requirement, we suggest to come back to this CR after the above issue is concluded.

	
	

	





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
	One shot uplink timing adjustment approach has been supported by most of companies. However, still some companies believe more discussions are needed for one shot uplink timing adjustment including 
· Adding performance degradation notes
· Accuracy of one shot uplink timing adjustments 
· Testing
· QC DL timing accuracy test introduced in demod has already verify uplink timing accuracy
In moderator understanding, eventually these aspects have to be discussed for specifying the requirements based on the one shot timing adjustment. Given that, moderator suggest to continue discussions in the 2nd round. Companies are encouraged to provide comments/view for above aspects. The target is to agree on a WF by capturing the agreements for one shot uplink timing adjustments. 

	Sub-topic #1-2
	Based on the comments received, it is moderator observation that different companies have different preference on the triggering mechanism. 
Therefore, in my understanding, maybe we can try to discuss whether to limit the solutions to network controlled based solution (option 1) or UE autonomous based solutions (no additional NW signalling) before we jump into the 2nd level of details. 
For one shot uplink timing adjustment, it is common understanding it will ONLY occur in TCI switching between different RRH in FR2 HST scenario. Based on that, in moderator understanding, there are two level of triggering one shot uplink timing adjustment, i.e., 
· Scenarios based triggering mechanism, i.e., UE is allowed to adjust uplink timing beyond Tq if UE is configured by flag of FR2 HST  
· TCI switching based triggering mechanism, i.e., UE is allow to adjust uplink timing beyond Tq if UE is configured by TCI switching between different RRHs.  

In moderator understanding, if the necessity of TCI switching based mechanism is justified, we can further discuss the triggering mechanism in details, i.e., which signalling can be used to trigger one shot uplink timing adjustment. If not, assuming FR2 HST flag signalling will be introduced, we can further discuss UE autonomous approach. 
Network signalling to fall back to normal uplink timing adjustment can be discussed separately from signalling/mechanism to enable one shot timing adjustments. 
Therefore, companies are encouraged to share the comments/view on these two options in the 2nd round. If no consensus reached on either of these two options, moderator suggest to produce the WF by capturing the open issues for each options for further discussions in next RAN4 meeting. 

	Sub-topic #1-3
	Most of companies (7/8) support option 1 Moderator suggestions is to agree on option 1 with wording improvement to cover the CSI-RS based L1-RSRP cases as below : 
· To specify scheduling restriction for SSB/CSI-RS based L1-RSRP measurement. UE is not expected to transmit or receive one symbol before and one symbol after each consecutive SSB/CSI-RS symbols to be measured
Companies are encouraged to provide comments for above bullet. 



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

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
Moderator suggest to postpone the CR discussions to the next RAN4 meetings 



Discussion on 2nd round (if applicable)
TBA
Sub topic 1-4 Open issues for one shot uplink timing adjustment 
Companies are encouraged to share the comments/view on these two options in the 2nd round
· Adding performance degradation notes
· Moderator note: Companies are encouraged to provide view on whether the performance degradation note shall be added or not. If agree to add notes, any wording suggestions. 
· Accuracy of one shot uplink timing adjustments 
· Testing
· DL timing accuracy test introduced in demod has already verify uplink timing accuracy

Sub topic 1-5 Open issues for trigger mechanism for one shot uplink timing adjustment  
Companies are encouraged to share the comments/view on these two options in the 2nd round.
· Option 1: Scenarios based triggering mechanism, i.e., UE is allowed to adjust uplink timing beyond Tq if UE is configured by flag of FR2 HST  
· Option 2: TCI switching based triggering mechanism, i.e., UE is allow to adjust uplink timing beyond Tq if UE is configured by NW to switch TCI between different RRHs.
· Recommended WF
· Companies are encouraged to provide the comments to above options 
After GTW session, 
On Monday (8th Nov) GTW session, the following agreements have been made, i.e., 
· Agreements
· It is up to network configuration to enable one shot large uplink timing adjustment mechanism
· 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
In order to further progress, companies are encouraged to provide further view related to conditions and additional network assistance for UE to apply one shot large uplink timing adjustment. Precise descriptions of the proposals in bullet manner are required, e.g., 
	Option 1: No other condition and additional network assistance is needed. 
Comments and view on other companies’ proposals are also welcome in the further discussions. In the end, based on the discussion, these proposed bullets together with above agreement will be used to produce the WF. RAN4 shall target to evaluate the different options and conclude the final conclusion in the next RAN4 meeting. 
Companies views’ collection for 2nd round
	Company
	Comments

	xxx
	Sub topic 1-4 

Sub topic 1-5 

	Nokia, Nokia Shanghai Bell
	Sub topic 1-4 Open issues for one shot uplink timing adjustment
· Adding performance degradation notes
Before, the addition of any notes on the performance degradation, we would like to understand why there is a reason to introduce performance degradation? Would degradation happen due to inaccuracy of applied autonomous one-shot autonomous timing adjustment, of time delay between timing adjustment and actual UL Tx, or any other reasons?
Additionally, it would be necessary to understand the impact of any performance degradation. Hence, it is not clear what ‘performance degradation’ that is being proposed. Is it related to UL transmission only? Or also DL performance? And what would be the impact of a ‘performance degradation’?
The impact of any performance degradation would then need to be evaluated against solutions without such performance degradation (Sub-topic 1-5).
· Accuracy of one-shot uplink timing adjustments
As we commented in the first round, in our opinion, the HST FR2 scenario is different from the assumptions of Rel-15 discussion where the difference of propagation delays between the beams in DL were very minor. In HST FR2, there may be a very large difference in propagation times between the SSBs of different RRHs. Hence, we have strong concerns on the UE time tracking accuracy and capability of the two beams with such different propagation delays and not being colocated.
The accuracy discussion is very important because, in our opinion, it can have significant negative impact on network side to define a new mechanism without any understanding of its expected accuracy.
· Testing
We would like to get a clarification form other companies, what is the DL timing accuracy test that verifies uplink timing accuracy listed in the moderator’s proposal?
Then, based on the discussion in HST FR2 Demod GtW, TCI switching is currently not in the scope of demodulation requirements:
	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.



Moreover, in our understanding, the accuracy of synchronization in DL does not guarantee mean the accuracy of the evaluation of the difference in propagation delays/residual time difference (RTD).
In general, we do not support one-shot large autonomous UL timing adjustment. We see that there are alternative and more reliable network-based mechanisms which is based on already existing and supported mechanism. In addition, for explicit triggering of RA preamble transmission (e.g., with DCCH Order) the difference in overheads of these procedures with respect to autonomous timing adjustment is seen to be small. 

Sub topic 1-5 Open issues for trigger mechanism for one shot uplink timing adjustment
We would like to clarify both Option 1 and Optoin2.
In our view, it is crustal to define signalling that will allow the fall-back mechanism that is based on existing network-controlled mechanism. Thus, it cannot be based just on HST FR2 scenario flag (the one that was already agreed). It should be a separate flag. If it is the understanding of Option 1, then it can be reformulated as follows:
 -	Option 1: Scenarios based triggering mechanism, i.e., UE is allowed to adjust uplink timing beyond Tq if UE is configured by corresponding new flag of FR2 HST.
Otherwise, a new Option (above) shall be introduced.
In general, we do not support Option 2, unless the UE is allowed to choose in between two options: either to adjust UL timing autonomously or transmit the UL RA preamble based on such TCI switching based triggering mechanism.

	Ericsson
	Sub topic 1-4 Open issues for one shot uplink timing adjustment
we suppose performance degradation is derived by some companies concerns and GTW meeting, it was mentioned that detailed UE autonomous timing adjustment solution may face some performance degradation in case that NW can not control TA.
We don’t think it is a big problem. Firstly, the accuracy of one-shot timing adjustment can be relaxed, it is enough for NW can receive UL signal in receiving windows, not always follow timing accuracy. And it is not performance degradation. Secondly, a subsequent TA command by NW can overcome the in accuracy in time.
Sub topic 1-5 Open issues for trigger mechanism for one shot uplink timing adjustment  
Network configuration is not aligned if we understand correctly. HST flag +uni-direction signaling can be necessary network configuration in this case. In case of uni-direction and Ds=700m, timing jump always happens.
Condition can be optional :  
1. Condition on UE autonomous one-shot timing adjustment is simple, if UE detect timing offset is larger than a threshold, then UE operates autonomous one-shot timing adjustment.
1. Network control based method needs to count when the TCI switch happens between RRH and one-shot timing adjustment is needed. But the method may cause wrong operation in case that Ds is shorter or longer than definition.
1. Always enable one-shot timing adjustment regardless of conditions. It is a waste but shall work.
A question, conditions shall rely on the exact solution: autonomous or network control based.  Shall the two exact solution be discussed also at same time?

	Intel
	Sub topic 1-4 Open issues for one shot uplink timing adjustment
· Adding performance degradation notes
· Our understanding is that possible performance degradation is caused by increased inaccuracy of UL timing. We prefer to keep it FFS, so that we could analyse, whether this performance degradation is non-negligible 
· Accuracy of one shot uplink timing adjustments 
As it is mentioned in our paper R4-2118028, in our understanding the accuracy of one shot uplink timing adjustments should be no worse than 4*DL_error, where DL_error is downlink timing estimation error

Sub topic 1-5 Open issues for trigger mechanism for one shot uplink timing adjustment
We see the following trigger mechanism for one shot uplink timing adjustment :

Step 1: Network configures HST flag + uni-directional signaling 
Step 2: Network configures one shot uplink timing adjustment flag as enabled. If not, then fallback solution is used
Step 3: If one shot uplink timing adjustment flag is configured then UE adjusts its timing at the TCI state switching if the following condition is met:
Option 1. UE detects DL timing jump larger than a threshold. 
Option 2. UE receives (or received in advance) additional signaling from network saying that the TCI switch happens between RRH

For step 3 our preference is Option 1.

	Apple
	Sub topic 1-4: Performance degradation: 
Our understanding of the performance degradation is the lost of DL/UL throughput when RACH/RAR procedure is used to adjust UL timing when large jump happens. UE will not have correct UL timing during the PDCCH order PRACH, RACH and RAR transmission time.  
Sub topic 1-5: On FFS conditions: 
If no conditions are defined at all, UE may perform one time UL TA at any time. This can be an issue and contradict to the Tq requirement.
When condition is defined, there are two options:  
Option 1: The threshold will be hard to define in the specification, since the large delay jump is related to Ds. Discussion on how to define the threshold should be clarified. 
Option 2: The applied timing is still based on UE DL timing measurement. So this is still UE autonomous TA adjustment, with network assistance. Network assisted information indicate SSB index and order per RRH, so UE knows based on which TCI state switching is between RRH. When one time large delay jump is applied, both UE and gNB has the same understanding that UE applied one time TA adjustment. 
We prefer option 2.  

	QC
	Nokia’s proposal on RA transmission is feasible with least spec impact, but RA transmission becomes a large overhead in which we can eliminate by UE autonomous adjustment based on DL timing.
For UE autonomous timing adjustment, relying on UE to detect timing change is not feasible. Note that timing can be derived by PSS/SSS, but it’s based on measurement occasions and UE doesn’t tracking the change between measurement occasions. Moreover, PSS/SSS measurement performance is on RSRP accuracy and there is no timing accuracy requirement. In fact, the timing accuracy is bad for PSS/SSS and is not suitable for tracking related decision making directly. 
Therefore, without feasible detection mechanism, network signaling flag telling UE that TCI state switch is across RRH is necessary. Without the flag, UE autonomous approach is not feasible, and the large timing adjustment mechanism has to be the network control based approach.
Nokia and Huawei’s concern on losing track of N_TA is valid. We can further study whether to add performance degradation note or developing coordination mechanism between UE and network can be studied further in the next meeting.

	Huawei
	Sub topic 1-4: Performance degradation: 
The performance degradation may come from the following aspects:
-Rapid DL timing changing due to UE high speed moving. This means that the target UL reference timing is rapidly changed and whether UE can achieve the target UL timing before switching to another RRH is a challenge.
-on top of DL timing changing, limited gradual timing step after one shot timing may increase performance degradation : After one shot uplink timing adjustment, UE performs gradual timing adjustment. Gradual timing adjustment has limited step limitations, e.g., maximum aggregate adjustment rate shall be Tq per 200 ms;
- New TA indication may be not accurate: Even a TA is indicated after one shot time adjustment, as the new TA is based on the received uplink timing from network side, which includes the compensating residuals due to one shot timing adjustment, the new indicated TA may be relatively small.
- In one shot timing adjustment scheme, uplink advance time used by UE is not the same as the TA value network indicated. In other words, the TA cannot accurately present the actual UE timing advance. If network uses TA for other implementation optimization, then the information may be not correct. 
Accuracy of one shot uplink timing adjustments 
We’d like to know more about this issue. Is this talking about Te? 
Testing
To our knowledge, the DL timing accuracy test is not verified in demod so far.
Sub topic 1-5: On FFS conditions: 
 At current stage, there may be two options:
1.UE autonomous one shot timing adjustment with larger threshold; 
2.Network indicate a flag in TCI state switching when large propagation delay difference happens.


	Nokia, Nokia Shanghai Bell 2
	In the GtW session, it was clearly agreed that the network can enable/desirable one-shot uplink timing adjustment mechanism, i.e., with a simple 1-bit signalling flag.
Therefore, it is logical to split the discussion into two sub-topics:
1. one-shot uplink timing adjustment is disabled
1. one-shot uplink timing adjustment is enabled
Regarding enable/disable indication, we do not think that re-using HST FR2 flag and Uni-directional flag will work as a unique criterion of when a jump in propagation delay at TCI switch between RRHs may occur. As we see it, jumps in the TA beyond the current possible UE autonomous TA adjustment may even happen in bi-directional scenario as well. At least we see it very difficult to ensure that it will not happen. 
One-shot uplink timing adjustment is disabled
In this case, the UE UL timing stays under NW control and is based on already implemented RA mechanism, i.e., transmission of RA preamble, TAC carried by RA reply. UE shall not transmit in UL before the UE has acquired correct UL timing in the new TCI state. We assume that existing PDCCH Order may be used for triggering the preamble transmission in the new TCI state.
One-shot uplink timing adjustment is enabled
We would like to ask for further clarifications, as follows:
Autonomous one-shot uplink timing adjustment procedure
Following the comment by QC, we can expect that the UE may not be able to detect the difference in propagation delays accurately enough just based on PSS/SSS. Then, the UE will need to use some other signals, e.g., T-RS to acquire fine synch. We understand that SSB configuration signalling can help UE not to use any additional RSs when it is not needed. However, it is not clear when this would be needed but our assumption would be that the UE would know timing to any detected SSB, i.e., before the TCI switch command is received? May the knowledge that SSB is coming from a different RRH anyhow accelerate the acquisition of fine synch even before TCI switch?
In general, as we commented in the first round, the procedure (sequence of steps of autonomous one-shot procedure) needs to be clarified in order to be able to know the UE procedure. 
Trigger mechanism for one shot uplink timing adjustment 
One additional condition to consider is, indeed, the scale of the time difference. We agree that UE shall not perform autonomous timing adjustment when the difference in TA (timing advance) between the beams is below Tq. Other conditions can be discussed further as well.
Accuracy and testability of the of autonomous one-shot procedure
This open issue has not been discussed much yet, as the mechanism was not clear enough yet. However, we believe that this topic shall still be covered in the future discussions.


	Samsung
	Sub topic 1-4: Performance degradation: 
For the performance degradation notes, we want to know more about the detailed proposal. We don’t understand with or without the note in the spec, what is expected to be changed? 
As agreed in GTW, “It is up to network configuration to enable one shot large uplink timing adjustment mechanism”, in other words, the fallback mechanism is always possible to be enabled by NW. 
As many companies propose the question about DL timing issue, and if the concern is about DL performance, then this concern can be discussed for channel modelling for demodulation to make sure the baseband can handle the timing error. If the concern is about the accuracy of UL signalling after applying the one shot timing adjustment, it can be discussed for how to define the accuracy requirement. 
 
Sub topic 1-5 Open issues for trigger mechanism for one shot uplink timing adjustment
Based on the agreement from GTW, our understanding is: 
· NW will use a flag (either it is the general RRM flag for all FR2 HST RRM or a dedicated one for one-shot timing adjustment) to enable or disable UE’s one-shot timing adjustment mechanism;
· If one-shot timing adjustment is disabled
· Fallback to Rel-15 timing adjustment
·  If one-shot timing adjustment is enabled
· If triggering condition met
1. Performance one-shot timing adjustment
For the triggering condition, there are alternatives: 
Alternative-1: Pure UE autonomous mechanism: 
· Depends on UE’s measurement on DL timing difference, to be compared with the threshold specified in the spec
Althernative-2: UE autonomous triggered, but only triggered when TCI switching is indicated
· One-shot timing adjustment is only triggered when TCI switching is indicated
· Depends on UE’s measurement on DL timing difference between TCI states, to be compared with the threshold specified in the spec. 
· Inter-RRH or intra-RRH TCI switching can be differentiated by UE’s measurement on DL timing difference. 
Alternative-3: MAC-CE or DCI based, when TCI switching is indicated
· One-shot timing adjustment is only triggered when inter-RRH TCI switching is indicated: 
i. NW use MAC-CE or DCI to explicitly indicate a TCI switching is inter-RRH or intra-RRH. 

As we said during GTW, we don’t expect extensive RAN1/2 effort can be involved for this work item, and Alt-1 and Alt-2 are preferred. 

	Moderator
	Companies have different view on the root cause of performance degradation of one shot large timing adjustment. Some companies also believe the performance degradation is related to the detailed procedure of one shot large uplink timing adjustment. 
For accuracy and testing issues, it is moderator understanding, these aspects can be further discussed after the detailed procedure of one time large uplink timing adjustment is confirmed 
For detailed procedure, companies have proposed different understanding. Based on the proposals as well as the agreement in GTW, moderator proposed the following WF for final checking 
· 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 if network configuration is needed to disable one shot large uplink timing adjustment. If it is disabled, existing uplink timing adjustment, i.e., RA based mechanism, and relative related existing RAN4 requirements will be applied  
· 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
· 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 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   

	
	



[bookmark: _GoBack]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  

	XXX
	Based on the proposals as well as the agreement in GTW, moderator proposed the following WF for final checking 
· 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 needed to disable one shot large uplink timing adjustment. If it is disabled, existing uplink timing adjustment, i.e., RA based mechanism, and relative 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   
Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”




Topic #2: Signalling characteristics requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117303
	Apple
	Proposal 1: Enhanced RLM/BFD/CBD requirement with scaling Rx beam factor, where the number of Rx beam in general RRM requirement discussion.  
Proposal 2: 1280ms duration for TCI known condition can be reduced.  
Proposal 3: Reuse the existing TCI switching delay requirements for known condition.  

	R4-2117368
	CATT
	Proposal 1: For RLM/BFD requirement in FR2 HST, by reusing current sharing factor P and PCBD, it is feasible to reuse RLM/BFD evaluation period requirement for DRX cycle < 80ms. For Scenario A, N = 2 while for Scenario B, N = 6. 
Proposal 2:  For Known conditions for TCI state requirement, 1280 can be enhanced by using the agreed RX number of beams.  

	R4-2118346
	Ericsson
	Proposal 1: Scaling factor in CBD can be different/ bigger than scaling factor in RLD/BFD, which enhances capacity and efficiency of recovery from failure meanwhile keeps faster measurement in normal case. 
Proposal 2: The effect of reducing 1280ms is relaxing UE’s capacity of remaining QCL properties of the RS indeed, instead of limiting network response time. We suggest keeping 1280ms duration for known condition.
Proposal 3: TCI switch is triggered with pre-defined or configured conditions to mitigate sharp sudden drop of SNR e.g., when conjunction between two consecutive SSB indexes. The effects on requirement can be checked further.


	R4-2118806
	Huawei, Hisilicon
	Proposal1: No enhancement on RLM/BFD requirements are expected for short DRX.
[bookmark: OLE_LINK2]Proposal 3: The known condition of TCI state can be reduced to 480ms for FR2 HST.
Proposal 4: The existing TCI switching delay in known case can be reused in FR2 HST with updated known TCI state condition.
Proposal 5: Prefer to only consider known TCI switching in FR2 HST. 
Moderator Note: Proposal 2 on L1-RSRP measurement is moved to topic #3 



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1: 1280ms duration for known condition 
Sub-topic description:
WF for TCI switching delay requirements has been approved in previous meeting as 	
	· RAN4 will further study 1280ms duration for known condition 
· RAN4 will further study the TCI switching delay requirements
· Option 1: Reuse the existing TCI switching delay requirements for known condition 
· Option 2: NW triggered TCI switching to avoid sharp SNR drop 
Further enhancement on TCI switching delay based on Rel-17 TCI design can be discussed in FeMIMO WI.



The motivation of further reducing 1280ms duration for known condition is to consider the moving distance over last 1280ms in high speed scenario could result in the coverage hole issue and delay jump [7303]. Also, the measurement in last 1280ms cannot be still valid in some scenarios [8806]. On the other hand, [8346] interpreted shorten 1280ms duration is to relax the UE capability to maintain the QCL. At least in moderator understanding, such shorten 1280ms duration is only applied for CPE in the FR2 HST scenarios. Such CPE has to maintain the QCL within 1280ms in other scenarios than HST. With this, moderator suggest to further discuss the needs of reducing 1280ms duration for known condition. Companies are encouraged to provide comments to address the concerns raised in 8346. 
Moderator suggest to focus on known condition discussion in the initial round. Further discussion on TCI switching delay can be done in intermediate round based on the consensus for known condition. 
Open issues and candidate options before e-meeting:
· Proposals and/or Observations
· Option 1: Keeping the 1280ms duration for known condition (Ericsson)
· Option 2: Reduce the 1280ms duration for known condition (Apple, CATT, Huawei) 
· Recommended WF
· Companies are encouraged to provide comments for above options 
Sub-topic 2-2: RLM/BFD/CBD
Sub-topic description:
In the previous RAN4 meeting, WF for RLM/BFD/CBD evaluation period has been approved as 
	RLM/BFD evaluation period 
· The sharing factor P and PCBD, current specification can be reused for FR2 HST 
RAN4 will further study the time instances for measurement for RLM/CBD evaluation period for short DRX case


In this meeting, proposals on RLM/BFD have different view on whether the evaluation period shall be further reduced. In [8806], it is pointed out that evaluation period has been discussed in FR1 HST scenario but conclude no need to further reduce the period. As long as the DRX cycle can be capped in HST scenarios, e.g., 80ms, no need to enhance the requirements. Moderator suggest to reach consensus on whether the evaluation period can be enhanced or not before we discussed how to enhance such requirements. Moderator suggest to focus on the discussion for RLM/BFD in the intial round and further discuss for CBD requirements later. 
· Proposals and/or Observations
· Option 1: No enhancement on RLM/BFD requirements for DRX <=80ms (Huawei, QC)
· Option 2: Enhancement on RLM/BFD requirements by assuming different sharing factor for DRX<=80  (Apple, CATT, Ericsson) 
· Recommended WF
· Companies are encouraged to provide comments for above options 

Companies views’ collection for 1st round
	Company
	Comments

	XXXQC
	2-2
We don’t see the need for RLM/BFD enhancement in FR2 HST. We don’t consider such enhancement in FR1 even with 500km/h speed. UE is on a fixed trajectory with RRHs serving it along the route, RLM/BFD is unlikely with proper RRH deployment in HST, thus we don’t see the need for this enhancement.

	Nokia
	2-2: RLM/BFD/CBD
Further studies are needed. 

	Ericsson
	Sub-topic 2-1: 1280ms duration for known condition 
To answer the question, we shall align the understanding is the purpose of known condition to limit network response time due to channel variation or request UE capacity.
Regarding R4- 1913314 ‘UE’s beam tracking resource is limited so that UE is not able to track all configured resource.’  R4-1903628 ‘In other words, if the target TCI state is contained in activated TCI states or UE previously performs L1-RSRP measurement on the RS resource indicated by the target TCI state, that target TCI state should be considered as known.’ The definition requests UE can hold measurement report in 1280ms. 
The only argument may be UE in HST FR2 cannot keep valid L1-RSRP measurement in 1280ms, so UE wants to relax memory capacity. But it’s incorrect justification, the requirement is a capacity requirement for scenarios. Even beam switch occurs before 1280ms in some scenarios, there are scenarios in which 1280ms still work. And same UE shall work in low-speed scenarios other than 350km/h.
Sub-topic 2-2: RLM/BFD/CBD
We suggest to use different scaling factor in CBD can be different/ bigger than scaling factor in RLD/BFD e.g. scaling factor in RLD/BFD use beam number [2]/[6], but scaling factor in CBD is to secure identification of candidate beams which is sensitive to avoid RLF, scaling factor can keep 8.
New sub-topic 
And we do want to highlight our proposal 3: TCI switch is triggered with pre-defined or configured conditions to mitigate sharp sudden drop of SNR e.g., when conjunction between two consecutive SSB indexes. The effects on requirement can be checked further.
The proposal is based on SNR drop in some cases and we’d like to keep the question open. Even if no solution is agreed, we encourage companies to check if this SNR problem shall be considered firstly.

	Huawei
	Subtopic 2-1
Option 2
Subtopic 2-2
Option 1. High speed strain moves along fixed rail track. Even UE falls into deep fading at certain instance, it can recover afterwards along with it moves. On the other hand, once RLF happens, UE would perform RRC re-establishment procedure. As we know RRC re-establishment is a quite long procedure and would take more time for UE to recover. We think the same rational can also be applied in FR2 HST, that’s faster RLM/BFD in high speed train scenario is not expected and is unnecessary.

	Apple 
	Subtopic 2-1: option 2
Subtopic 2-2: option 2

	Intel
	Subtopic 2-1: No strong view. Slightly prefer Option 2
Subtopic 2-2: No strong view. Slightly prefer Option 2
New sub-topic from Ericsson’s comment: Our concern is that such solution will require involvement of other WGs

	CATT
	Sub-topic 2-2:
Separate RLM/BFD and CBD discussion. For RLM and BFD, we support option 2. 

	Nokia3
	Further to our previous comments, we provide a revision below.
2-1
Option 1. We have not identified a need for changing the known TCI state conditions in our simulations.
2-2
Option 1. We have in general not identified a need to enhance RLM/BFD requirements from our simulations when applying short DRX.


	Samsung
	Sub-topic 2-1: 
Option 2, reduce the 1280ms duration for known condition is reasonable. 
The argument of option 2 is not based on the condition to apply the more stringent delay requirement, but to make sure the condition value itself is justified and reasonable. Yes, even we kept the value as Option 1, UE is still be required to have the stringent delay requirement to known cell, but then to readers the justification for HST scenario is totally lost.  
Sub-topic 2-2: Option 1 is okay to us.


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

	XXX
	Company A

	
	Company B

	
	

	[Moderator]: No CRs/TPs submitted.



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 #2-1
	Background:
TBA
3 companies support option 1, 4 companies support option 2. With that, it is not easy to converge to the agreements even we continue discussions. Without consensus on specifying the new requirements for known condition for FR2 HST scenarios, the current know condition has to be confirmed to be applicable for FR2 HST scenarios. Moderator suggest to agree on option 1 as tentative agreements. 
Tentative agreements:
The existing 1280ms duration for known condition is applied for FR2 HST scenario TBA
Candidate options:
· Option 1:
· Option 2: 
Recommendations for 2nd round:
TBANo need to have 2nd round discussions 

	Sub-topic #2-2
	Background:
TBA
For RLM/BFD, 4 companies (QC, Nokia, Huawei, Samsung) support option 1 and 4 companies support option 2 (Ercisson, CATT, Intel, Apple) . Without majority supports on further enhancing the requirements, RAN4 has to confirm the existing RLM/BFD requirements are applied for FR2 HST scenarios 
For CBD requirements, companies view are not collected in the 1st round e-mail discussion. Moderator suggest to collect companies view on CBD requirements, in the 2nd round. 
Tentative agreements:
The existing RLM/BFD requirements for DRX <=80ms TBAis applied for FR2 HST scenarios 
Companies are encouraged to provide comments on the CBD requirements in the 2nd round 
Candidate options:
· Option 1: No enhancement on CBD requirements for DRX <=80ms
· Option 2: Enhancement on CBD requirements by assuming different scaling factor for DRX<=80
Recommendations for 2nd round:
TBAContinue discussions for CBD requirements 




Discussion on 2nd round (if applicable)

Sub-topic 2-3 Known condition & RLM/BFD
Can the following bullets be agreed? 
The existing 1280ms duration for known condition is applied for FR2 HST scenario
The existing RLM/BFD requirements for DRX <=80ms is applied for FR2 HST scenarios
Sub-topic 2-4 CBD requirements 
Companies are encouraged to provide the comments for the following options for CBD requirements 
· Option 1: No enhancement on CBD requirements for DRX <=80ms
· Option 2: Enhancement on CBD requirements by assuming different scaling factor for DRX<=80
Companies views’ collection for 2nd round
	Company
	Comments

	Ericsson
	Sub-topic 2-3 Known condition & RLM/BFD
Agree on: ‘The existing 1280ms duration for known condition is applied for FR2 HST scenario’
For RLM/BFD, we still support RX beam number following RX beam factor for set-1 and set-2. 
Sub-topic 2-4 CBD requirements 
We can compromise to Option1. 

	Apple
	For RLM/BFD, we also support Rx beam number following Rx beam factor for set-1 and set-2.  

	QC
	We don’t see justification from the first round comment on the motivation/necessity to enhance RLM/BFD in FR2 HST given no enhancement in FR1 HST, concern from Huawei and simulation results from Nokia. Therefore, we have the following opinions:

Sub-topic 2-3
Support recommendations from moderator.
Sub-topic 2-4
Support option 1


	CATT
	For RLM/BFD, we support RX beam number following Rx beam factor for Set 1 and Set 2

	Huawei
	Sub topic 2-3, similar view as Ericsson
Subtopic 2-4: support option 1

	ZTE
	For RLM/BFD, we support RX beam number following Rx beam factor for Set 1 and Set 2

	Moderators
	For RLM/BFD, even though majority view is to follow Rx beam factor for set 1 and set 2 but QC still prefer to keep the current requirements. Therefore, moderator suggest to capture these two options as open issues but confirm the known conditions of 1280ms since no objection received, i.e., 
· The existing 1280ms duration for known condition is applied for FR2 HST scenario
· RAN4 will further study the RLM/BFD requirements for DRX <=80ms for FR2 HST scenarios
· Option 1: following RX beam factor for set-1 and set-2
· Option 2: The existing RLM/BFD requirements for DRX <=80ms is applied
For CBD, it seems option 1 can be agreed, i.e., 
· No enhancement on CBD requirements for DRX <=80ms




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  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
Based on the comments, moderator suggest to approve the following as WF 
For RLM/BFD requirements 
· The existing 1280ms duration for known condition is applied for FR2 HST scenario
· RAN4 will further study the RLM/BFD requirements for DRX <=80ms for FR2 HST scenarios
· Option 1: following RX beam factor for set-1 and set-2
· Option 2: The existing RLM/BFD requirements for DRX <=80ms is applied
For CBD requirements
· No enhancement on CBD requirements for DRX <=80ms




Topic #3: Measurement procedure requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2117304
	Apple
	Proposal 1: Reuse the Rel-16 FR1 HST scaling factor M2 for FR2 HST intra-freq measurement requirement. Same SMTC periodicity bound (i.e., 40ms) can be reused. 
Proposal 2: 
Mpss/sss_sync_w/o_gaps = 3N, where N is the number of Rx beam follows the general RRM requirement discussion. 
Mmeas_preriod_w/o_gaps = 3N, where N is number of Rx beam follows the general RRM requirement discussion. 
Proposal 3: Reuse the Rel-16 FR1 HST scaling factor K for FR2 HST L1-RSRP measurement requirement, with the same SMTC periodicity bound of 40ms. The number of Rx beams can be reduced follows the general RRM requirement discussion.  

	R4-2117369
	CATT
	Proposal 1: Mpss/sss_sync_w/o_gaps  and Mmeas_period_w/o_gaps can be enhanced by reducing RX beams from 8 in PSS/SSS detection and Measurement period. The number of RX beams can be used as 2 and 6 for Scenario A and Scenario B. 
Proposal 2: The same M2 in Rel-16 HST can be reused for FR2 HST.
Proposal 3: For L1 RSRP measurement, reuse the Rel-16 FR1 HST scaling factor K for FR2 HST. N can be reduced to 2 and 6 for Scenario A and Scenario B.

	R4-2118342
	Ericsson
	Proposal 1: Reuse the Rel-16 FR1 HST scaling factor M2 for FR2 HST.
Proposal 2: Reuse the Rel-16 FR1 HST scaling factor K for FR2 HST.

	R4-2118807
	Huawei, Hisilicon
	Proposal 1: DRX upper bound for enhanced RRM HST FR2 requirements in connected mode can be 80ms.
Proposal 2: In enhanced FR2 HST requirements, M2 is always equal to 1, as HST FR2 enhanced requirement is applied to SMTC <=40ms.
Proposal 3: For PSS/SSS detection delay in FR2 HST
· Mpss/sss_sync_w/o_gaps is to be reduced accordingly as per the agreed RX beam number,
· The sample number is not supposed to be changed for DRX≤ 80ms.
Proposal 4: For measurement period in FR2 HST
· M2 is always equal to 1, as HST FR2 enhanced requirement is applied to SMTC <=40ms.
· The sample number is not supposed to be changed for DRX≤ 80ms.
Moderator Note: Proposal on L1-RSRP is moved here 
Proposal 2: Factor 1.5 can be removed for DRX cycle≤ 80ms in L1-RSRP measurement period for FR2 HST.

	R4-2119112
	ZTE Corporation
	Proposal 1: reusing the Rel-16 FR1 HST scaling factor M2 for FR2 HST or keep the 1.5 factor.
Proposal 2: reusing the Rel-16 FR1 HST scaling factor K for FR2 HST L1-RSRP measurement requirement, with the same SMTC periodicity bound of 40ms

	R4-2119168
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 are encouraged to investigate the potential handover issues in unidirectional scenarios when UE is moving in the direction opposite to the pointing direction of RRH TX beams.
Proposal 2: Two options for SA intra-frequency cell identification time requirements 
 Option 1: A separate set of requirements for deployment Scenarios A and B
For unidirectional Scenario A, the SA intra-frequency cell identification time requirement is enhanced for DRX cycle ≤ [160 ms] for both PSS/SSS detection and L3 measurements in Tables 2 and 3.
Table 2: Time period for PSS/SSS detection for Scenario A, (Frequency range FR2)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil(Mpss/sss_sync_w/o_gaps_A  x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra

	DRX≤ [160ms]
	max(600ms, ceil(1.5 x Mpss/sss_sync_w/o_gaps_A  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	160ms< DRX cycle ≤ 320ms
	max(600ms, ceil(1.5 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified



Table 3:  Measurement period for intra-frequency measurements for Scenario A, (FR2)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(400ms, ceil(Mmeas_period_w/o_gaps_A x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra

	DRX≤ [160ms]
	max(400ms, ceil(1.5x Mmeas_period_w/o_gaps_A x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	160ms< DRX cycle≤ 320ms
	max(400ms, ceil(1.5x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	ceil(Mmeas_period_w/o_gaps Xkp x Klayer1_measurement ) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified


Mpss/sss_sync_w/o_gaps_A  =  Mmeas_period_w/o_gaps_A = 6
For unidirectional and bidirectional Scenario B, the SA intra-frequency cell identification time requirement is enhanced for DRX cycle ≤ [40 ms] for both PSS/SSS detection and L3 measurements in Tables 4 and 5.
Table 4: Time period for PSS/SSS detection for unidirectional Scenario B, (Frequency range FR2)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil(Mpss/sss_sync_w/o_gaps_B  x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra

	DRX≤ [40ms]
	max(600ms, ceil(1.5 x Mpss/sss_sync_w/o_gaps_B  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	40ms< DRX cycle ≤ 320ms
	max(600ms, ceil(1.5 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified 



Table 5:  Measurement period for intra-frequency measurements for unidirectional Scenario B, (FR2)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(400ms, ceil(Mmeas_period_w/o_gaps_B x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra

	DRX≤ [40ms]
	max(400ms, ceil(1.5x Mmeas_period_w/o_gaps_B x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	40ms< DRX cycle≤ 320ms
	max(400ms, ceil(1.5x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	ceil(Mmeas_period_w/o_gaps Xkp x Klayer1_measurement ) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified


Mpss/sss_sync_w/o_gaps_B  =  Mmeas_period_w/o_gaps_B = 18
Option 2: One unified/common set of requirements representing all deployment scenarios (Dmin is ranging from 10 m to 150 m) 
For generic deployment scenarios, the existing Rel-16 SA intra-frequency cell identification time requirement is applied for DRX cycle ≤ [40 ms] for both PSS/SSS detection and L2 measurements in Tables 9 and 10; M2 is adopted from FR1 HST.
Table 9: Time period for PSS/SSS detection for all scenarios, (Frequency range FR2)
	DRX cycle
	TPSS/SSS_sync_intra

	No DRX
	max(600ms, ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5M2 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra

	DRX cycle>320ms
	ceil(Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement)  x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 2:	When TBD is not configured, M2 = 1.5; When TBD is configured, M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2=1.
NOTE 3:   DRX cycle ≤ [40 ms] is not applicable to FR2 HST scenarios




Table 10:  Measurement period for intra-frequency measurements for all scenarios, (FR2)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(400ms, ceil(Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra

	DRX cycle≤ 320ms
	max(400ms, ceil(1.5M2x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms
	ceil(Mmeas_period_w/o_gaps Xkp x Klayer1_measurement ) x DRX cycle x CSSFintra

	NOTE 1:	If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified
NOTE 2:	When TBD is not configured, M2 = 1.5; When TBD is configured, M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2=1.
NOTE 3:   DRX cycle > [40 ms] is not applicable to FR2 HST scenarios.




The pros and cons of the above options are summarized below:
	
	Pros and cons

	Option 1
	The specified requirement is optimized and dedicated to a specific deployment scenario. Consequently, it may not represent a practical deployment scenario. If a deployment scenario differs from Scenarios A or B, then a new set of requirement needs to be defined.  

	Option 2
	One representative requirement for all possible deployment scenarios. This means, one size fits all. Such a requirement may be unfair to specific scenarios.  



Proposal 3: RAN4 are encouraged to investigate the potential beam switching issues in unidirectional scenarios when UE is moving in the direction opposite to the pointing direction of RRH TX beams.
Proposal 4: Two options for SSB-based L1 measurement requirements
Option 1: Separate sets of requirements for deployment Scenarios A and B
For unidirectional Scenario A, the SSB-based L1 measurement requirement is enhanced for DRX cycle ≤ [160 ms] in Table 11.
Table 11:  Measurement period for TL1-RSRP_Measurement_Period_SSB for FR2 for Scenario A
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P*NA)*TSSB)

	DRX cycle ≤ [160ms]
	max(TReport, ceil(1.5*M*P*NA)*max(TDRX,TSSB))

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(1.5*M*P*N)*TDRX

	Note:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.


NA = 2
For unidirectional and bidirectional Scenario B, the SSB-based L1 measurmeent requirement is enhanced for DRX cycle < [40 ms] in Table 13.
Table 13:  Measurement period for TL1-RSRP_Measurement_Period_SSB for FR2 for bidirectional Scenario B
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P*NB)*TSSB)

	DRX cycle < [40ms]
	max(TReport, ceil(1.5*M*P*NB)*max(TDRX,TSSB))

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(1.5*M*P*N)*TDRX

	Note:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.


NB = 6  
      Option 2: One unified/common set of requirements representing all deployment scenarios (Dmin is ranging from 10 m to 150 m)  
For generic deployment scenarios, the existing Rel-16 SSB-based L1 measurmeent requirement is applied for DRX cycle < [40 ms] in Table 14; K is adopted from FR1 HST.
Table 14:  Measurement period for TL1-RSRP_Measurement_Period_SSB for FR2 for all scenarios
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5K*M*P*N)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(1.5*M*P*N)*TDRX

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
NOTE 2:	When TBD is not configured, M2 = 1.5; When TBD is configured, M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2=1.
NOTE 3:   DRX cycle < [40 ms] is not applicable to FR2 HST scenarios




Proposal 5: For Scenarios A and B, reuse the same CSI-RS based L1-RSRP measurement requirement and adopt the FR1 HST methodology for enhancing the scaling factor 1.5 in Table 15.
Table 15: Measurement period TL1-RSRP_Measurement_Period_CSI-RS for FR2 for Scenarios A and B
	Configuration
	TL1-RSRP_Measurement_Period_CSI-RS (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5K*M*P*N)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P*N)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-RSRP measurement is transmitted with Density = 3.
Note 3:	K = 1 when TCSI-RS ≤ 40 ms and TBD are configured; otherwise K = 1.5.




Proposal 6: For SA cell reselection in idle mode, the scaling factor N1 is 3 with DRX cycle = 320 ms for Scenarios A and B.  



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
For measurement procedure, companies provide input based on the previous approved WF as below. 
	PSS/SSS detection & intra-frequency measurement 
· FFS whether to reuse the Rel-16 FR1 HST scaling factor M2 for FR2 HST or keep the 1.5 factor 
· Mpss/sss_sync_w/o_gaps and Mmeas_period_w/o_gaps is proportional to the number of samples (S) and of receiver sweeping beams (N)

L1-RSRP measurement 
· FFS whether to reuse the Rel-16 FR1 HST scaling factor K for FR2 HST L1-RSRP measurement requirement, with the same SMTC periodicity bound of 40ms or keep the 1.5 factor
· Further enhancement can be considered if network assistant information is introduced. 



The sub topics can be arranged as 
· Sub topic 3-1 PSS/SSS detection & Intra-frequency measurement 
· Sub topic 3-2: L1-RSRP measurement enhancement

Sub-topic 3-1: PSS/SSS detection & intra-freqency measurement
Sub-topic description 
It is moderator observation that most of companies propose to reuse M2 for FR2 HST. 
In this e-mail thread, moderator suggest to confirm to reuse the M2 
Open issues and candidate options before e-meeting:
· Proposals and/or Observations
· Option 1: reuse the Rel-16 FR1 HST scaling factor M2 for FR2 HST 
· Option 2: keep 1.5 factor
· Recommended WF
· Companies are encouraged to confirm above proposals for PSS/SSS detection and intra-frequency measurement 
[bookmark: OLE_LINK3]Sub-topic 3-2: L1-RSRP measurement enhancement
Sub-topic description 
It is moderator observation that most of companies propose to reuse the Rel-16 FR1 HST scaling factor K for FR2 HST L1-RSRP measurement requirement, with the same SMTC periodicity bound of 40ms or keep the 1.5 factor
In this e-mail thread, moderator suggest to confirm such option
Open issues and candidate options before e-meeting:
· Proposals and/or Observations
· Option 1: reuse the Rel-16 FR1 HST scaling factor K for FR2 HST L1-RSRP measurement requirement, with the same SMTC periodicity bound of 40ms 
· Option 2: Keep 1.5 factor
· Recommended WF
· Companies are encouraged to confirm above proposals for PSS/SSS detection and intra-frequency measurement 

Companies views’ collection for 1st round
	Company
	Comments

	XXXQC
	3-1 and 3-2
We understand that the majority view is option 1 for both issues. But that’s from relaxation perspective. To address the possibility of RRHs can be on both side for scenario B, we can also interpret this factor as allowance to search both side and repurpose this factor. Then it’s better to keep the 1.5 factor or even increase it to 2.

	ZTE
	Sub-topic 3-1: PSS/SSS detection & intra-freqency measurement:
We support Option 1. If decreasing M2 from 1.5 to 1, which can shorten the PSS/SSS detection time period, at the same time, the measurement accuracy can still be guaranteed. So we believe the same enhancement can be applied as Rel-16 FR1 HST, i.e. replace 1.5 by M2.
Sub-topic 3-2: L1-RSRP measurement enhancement:
We support Option 1. Similiar as Sub-topic 3-1, reusing the same enhancement applied in Rel-16 FR1 HST, then the L1-RSRP measurement period can be reduced.


	Nokia
	3-1: PSS/SSS detection & intra-freqency measurement
This issue seems to be similar to Issue 3-1-2: M2 scaling factor for short DRX in thread [216]. It is recommended to merge the discussion into one rather then two independent discussions. Thus, our comments made in thread [216] for the issue are the same (see Issues 3-1-2, Topic 3 in thread [216]). 

3-2: L1-RSRP measurement enhancement
As the DRX upper bound, the number of UE RX beams and the scaling factor K are interrelated, it is recommended to discuss the three factors jointly. As such, two options are feasible for enhancing SSB-based L1-RSRP measurements.

Option 1: A separate set of requirements for deployment Scenarios A and B
For unidirectional Scenario A, the DRX upper bound = [160 ms] for SSB-based L1 measurement requirement and the 1.5 scaling factor is kept for all SSB periodicities in the table below. 
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P*NA)*TSSB)

	DRX cycle ≤ [160ms]
	max(TReport, ceil(1.5*M*P*NA)*max(TDRX,TSSB))

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(1.5*M*P*N)*TDRX

	Note:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.


NA = 2
For unidirectional and bidirectional Scenario B, the DRX upper bound = [40 ms] for SSB-based L1 measurement requirement and the 1.5 scaling factor is kept for all SSB periodicities in the table below.
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P*NB)*TSSB)

	DRX cycle < [40ms]
	max(TReport, ceil(1.5*M*P*NB)*max(TDRX,TSSB))

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(1.5*M*P*N)*TDRX

	Note:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.


NB = 6  

Option 2: One unified/common set of requirements representing all deployment scenarios (Dmin is ranging from 10 m to 150 m)
For generic deployment scenarios, the DRX upper bound = [40 ms] for SSB-based L1 measurement requirement and the scaling factor K is adopted from FR1 HST in the table below.
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(K*M*P*N)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(1.5*M*P*N)*TDRX

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
NOTE 2:	When TBD is not configured, K = 1.5; When TBD is configured, K = 1.5 if TSSB periodicity > 40 ms; otherwise K=1.
NOTE 3:   DRX cycle < [40 ms] is not applicable to FR2 HST scenarios





From our simulation analysis, beam switching faces the same issue as inter-cell mobility when in the direction that is opposite to the pointing direction of RRH TX beams for unidirectional deployment scenarios. Thus, we have made the following observation and proposal in R4-2119168:
Observation 6: For unidirectional Scenarios A and B, no beam switching could occur at the switching point when UE is moving in the opposite direction to the pointing direction of RRH TX beams since the target beam SNR is worse than the serving beam.
Proposal 3: RAN4 are encouraged to investigate the potential beam switching issues in unidirectional scenarios when UE is moving in the direction opposite to the pointing direction of RRH TX beams.


	Ericsson
	Sub-topic 3-1: PSS/SSS detection & intra-frequency measurement
Support Option 1

Sub-topic 3-2: L1-RSRP measurement enhancement
Support Option 1

And we agree on proposal by Nokia ‘Proposal 1: RAN4 are encouraged to investigate the potential handover issues in unidirectional scenarios when UE is moving in the direction opposite to the pointing direction of RRH TX beams.’ It was observed and discussed in last meetings and  matches our consideration on conditional TCI switch in ‘R4-2118346’ in Topic #2. The phenomenon happens in handover &beam management both possibly. And least we suggest to keep it open as standalone issue. 

	Huawei
	Sub-topic 3-1: PSS/SSS detection & intra-freqency measurement
Support option 1. According to the existing description, M2 is always equal to 1, as it is already agreed that HST FR2 enhanced requirement is applied to SMTC <=40ms. However increase the factor (option 2) is also fine especially for scenario B, to provide some margin for implementation

Sub-topic 3-2: L1-RSRP measurement enhancement
Same view as Sub-topic 3-1: Support option 1, and option 2 is also fine.

	Apple
	Subtopic 3-1: option 1
Subtopic 3-2: option 1  

	Intel
	For both sub-topics FR2 HST is time-sensitive, so shorten the periods is reasonable
Sub-topic 3-1: Support Option 1
Sub-topic 3-2: Support Option 1 

	CATT
	Sub-topic 3-1:
Support option 1.
Sub-topic 3-2:
Support option 1.

	Samsung
	For both sub-topic 3-1/2: we are okay with Option 1. Suggest to use that as start point, unless we find technical issues in following meetings, the start point can be used to define requirement.




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

	XXXR4-2119168
(TP to TR 38.854)
	Company ANokia: It is recommended to approve the TP of the paper.

	
	Company B

	
	

	[Moderator]: No CRs/TPs contributed 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.
	Sub-topic
	Status summary 

	Sub-topic #3-1: TBA
	Issue 2-x-x: TBA
Background:
Majority companies supports option 1 except QC and Nokia. Nokia suggest to have joint discussion with different e-mail thread. Considering the situation, Moderator suggest to confirm the option 1 unless technical issue identified if any
TBA
Tentative agreements:
TBAReuse the Rel-16 FR1 HST scaling factor K for FR2 HST L1-RSRP measurement requirement, with the same SMTC periodicity bound of 40ms unless technical issues identified 
Candidate options:
· Option 1:
· Option 2: 
Recommendations for 2nd round:
TBA

	Sub topic 3-2 
	Background:
Majority companies supports option 1.  Nokia suggest to have further discussions to address beam switching issue in unidirectional scenarios considering for scaling factor K, Rx beam and upper bound for DRX cycle. 
Therefore, moderator suggest to open the discussion based on Nokia’s proposals in the 2nd round and collect companies view. 
Candidate options 
Option 1: A separate set of requirements for deployment Scenarios A and B
Option 2: One unified/common set of requirements representing all deployment scenarios (Dmin is ranging from 10 m to 150 m)




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

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised” Moderator suggest to focus on the discussion for L1-RSRP first and postpone TP discussions to the next RAN4 meeting



Discussion on 2nd round (if applicable)
Sub-topic 3-3 PSS/SSS detection & intra-frequency measurement 
Can this be agreed? 
· Reuse the Rel-16 FR1 HST scaling factor K for FR2 HST L1-RSRP measurement requirement, with the same SMTC periodicity bound of 40ms unless technical issues identified
Sub-topic 3-4 L1 RSRP measurement requirements 
Companies are encouraged to provide the comments for the following options for L1-RSRP measurement requirements 
Option 1: A separate set of requirements for deployment Scenarios A and B
For unidirectional Scenario A, the DRX upper bound = [160 ms] for SSB-based L1 measurement requirement and the 1.5 scaling factor is kept for all SSB periodicities in the table below. 
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P*NA)*TSSB)

	DRX cycle ≤ [160ms]
	max(TReport, ceil(1.5*M*P*NA)*max(TDRX,TSSB))

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(1.5*M*P*N)*TDRX

	Note:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.


NA = 2
For unidirectional and bidirectional Scenario B, the DRX upper bound = [40 ms] for SSB-based L1 measurement requirement and the 1.5 scaling factor is kept for all SSB periodicities in the table below.
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P*NB)*TSSB)

	DRX cycle < [40ms]
	max(TReport, ceil(1.5*M*P*NB)*max(TDRX,TSSB))

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(1.5*M*P*N)*TDRX

	Note:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.


NB = 6  

Option 2: One unified/common set of requirements representing all deployment scenarios (Dmin is ranging from 10 m to 150 m)
For generic deployment scenarios, the DRX upper bound = [40 ms] for SSB-based L1 measurement requirement and the scaling factor K is adopted from FR1 HST in the table below.
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(K*M*P*N)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(1.5*M*P*N)*TDRX

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
NOTE 2:	When TBD is not configured, K = 1.5; When TBD is configured, K = 1.5 if TSSB periodicity > 40 ms; otherwise K=1.
NOTE 3:   DRX cycle < [40 ms] is not applicable to FR2 HST scenarios





Companies views’ collection for 2nd round
	Company
	Comments

	Ericsson
	Sub-topic 3-3 PSS/SSS detection & intra-frequency measurement
[bookmark: OLE_LINK4]Agree with moderator’s comment.
Sub-topic 3-4 L1 RSRP measurement requirements 
Support Option 1

	Intel
	Sub-topic 3-3 PSS/SSS detection & intra-frequency measurement
Ok with moderator’s comment.
Sub-topic 3-4 L1 RSRP measurement requirements 
DRX upper bound for enhanced requirements in Option 1 should follow the agreement from thread [216]. Support Option 1.

	QC
	Sub-topic 3-3
Agree with moderator’s suggestion if this note can be added, as we commented in the first round:
FFS whether to introduce scaling factor to account for two side RRH issue, at least for scenario B, and the value of the scaling factor
Sub-topic 3-4
Should we have a unified upper bound for DRx? Following GTW conclusion of 80ms is good.

	CATT
	Sub-topic 3-3: PSS/SSS detection & intra-freqency measurement
For M2, agree with moderator’s suggestion. 
For “Mpss/sss_sync_w/o_gaps and Mmeas_period_w/o_gaps is proportional to the number of samples (S) and of receiver sweeping beams (N). Is there any agreement by using the agreed RX beam number of Set 1 and Set 2?”

	Huawei
	Sub-topic 3-3 PSS/SSS detection & intra-frequency measurement
Ok with moderator’s comment.
Sub-topic 3-4 L1 RSRP measurement requirements 
Support option 1.

	ZTE
	Sub-topic 3-3 PSS/SSS detection & intra-frequency measurement
Agree with moderator’s comment.
Sub-topic 3-4 L1 RSRP measurement requirements 
   Support Option 1.

	Moderator
	For PSS/SS and intra-freq measurement, there is copy & paste error, it intends to confirm M2 instead of K, i.e., 
· Reuse the Rel-16 FR1 HST scaling factor M2 for FR2 HST with the same SMTC periodicity bound of 40ms unless technical issues identified
Let us confirm above during the final checking window. 
For L1-RSRP, it seems companies are ok to confirm to reuse the scaling factor K and revised option 1 by capturing the agreement on upper bound of DRX is acceptable. i.e., two set of requirements for L1-RSRP measurement
· Reuse the Rel-16 FR1 HST scaling factor K for FR2 HST L1-RSRP measurement requirement, with the same SMTC periodicity bound of 40ms unless technical issues identified
· Separate sets of requirements for deployment Scenarios A and B
For scenario A 
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P*NA)*TSSB)

	DRX cycle ≤ [80ms]
	max(TReport, ceil[1.5*M*P*NA)*max(TDRX,TSSB))

	Note:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.


NA = 2
For scenario B
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P*NB)*TSSB)

	DRX cycle < [80ms]
	max(TReport, ceil(1.5*M*P*NB)*max(TDRX,TSSB))

	Note:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.


NB = 6  





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  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
Based on the comments, moderator suggest to approve the following as WF 
For PSS/SS and intra-freq measurement
· Reuse the Rel-16 FR1 HST scaling factor M2 for FR2 HST with the same SMTC periodicity bound of 40ms unless technical issues identified
· FFS if a different scaling factor is needed for scenario-B with two-side RRH
For L1-RSRP measurement 
· Reuse the Rel-16 FR1 HST scaling factor K for FR2 HST L1-RSRP measurement requirement, with the same SMTC periodicity bound of 40ms unless technical issues identified
· Separate sets of requirements for deployment Scenarios A and B
For scenario A 
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P*NA)*TSSB)

	DRX cycle ≤ [80ms]
	max(TReport, ceil([1.5]*M*P*NA)*max(TDRX,TSSB))

	Note:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.


NA = 2
For scenario B
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

	non-DRX
	max(TReport, ceil(M*P*NB)*TSSB)

	DRX cycle < [80ms]
	max(TReport, ceil([1.5]*M*P*NB)*max(TDRX,TSSB))

	Note:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.


NB = 6  





Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on RRM requirements for FR2 HST…
	YYYSamsung
	WF is supposed to capture all the agreements/WF for thread [217] 

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2119168
(TP to TR 38.854)R4-210xxxx
	TP to TR 38.854 – potential handover/beam switching issues in unidirectional deployment scenariosCR on …
	XXXNokia
	Agreeable, Revised, Merged, Postponed, Not PursuedPostponed
	

	R4-2119166
(CR to 38.133)
	Tq timing adjustment requirements for FR2 NR HST
	Nokia
	Postponed
	

	
	
	
	
	

	
	
	
	
	



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

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

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

	R4-2120293
	WF on FR2 HST RRM requirements (part 2)
	Samsung
	Agreeable
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

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

	ZTE
	Chenchen Zhang
	zhang.chenchen@zte.com.cn

	Ericsson
	Ming Li
	Ming.l.li@ericsson.com

	Intel Corporation
	Ilya Bolotin
	Ilya.bolotin@intel.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)

