3GPP TSG-RAN WG4 Meeting # 99-e 														R4-2108147R4-210XXXX
Electronic Meeting, 12th – 20th April, 2021

Agenda item:			9.8.4
Source:	Nokia, Nokia Shanghai Bell
Title:	Email discussion summary for [98-e] [223] NR_HST_FR2_RRM
Document for:	Information
Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA
Background and scope
This T-doc will be used to guide and summarize the email discussion for the topic of Rel-17 NR HST FR2 enhancements RRM core requirements (AI 9.8.4), with the email thread identifier “[99-e][223] NR_HST_FR2_RRM”.
The AI 9.8.4 has three sub-AIs with the following highlighted topics for the discussion:
· AI 9.8.4.1	General
· Include maximum supported speed analysis from RRM perspective
· AI 9.8.4.2	Number of RX beams
· AI 9.8.4.2	RRM requirements impacts
In the previous RAN4#98bis-e meeting, the discussion about RRM requirements for HST operation in FR2 has continued. A way forward was agreed in [R4-2105794] to capture the outcome of the discussion.
Between the significant agreements were:
· Do not define inter-frequency and inter-RAT measurements requirements for FR2 HST
· Define RRC CONNECTED mode requirements for the short DRX configurations (≤ [80] ms)
The important topic with a considerable impact on the RRM requirements is the number of RX beam. The discussion shall continue in parallel in Deployments and RRM threads.
In general, there are still many open issues regarding the details of RRM requirements. However, there are still concrete proposals already made about the enhancements in the current FR2 requirements, e.g., on the cell identification and detection measurements, autonomous timing adjustment, etc.
As a moderator for FR2 HST enhancements RRM discussion, we would like to suggest the following candidate target of 1st and 2nd round email discussion:
· 1st round: Further discuss of the number of RX beams and their impact on the requirements. Going deeper into the details of RRM requirements for HST FR2.
· 2nd round: Based on the results from the 1st round, identify a few issues that have the potential to achieve agreements and discuss them further. Achieve agreements as much as possible.

Email discussion guidelines
Unless different guidance is received from the session chairs, the moderator would like to ask companies to adhere to the following guidelines, when taking part in [99-e][223] NR_HST_FR2_RRM.
Please also check the “RAN4#99-bis-e e-meeting arrangements and guidelines”, available on the reflector, for fundamental guidelines and deadlines.
The preferred method of commenting is to add/update your company’s view directly in this email summary document (use change marks if appropriate) and upload it to [99-e][221] NR_HST_FR2_RRM.
· Draft folder: 
[98bis-e][221] NR_HST_FR2_RRM_NWM
https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_99-e/Inbox/Drafts/%5B99-e%5D%5B223%5D%20NR_HST_FR2_RRM
· It is expected that delegates will download the latest version (including other companies’ versions) of the summary document, insert comments and upload it again.
· To ensure the comments are captured timely and correctly, delegates are encouraged to:
· Rename the file by adding your company name and changing the file version.
Example: “Summary_223_1st_round_v05_CATT_Nokia.docx” -> “Summary_223_1st_round_v06_Nokia_Qualcomm.docx”
· Even it is not required by the latest meeting instructions, the companies can send an email on the reflector informing that comments are made specifying the updated file name.
· Please check for possibly updated base document versions, right before uploading your updates.
· Please do not hesitate to mark your company as supporting a certain option directly in this document.
Please refrain from rewriting existing options and proposed WFs; ask the moderator (in your company’s comment) to modify/add.
· It is encouraged to give a short reasoning for each view expressed (1-2 sentences are recommended).
Please avoid statements like “Option X”, without further explication or reasoning.


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

	R4-2109064
	CATT
	Title: General discussion on RRM for NR FR2 HST
Maximum Supported Speed from RRM Perspective
Proposal 1: From RRM perspective, although the current spec is not suitable for NR HST FR2 at 350km/h directly. It is feasible to reach 350km/h with enhancement of detailed requirements. The enhancements to achieve 350km/h can be in several ways such as: decrease number of samples, decrease RX beam scale factor and so on.
The scope of HST FR2 RRM requirements
Proposal 2: For idle mode and connected mode, the requirements need to be enhanced to support HST in FR2. 
Signalling of HST FR2 deployment and UE capability
Proposal 3: Add flag to enable the UE to differentiate between the HST and non-HST scenarios.
Proposal 4: Only roof-mounted CPE is considered that should always have a capability to work in HST FR2 scenario in this WI. 

	R4-2109365
	Apple
	Title: Discussion on FR2 HST RRM requirement – General
Proposal 1: Reuse existing R-16 requirement for Idle/inactive mode.
[Moderator]: Treated in Topic#3.
Proposal 2: No need to add HST FR2 network deployment flag. HST FR2 CPE is a special dedicated device.
Proposal 3: The roof mounted CPE always has a capability to work in HST FR2 scenario.
Proposal 4: If deployment is bi-directional, the CPE support of bi-directional deployment should be mandatory.
Observation 1: 350Km/hour can be supported in Scenario A.

	R4-2109572
	Qualcomm, Inc.
	Title: On NR FR2 HST RRM Requirements
Rx Sweeping Factor in Neighboring Cell Search and Measurement
Proposal 1: Deciding Rx sweeping factor for neighboring cell search and measurement requirement based on all the possible scenarios.
[Moderator]: Treated in Topic#2.
Proposal 2: Consider non-overlapping SSB locations in time domain among adjacent RRHs within the same BBUs and in the neighboring cells (across different BBUs) in FR2 HST.
[Moderator]: Treated in Topic#2.
Rx Sweeping Factor in L1-RSRP Measurement
Proposal 3: Deciding Rx sweeping factor for L1-RSRP measurement report requirement based on all the possible scenarios.
[Moderator]: Treated in Topic#2.
Observation 1: It is beneficial to reduce beam switching delay by UE initiated TCI state switch.
Proposal 4: Send an LS to RAN1, indicating the necessity of the support of the following beam switching enhancement procedures in FR2 HST:
(1) Network signaled a set of candidate DL RS corresponding to a set of candidate TCI state to UE. 
(2) UE can initiate TCI state switch if it selects a candidate DL RS associated with one candidate TCI. Otherwise, network should initiate the TCI state switch.
[Moderator]: Treated in Topic#3.
Idle/Inactive Mode Requirement
Proposal 5: No enhancement for idle/inactive mode measurement requirement in FR2 HST.
[Moderator]: Treated in Topic#3.

	R4-2110221
	Ericsson
	Title: General RRM requirements for HST FR2
Proposal 1: Support option1, if it’s clarified that it is Network assisted signaling (NW -> UE). 
Proposal 2:  Deployment scenario should be first agreed before agreement on signaling for bidirectional and/or unidirectional mode flags. And It also depends on necessarity, e.g. how we enhance bidirectional mode considering its complexity.
Proposal 3-1: Need to clarify if the issue is relative with access control to avoid non-HST UE to connect HST network or non-HST UE in HST network, it’s not RRM session and suggest to be handled in main session. 
Proposal 3-2:  Before agreement on proposal 3-1, should not decide non-HST UE capacity from RRM perspective. Anyhow, basic consideration is to avoid non-HST UE without HST enhancement capacity to be used in HST network. 
Proposal 4: UE bidirectional mode capability is mandatorily needed. But we need to clarify it is only about capacity of UE to realize bi-direction operation or UE needs to fulfill bi-directional RRM requirements if there are different RRM requirements between uni-directional case and bi-directional case.
Proposal 5: Need agreement on the issue: same RRM requirements covers uni-direction deployment and bi-directional deployment both or not.
Proposal 6: Agree with Option 2. It isn’t problem that known TCI state happens in HST FR2 due to trajectory, but due to possible unknown TCI state from deployment, this part should be protected.
[Moderator: Treated in Topic#3]

	R4-2110378
	Huawei, HiSilicon
	Title: General aspects of RRM requirements for HST in FR2
Idle/ Inactive mode
Proposal 1: Enhance RRM measurements requirements for small DRX (320ms) in idle/inactive mode, if it is decided to enhance measurements in idle mode.
[Moderator]: Treated in Topic#3.
DRX configuration
Proposal 2: No enhancement for long DRX configurations (> [80] ms), and the existing R16 FR2 requirements are applied.
[Moderator]: Treated in Topic#3.
RX beam number
Proposal 3: To facilitate UE Rx beam sweeping, it is suggested that network can indicate which high speed scenario is (uni-directional/ bi-directional scenario A/ scenario B).
[Moderator]: Also treated in Topic #2.

	R4-2111168
	Nokia, Nokia Shanghai Bell
	Title: Further simulation analysis for HST in FR2
[bookmark: _Hlk71917005]Observation 1: When using current requirements for FR2, no significant mobility performance degradation can be observed in our simulations when DRX is disabled, train speed is up to 350 km/h and there is no inter-cell interference in the frequency band. 
Observation 2: Although DRX with 40-80 ms long cycles can cause additional delays to mobility based on minimum requirements, the mobility failure rates stay low.
Observation 3: Ds_Offset increases with DRX for uni-directional Scenarios A and B.
Observation 4: For uni-directional Scenario B, increasing the number of beams would reduce Ds_Offset. 
Observation 5: Comparing the uni-directional and bi-directional cases for Scenario B, the variation in dwelling time among the beams for bi-directional is smaller than for the uni-directional case.



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 1-1: Maximum supported speed from RRM perspective
Sub-topic description:
Open issues and candidate options before e-meeting:Issue 1-1-1: Maximum supported speed
· [Moderator]:
In the previous meeting it was agree to “Continue evaluation of maximum supported speed from the RRM perspective based on the detailed RRM requirements.”
Based on the discussion in the Demod thread, at the previous meeting it can be observed that 350km/h maximum speed can be supported with appropriate RS configuration.
· Proposals and/or Observations
· Option 1 (CATT): It is feasible to reach 350km/h with enhancement of detailed requirements.
· Option 2 (Apple): 350Km/hour can be supported in Scenario A
· Option 3a (Nokia): When using current requirements for FR2, no significant mobility performance degradation can be observed. [Moderator: at 350kmph train speed]
· Option 3b (Nokia): Although DRX with 40-80 ms long cycles can cause additional delays to mobility based on minimum requirements, the mobility failure rates stay low.
· Recommended WF
· Companies are invited to achieve a general agreement on a possibility to support 350km/h from RRM perspective based on detailed analysis of RRM requirements.
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXNokia
	Based on our system-level simulation results, 350 km/h can be used as reference for RRM enhancement work. Even if a lower speed is agreed later on, the expected impact on RRM enhancements are minimal, if not, negligible.

	YYYCATT
	We think 350km/h is feasible from RRM perspective. So we suggest when enhance the RRM requirement, use 350km/h as the maximum.

	ZZZSamsung
	Agree with Nokia that 350kmph used as reference, and accordingly the RRM requirement should be defined to guarantee that. Till now, demodulation session also assume 350kmph as reference to derive requirement and also test setup, so the conclusion is aligned here. 
If feasibility issue is identified in the following discussion, further discussion can be triggered based on companies’ input as contribution-driven manner.




Sub-topic 1-2: Signaling of deployment types and UE capabilities
Sub-topic description
To avoid the overlapping of similar discussions in different HST FR2 email threads, it is recommended that:
1) Discussion on necessity of introducing flag/capability signaling from the RRM analysis perspective should be discussed in this RRM thread.
2) If there is necessity identified from Demod perspective to define some additional flags, it should be firstly agreed in Demod session [99-e][329] NR_HST_FR2_Demod accordingly.
3) Allowing non-CPE devices to access network or not (i.e., dedicated NW for CPE) should be discussed in Deployment scenario session [99-e][328] NR_HST_FR2_Scenario. 
Open issues and candidate options before e-meeting:
Issue 1-2-1: HST FR2 network deployment flag
· [Moderator]: 
Some companies see that there is no need to add HST FR2 network deployment flag since HST FR2 CPE is a special dedicated device.
However, it is also noticed that in some situations, UE does not need to apply all the HST related enhancements. FR2 UEs which aren’t belong to HST FR2 UE (CPE) may connect network.
It was also agreed in the previous meeting:
The discussion on whether an HST FR2 network should be capable to server only HST FR2 CPEs or also other types of UEs shall be continued in the HST FR2 deployments thread.
· Proposals and/or Observations
· Option 1(CATT, Nokia): Add flag to enable the UE to differentiate between the HST and non-HST scenarios
· Option 2(Apple): No need to add HST FR2 network deployment flag
· Option 3(Huawei): The network indicated signalling can be decided after the requirements are clear.
· Recommended WF
· Continue the discussion in the 1st round.
· Check if any clarification is available from HST FR2 deployment scenario on the presence of other types of UEs than CPEs in the HS FR2 network.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	Regarding the network signalling, in R16 FR1 HST, the dedicated flags for demodulation enhancement and RRM enhancement are specified. The demodulation flag is for advanced receiver, and the RRM flag is for fast measurement.
So herein we would like to know, if network indicates “HST FR2 network deployment flag” to UE, it indicates that CPE shall perform enhanced RRM requirements or just informs CPE the information that it is in FR2 HST scenario.

	EricssonYYY
	We support option1.
The point is RRM requirements can be differentiated with the flag.
The HST FR2 UE (CPE) may not always be operating at maximum UE speed (e.g. 350 km/hour) supported for HST operation. The train speed may also be occasionally lowered. the UE is practically operating in non-HST mode. In such situations, the UE does not need to apply all the HST related enhancements. 
Another potential reason is that other FR2 UEs which aren’t belong to HST FR2 UE (CPE) may connect network and they maybe only can follow non-HST RRM requirements or can follow HST RRM requirements also. Specifications needs the flag to distinguish the difference, but it also depends on conclusion of issue 1-2-3, NW->UE and UE->NE signaling may need to be paired.

	QC
	We have the same question as Huawei. We can decide only RRM signaling in RRM session, and leave demod to demod session. We support to have RRM signaling for FR2 HST to inform UE that (perhaps) faster measurement is needed, if enhancements are agreed in this WI.

	ZZZIntel
	Support Option 1. Network should inform UE that enhanced requirements are applied.

	Nokia
	Based on our understanding, the flag proposed in Option 1 serves the same purpose as the Rel-16 FR1 HST flag highSpeedMeasFlag-r16. When the flag is configured, the RRM enhancements apply.                   

	CATT
	We support option 1 as mentioned in last two meetings. The flag can be used to indicate the HST enhancement. 

	Apple
	It is our understanding only roof mounted CPE is present, as stated in WID.  

	Samsung
	The question depends on whether or not UE’s RRM behaviour is different with or without reception the flag: 
- Till now, what we can observe is the required RRM procedure delay could be different for FR2 HST UE (because of the particular deployment scenario, particular UE type and accordingly the expected tighter delay and other requirement). 
- For FR2 HST UE, if it is also used in low-speed or even stationary scenario, and different requirements (e.g., PC3-like requirement) apply, then we see the necessity of introducing this flag for RRM. 
Furthermore, similar view as Huawei, QC and Nokia, here we just discuss the R17 FR2 counterpart of “highSpeedMeasFlag-r16”, and demod flag should be decided in demod session.



Issue 1-2-2: LS to RAN2 on a need to define HST FR2 flag(s)
· Proposals and/or Observations
· Option 1(Nokia): RAN4 to send an LS to RAN2 to inform about the need of new flag(s) for FR2 HST
· Recommended WF
· Continue the discussion in the 1st round

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	Wait for the clear conclusion of what signalling/new flag for FR2 HST are. After identified, it is reasonable to inform RAN2.

	EricssonYYY
	If agreement of issue 1-2-3 is that the flag is needed, we support option 1. But we can wait for agreement of issue 1-2-3 in case there is need of LS also.

	ZZZIntel
	Decision should be based on the agreement on 1-2-1

	Nokia
	This issue is pending the outcome of Issue 1-2-1.

	CATT
	Related to Issue 1-2-1. Because we support adding the flag so we think it is reasonable to send the LS to RAN2.

	Samsung
	Discuss technical issue firstly, and we see other issues which may also result in signalling, e.g., uni- or bi-directional deployment, and it could be more efficient for RAN4 to send LS by summarizing all the required flag signaling. Furthermore, it is not that urgent considering the frozen timing of ASN.1 is mid of next year.  




Issue 1-2-3: UE indication of support for HST FR2
· [Moderator]:
Rathe long-lasting issue. In the previous meeting two options were identified:
· Option 1: Network informs UE whether it operates in bi-directional mode in high-speed in FR2 by corresponding flag.
· Option 2: Such a flag is not needed.
· Proposals and/or Observations
· Option 1(CATT, Apple, Ericsson, Huawei): Only roof-mounted CPE is considered that should always have a capability to work in HST FR2 scenario in this WI.
· Option 2 (Ericsson): Need to clarify if the issue is relative with access control to avoid non-HST UE to connect HST network or non-HST UE in HST network. To be handled in main [deployment] session
· Option 3(Nokia): Not clear from the WI whether an HST FR2 network should be capable to serve only HST FR2 CPEs or also other types of UEs.
· Option 4(Nokia): The benefit of introducing a UE capability field needs to be clarified by RAN4.
· Recommended WF
· Continue the discussion in the 1st round
· Check if any clarification is available from HST FR2 deployment scenario on the presence of other types of UEs than CPEs in the HS FR2 network.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	Support option 1. The WI focus on CPE. In other words, CPE rather than UE is supposed to satisfy the HST FR2 RRM requirements. UE is not required to report such capability. CPE is mandatory to support HST FR2. Thus no flag is need to be reported.

	EricssonYYY
	For our understanding,  option1, option2, option 3 and option 4 aren’t controversial. 
For CPE, it is clear case in our understanding, CPE has capacity always.
Meanwhile, we need to consider how to handle non-CPE/non-HST FR2 UE. According to moderator’s comments: “Allowing non-CPE devices to access network or not (i.e., dedicated NW for CPE) should be discussed in Deployment scenario session [99-e][328] NR_HST_FR2_Scenario.”, we suggest defer the discussion until agreement of non-CPE device.

	ZZZQC
	We would like to propose option 5: UE capability is needed. 
Adding flag/capability can be beneficial to UE implementation. The device is dedicated but UE implementation architecture can be reused elsewhere.

	Intel
	Support Option 5 from Qualcomm. Other non-HST FR2 UEs can be present in the network, at least in Scenario-B.

	Nokia 
	This issue is somehow related to Issue 1-2-1. If such a flag is defined, then UE devices other than CPE could determine if they can support HST scenarios.

	CATT
	Support option 1. From WID, the WI focus on CPE. For other types of UE, we don’t think it should be supported. As there is already the discussion in another session. Wait for the clarification. 

	Apple
	Option 1. The WI focus on roof mounted CPE. 

	Samsung
	It is already clarified that whether or not to allow non-HST UE to HST network is dependent on deployment scenario, which is discussed in deployment scenario email thread.



Issue 1-2-4: NW signallingignallin of Uni- and/or Bi-directional deployment
· [Moderator]:
As it was identified in the previous meeting, the issue has a dependency on the deployment scenarios, in particular, if bi-directional deployment is decided to be mandatory.
· Proposals and/or Observations
· Option 1 (Ericsson): Need to wait before the deployment scenario is clarified.
· Option 2 (Huawei, Apple): Network can indicate which high speed scenario it is.
· Option 3 (Nokia): Such a flag is not needed.
· Recommended WF
· Continue the discussion in the 1st round

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	Support option 2 and option 1 as well. In scenario A, due to the small Dmin the UE beam number is reduced to 1 per panel. The RX beam number in scenario B for both unidirectional and bi-direction are still under discussion in deployment scenario mail thread. From RRM point of view, the RX beam number directly impact the scaling factor in L3/L1 measurement requirements. If the RX beam number is various in different scenario, the UE behaviour of RX beam sweeping is different. Therefore it is suggested that network indicates the scenario (uni-directional/ bi-directional scenario A/ scenario B) to UE, then UE can judge its beam sweeping behaviour accordingly. 
We also agree with option 1, further more information from deployment session is needed.

	EricssonYYY
	We suggest keep the issue open before agreement of deployment scenario. Also, agreement of issue 1-2-5 may influent this issue also.

	ZZZ QC
	If the NW ignalling is identified to be beneficial for RRM measurement, or the requirements are different, NW ignalling is needed.

	Intel
	Need to wait for agreements from the deployment thread

	Nokia
	Support Option 3 because enhanced RRM requirements should be applicable to both uni- and bi-directional modes.

	CATT
	Support Option 1. 

	Apple
	Option 1 and option 2 are fine. Can be further discussed once the deployment scenario is clear. 

	Samsung
	Option 1, it is better to wait because right now there are at least two aspects are not clear: (1) the number of RX beam required for Scenario-B, and a unified requirement for bi- and uni-directional deployment scenario is possible, then seems there is no need for this flag, but if we see the benefits of assuming smaller number of RX beam for uni-directional, then the flag is more reasonable; (2) given some contributions,  some scenario may not be feasible or show no benefits over another, based on current deployment scenario study, so wait for more clear conclusion (Option-1) is better choice. 



Issue 1-2-5: CPE indication of support for bi-directional operation
· [Moderator]:
As it was identified in the previous meeting, the issue has a dependency on the deployment scenarios, in particular, if bi-directional deployment is decided to be mandatory.
· Proposals and/or Observations
· Option 1(Apple, Ericsson): If deployment is bi-directional, the CPE support of bi-directional deployment should be mandatory.
· Option 2(Nokia): UE supporting HST FR2 mode shall support both unidirectional and bidirectional deployments.
· Option 3 (Nokia): No need for the UE to indicate the support of bi-directional deployment modes to the network.
· Option 4(Ericsson): Define if there are different RRM requirements between uni-directional case and bi-directional case.
· Recommended WF
· Continue the discussion in the 1st round

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	Support option 1.
In addition, we think CPE is supposed to mandatory support bi-directional mode in FR2 HST.
From deployment perspective, the site distance in uni-directional scenario is twice than that of bi-directional. The bi-directional mode is a typical deployment in HST scenario including LTE and NR FR1 HST. Re-building or adding new site will increase site selection and construction costs. From construction costs point of view, it is recommended to reuse the existing deployment as much as possible. 

	EricssonYYY
	Support option 1.
For our understanding, option 1 and option 2 are not controversial.
One of our views has not listed in proposal, we understand that even for uni-directional deployment, the direction of RRHs’ panel can change in different regions. UE should sweep over both panels or receive network assistance information to correct the direction of uni-directional operation. The case should be treated as bi-directional operation also. 
We need the agreement on this kind of case: 
· It should be treated as bi-directional deployment. 
· It is an extra operation in uni-directional deployment which RRM doesn’t cover.
For option 4, the reason of the question is that there have been studies possible different configurations in uni-directional case and bi-directional case which may impact RRM requirement, e.g. DRX and scaling factor, but we need the agreement on how to defined RRM requirement in specification:
· RRM requirements are divided to uni-directional case and bi-directional case separately. 
· RRM requirements are only defined for worst case.

	ZZZ QC
	Different capabilities are needed if different requirements are agreed.

	Nokia
	Options 1 and 2 do not seem to contradict one another; thus, both options are fine. 
For Option 3, it says that CPE does not explicitly indicate the support of bi-directional mode to the network unless there is a need to do so. 

	Apple
	Option 1 and option 2. 

	Samsung
	Option 1, 2 and 3.
If both unidirectional and bi-directional deployment is recognized as “feasible”, we don’t see the necessity of having a UE only support one kind of deployment. On the other hand, if in the end, one kind of deployment is regarded as not feasible, then obviously we don’t need to indicate this capability at all. 
For Option 4, even the requirement is different for bi- and uni-directional scenario, UE capability is still not necessary because the applicability rule can be based on NW flag signalling for uni-/bi-directional deployment.




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 #1-X: TBA
	Issue 1-x-x: TBA
Background:
TBA
Tentative agreements:
TBA
Candidate options:
· Option 1:
· Option 2: 
Recommendations for 2nd round:
TBA

	Sub-topic #1-1: TBA
	Issue 1-1-1: TBA
Background:
TBA
Tentative agreements:
TBA
Candidate options:
· Option 1:
· Option 2: 
Recommendations for 2nd round:
TBA

Issue 1-1-2: TBA
Background:
TBA
Tentative agreements:
TBA
Candidate options:
· Option 1:
· Option 2: 
Recommendations for 2nd round:
TBA

	Sub-topic
	Status summary 

	Sub-topic #1-1: Maximum supported speed from RRM perspective
	1-1-1: Maximum supported speed
Background:
Companies seems to agree that maximum train speed of 350kmph is feasible from RRM perspective.
It is also proposed that if feasibility issues are identified in the following discussions, further discussion can be triggered based on companies’ input as contribution-driven manner.
Tentative agreements:
Use 350kmph as a reference maximum train speed and define RRM requirements to guarantee that.
Candidate options:
Recommendations for 2nd round:
Agree the tentative agreement.

	Sub-topic #1-2: Signaling of deployment types and UE capabilities
	Issue 1-2-1: HST FR2 network deployment flag
Background:
Most of the companies support
Option 1: Add flag to enable the UE to differentiate between the HST and non-HST scenarios
The common understanding is that the flag is needed to identify that different/enhanced RRM procedures apply in HST FR2 deployment, e.g. like Rel-16 FR1 HST flag highSpeedMeasFlag-r16.
Tentative agreements:
Add a flag to enable the UE to identify different/enhanced RRM requirements in HST FR2 deployment.
Candidate options:
Recommendations for 2nd round:
Agree on the tentative agreement.

Issue 1-2-2: LS to RAN2 on a need to define HST FR2 flag(s)
Background:
The companies have revealed a need to achieve an agreement, firstly, on the previous technical Issue 1-2-1. It was also mentioned that it could be more efficient to combine all required flag signalling into one LS to RAN2.
Tentative agreements:
Add HST FR2 network deployment flag to the combined LS to RAN2 on HST FR2 signalling flags.
Candidate options:
Recommendations for 2nd round:
Agree on tentative agreement if the tentative agreement in Issue 1-2-1 is also agreed.

Issue 1-2-3: UE indication of support for HST FR2
Background:
The agreement on this issue can hardly be achieved now due to the strong dependency on the ongoing deployment discussion.
Tentative agreements:
None
Candidate options:
· Discuss further when deployment scenario discussion on the presence of non-CPE UEs is finalized:
· Option 1: Flag is not needed.
· Option 1a: Only roof-mounted CPE is considered that should always have a capability to work in HST FR2 scenario in this WI.
· Option 2: UE capability is needed
Recommendations for 2nd round:
Add to the WF for the next meeting.

Issue 1-2-4: NW signalling of Uni- and/or Bi-directional deployment
Background:
The agreement cannot be achieved before the discussion of deployment scenarios is finalized, in particular,  
Tentative agreements:
None
Candidate options:
· Continue the discussion when deployment scenario discussion on the presence of non-CPE UEs is finalized
· Option 1: Network can indicate which high-speed scenario it is.
· Option 2: Such a flag is not needed.
Recommendations for 2nd round:
Add to the WF for the next meeting

Issue 1-2-5: CPE indication of support for bi-directional operation
Background:
Most of the companies seems to have an opinion that both uni-directional and bi-directional deployments (if both found to be feasible) should be mandatorily supported by the CPE. However, it is still open if such a capability filed is needed to differentiate between potentially different requirements in these deployments.
Dependence of requirement on deployments is discussed in Issue 2.4.4.1.
Tentative agreements:
None
Candidate options:
· Option 1(Apple, Nokia, Samsung): CPE indication of support of different deployment types is not needed.
· Option 2(Qualcomm): Different capabilities are needed if different requirements are agreed.
Recommendations for 2nd round:
Continue the discussion in the 2nd round.




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

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



Discussion on 2nd round (if applicable)
TBA
Sub-topic 1-2: TBA
Issue 1-2-2: TBA
Agreements from round 1:
TBA
Candidate options:
· Option 1:
· Option 2:
Recommendations for 2nd round:
TBA
Contributor Comments:
	Company
	Comments

	XXX
	

	YYY
	

	ZZZ
	



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”




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

	R4-2109065
	CATT
	Title: Discussion on number of RX beams for NR FR2 HST
Proposal 1: The RX beam number can be decreased in HST scenario. 
Proposal 2: For uni-directional, the RX beam number can be 1. For bi-directional, the number of RX beam need further studied.

	R4-2109366
	Apple
	Title: Discussion on number of Rx beam for FR2 HST
Proposal 1: In Scenario A, the number of Rx beam is 1 in unidirectional deployment, and 2 in bi-directional deployment.
Observation 1: In Scenario B, the number of Rx beam can be > 1 in unidirectional deployment, and >2 in bi-directional deployment.
Proposal 2: Enable network signalingnalyseng of SSB index per RRH and whether this is uni-directional or bi-directional deployment. The signalingnalyseng can be used to indicate number of Rx beam to be used in RRM requirement, and whether one-time large TA adjustment is allowed.


	R4-2110222
	Ericsson
	Title: RX beam number for HST FR2
Observation 1:  For uni-directional deployment, N=[1], but need to consider case of uni-directional deployment occasionally switching directions also.
Proposal 1:  The case of uni-directional occasionally switching directions can be treated as bi-directional deployment and N= [2].  It implies even if RRM requirements can be divided for uni-directional and bi-directional cases, N in uni-directional deployment has to be same as N in bi-directional deployment.
Observation 2:  It needs to be clarified that if positions of RRH may be at same side of rail track, ’Z’ shape at two sides of rail track or randomly at two sides of rail track. Position of RRH impacts N also if UE beam isn’t always along with rail track.
Observation 3: Only when UE moves from source RRH to target RRH, beam direction may change/sweep to find RRH at opposite side of rail track; when UE is beneath one RRH, beam side direction is fixed.
Proposal 2-1:  Cell stores list of RRHs’ right/left side information, UE beam directs correct azimuth direction based on the explicit information sent by RRHs in bi-directional deployment to keep 1beam/panel.
Proposal 2-2:  UE utilizes implicit network assisted information (trajectory, relative position between RRH and UE, beam indexes) decides beam azimuth direction in bi-directional deployment to keep 1beam/panel.
Proposal 2-3: RX beam can be adjusted adaptively, 1beam/panel when UE is beneath RRH; 2beam on panel towards target RRH when UE prepare move from source RRH to target RRH based on network assisted information.
Proposal 2-4:  Without any support, UE needs 2beams/panel to detect RRHs at both sides of rail track.
Proposal 2-5: Above three proposals are not controversial. Relying on condition, they can be used combined, i.e. UE can work with proposal 2-1, proposal 2-2 and proposal 2-3 based on received/identified information. If nothing gotten, UE falls back to proposal 2-4.
Observation 4: For Scenario B + uni-directional deployment, L1-RSRP measurement delay may cause slight SNR drop.
Observation 5: For Scenario B + bi-directional deployment, L1-RSRP measurement delay may cause deep SNR to drop when UE is moving into target RRH’s beam after passing source RRH. Drop of SNR is generally severer with longer TSSB/DRX periodicity, but SNR can keep higher than 5dB in most cases. 
Observation 6: For Scenario A + bi-directional deployment, L1-RSRP measurement delay may cause slight SNR drop.
Proposal 3: Beam management avoids source beam SNR sharp drop based on conditions if it’s necessary to keep high SNR.
Proposal 4: For FR2 HST, the FR2 scaling factor can be reduced as:
· For uni-directional deployment, N=1
· For bi-directional deployment, N=2,3 up to 4 depends on capacities of RRH and UE. But target to worse case, for bi-directional deployment, N= 4 is suggested.

	R4-2110954
	Intel Corporation
	Title: Discussion on the number of RX beams for FR2 HST
Uni-directional Scenario A
Observation 1: In uni-directional Scenario-A multiple UE Rx beams do not provide benefit comparing to single Rx beam.
Uni-directional Scenario-B
Observation 2: In uni-directional Scenario-B multiple UE Rx beams may provide better link budget on a short distance. But single Rx beam can still provide sufficient performance along the whole track.
Proposal 1:  RAN4 to consider RX beam search scaling factor equal to 1 for RRM requirements in case of FR2 HST uni-directional deployment 
Proposal 2: Network should inform UE about the deployment change so that UE may switch on the second panel for beam search. UE to consider RX beam search scaling factor equal to 2 after this Network signalling.
Proposal 3: UE to consider RX beam search scaling factor equal to 2 for RRC Re-establishment requirements and for IDLE/INACTIVE mode operation.
[Moderator]: Treated in Topic#3.
Bi-directional deployment
Proposal 4: UE to consider RX beam search scaling factor equal to 2 for RRM requirements in case of bi-directional deployment.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
[bookmark: _Hlk72318409]To avoid the overlapping of similar discussions in different HST FR2 email threads, it is recommended that:
1) System-level analysis for beam number/coverage from signal strength perspective are in Email thread
[99-e][328] NR_HST_FR2_Scenario
2) The analysis for how beam number will impact RRM requirement should be discussed in this Email thread [99-e][223] NR_HST_FR2_RRM, including
a. Scaling factor’s impact on RRM procedure delay and feasibility of 350kmph speed
b. Network assistance for reducing RX beam number
c. Scaling factor to be defined for each scenario
d. Other RRM related issues
Sub-topic 2-1: General
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1-1: Decreasing RX beam number
· Proposals and/or Observations
· Option 1(CATT): The RX beam number can be decreased
· Option 2(Huawei): Some aspects need to be further discussed and clarified on the number of RX beams which is made in the “FR2 HST Deployment” agenda.
· Recommended WF
· If companies do not have RRM-specific comments, it is recommended to continue the discussion only in the HST FR2 Deployments email thread.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	Some clarification on option 2.
In deployment session, it is agreed that uni-directional and bi-directional scenario A, it is agreed that 1 beam per RRH panel and 1 beam per UE panel. From RRM measurement point of view, RRM more cares about detecting and tracking candidate beam in time. Before we conclude on whether the conclusion from deployment session can apply to RRM, We’d like to hear the views from companies about the below unclear points from our side:
The 1 RX beam agreed in deployment session is coarse beam or fine beam? If this is coarse beam it can cover wider angles. However the beam reception gain is low.
If this is fine beam, the beam gain is relatively larger. However the accompany question is whether the fine beam can cover the candidate beam.
2.1 How to handle various realistic deployment:
Scenario A focus on Dmin=10m. In reality network deployment, Dmin can NOT be absolutely equal to 10m. If the Dmin is large or small than 10m, the direction of arrival beam will be various. We are not sure whether one RX beam can work and whether the performance can be guaranteed.
How to handle non-straight track scenario
Scenario A assumes the railway track is completely straight. However in practical network, the train needs to swerve in the track. In the curve, if UE only has one beam, is the candidate target TRP in the UE reception range? Especially the Dmin is very small in scenario A. The small curve in railway track may result in large beam direction change.
Thanks for your feedback on above question in advance.

	YYY
	Answer to question 1 by Huawei: the beam width is based on assumption of UE antenna array size in deployment thread with equivalent phase offset antenna array factor.
Answer to question 2: for our understanding, 1 beam per UE panel can meet Dmin=10m and 150m. 
Answer to question 3: there are some studies on curvature in the track in R4-2104679 and R4-2104680.

	ZZZ QC
	As we mentioned in our contribution, question 2.1 raised by Huawei is our main concern for reducing number of Rx sweep. Based on our contribution in RAN4#98bis-e, more Rx beams are beneficial to scenario B.

	Intel
	Answers for questions from Huawei:
1. For the UE beam assumption in our analysis we have 4x4 antenna array focused in boresight direction (same phase offsets at each antenna element) with applied parabolic antenna element radiation pattern with agreed parameters. This provides the maximum gain and the smallest beamwidth (so it is “fine beam”). You can find the illustration of the beam in R4-2110953 (Section 2.2). Even under such assumptions the beamwidth is enough for good link budget over whole track.
2. Based on our analysis (R4-2110953) the UE RX beam is wide enough to cover not only deviation of 10m in scenario A, but also UE movement in Scenario B where we have  azimuthal angle range 9°<α<33° to the serving RRH
3. Contributions from Ericsson (R4-2104679 and R4-2104680) submitted for RAN4#98-bis-e have analysis where it is shown that for 350kmph the track curve radius is quite large so that there is very small azimuth deviation from the boresight – the azimuth to the RRH is always within the beamwidth.

	Nokia
	In response to Huawei’s questions:
Based on our system-level simulation results in R4-2111168, 1 RX beam per CPE panel gives satisfactory performance, where the beam with the narrowest width was used. The CPE antenna configuration is based on the agreement in 
R4-2106100: 
UE side:
Option 1: N=4, M=4 with 2 polarizations as starting point, and other options not precluded pending on further discussion.
To allow flexibility, CPE may use more than 1 RX beams. However, a large number of RX beams have unwanted consequences on RRM requirements, e.g., longer measurement time for cell detection, etc.), which could be impractical for the agreed deployment scenarios for ISD = 700 m. In addition, the range of spatial angles covered by RX beam sweeping is limited for HST scenarios as compared with non-HST. 

	Samsung
	Response to Huawei’s question: 
1. The link analysis is to use the derived signal strength to compare with RX Refsens (without RX beamforming) and also check SINR (after RX beamforming), so it should be regarded as PDSCH reception, i.e., “fine beam”.  But, as we highlight in last meeting GTW session, if the very limited number of fine RX beam can guarantee performance, why we need to consider rough beam for larger angular coverage? 
2. it is a good question for whether or not Dmin = 10m or Dmin = 150m is enough to cover all possible practical deployment scenario, and if the evidence show that the scenario parameter (partially based on operator’s input, i.e., Scenario-A, and partially based on group discussion) is not proper, company could provide evidence in deployment scenario session. Till now, we need to consider this reference deployment scenario to define requirement. Btw, if the detailed analysis from companies’ papers on deployment scenario are reviewed in details, the implementation margin shows the feasibility. 
3. Similar response as Intel. For that high speed, the curve radius is in several km.



Issue 2-1-2: Non-overlapping SSB locations in time domain among adjacent RRHs
· [Moderator]:
It is discussed by Qualcomm that before reducing Rx sweeping factor, RAN4 should first discuss whether non-overlapping SSB locations in time domain among adjacent RRHs within the same BBUs and in the neighboring cells (across different BBUs) are feasible.
· Proposals and/or Observations
· Option 1(Qualcomm): Consider non-overlapping SSB locations in time domain among adjacent RRHs within the same BBUs and in the neighboring cells (across different BBUs) in FR2 HST.
· Recommended WF
· Continue the discussion in the 1st round

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	We don’t fully understand the idea. Even with different SSB index between RRH, to reduce the RX beam sweeping range, UE needs to know the beam direction of each SSB. The SSB index has no direct relation with the transmit beam direction.
If the idea is to discuss the deployment that it is feasible to have different SSB index between RRH, in our understanding, it is already agreed in [R4-2103240] (see below)
-RRHs under the same cell use the different sets of SSB indexes, e.g., RRH-1 uses SSB-0 to SSB-3, RRH-2 uses SSB-4 to SSB-7, etc.

	EricssonYYY
	Right now, different SSB indexes are assumed already. We think different SSB indexes can fulfil non-overlapping SSB locations in time domain if we understand correctly. For neighbour cells, it’s feasible to use different SSB indexes also. 

	ZZZ QC
	This proposal is mainly on non-overlapping SSB for adjacent RRHs belonging to serving and neighboring cells. The agreement Huawei quoted is for adjacent RRHs in the same cell. 
We agree with Huawei that this proposal may not reduce the Rx sweeping. Our concern is that if SSB indexes are overlapping across serving and neighboring cells in adjacent RRHs, UE can either choose to search neighboring cell or refine serving cell beam, but can not do both. Current RRM requirement assumes that UE needs to search neighboring cell on all SMTCs. However, frequent serving beam refinement is needed for HST as train runs very fast. Without non-overlapping SSBs, UE has to give up serving beam refinement to fulfil neighboring cell search requirement, which could be very harmful to demod performance. Therefore, we propose to have non-overlapping SSB locations across serving and neighboring cells in adjacent RRHs.

	Intel
	Agree with comment from Ericsson. Different SSB indexes can be used in adjacent RRHs of different cells.

	Nokia
	The proposal in Option 1 is considered to be network deployment dependent, where intra- and inter-cell SSBs do not overlapped in time domain. As such, network operator’s feedback is appreciated for further discussion.

	Apple
	Agree with comment from Ericsson. 

	Samsung
	Option 1 is reasonable proposal for HST scenario, especially to alleviate inter-cell interference. 
RAN4 needs to discuss how this option will impact core requirement and test cases.  




Issue 2-1-3: Network assistance for reducing RX beam number
· Proposals and/or Observations
· Option 1(Ericsson): Cell stores list of RRHs’ right/left side information, UE beam directs correct azimuth direction based on the explicit information sent by RRHs in bi-directional deployment to keep 1beam/panel.
· Option 2(Ericsson): UE utilizes implicit network assisted information (trajectory, relative position between RRH and UE, beam indexes) decides beam azimuth direction in bi-directional deployment to keep 1beam/panel.
· Option 3(Ericsson): RX beam can be adjusted adaptively, 1beam/panel when UE is beneath RRH; 2beam on panel towards target RRH when UE prepare move from source RRH to target RRH based on network assisted information.
· Option 4 (Intel): Network should inform UE about the deployment change so that UE may switch on the second panel for beam search. UE to consider RX beam search scaling factor equal to 2 after this Network signalling.
· Option 5(Huawei): To facilitate UE Rx beam sweeping, it is suggested that network can indicate which high speed scenario is (uni-directional/ bi-directional scenario A/ scenario B)
· Option 6(Apple): Enable network signalingnalyseng of SSB index per RRH and whether this is uni-directional or bi-directional deployment. The signalingnalyseng can be used to indicate number of Rx beam to be used in RRM requirement, and whether one-time large TA adjustment is allowed.
· Recommended WF
· Continue the discussion in the 1st round

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	Scenario b deployment has large Dmin, then the transmit beam and Rx beam may be different with scenario a. Thus at least uni-directional/ bi-directional scenario A/ scenario B can be indicated to UE.

	EricssonYYY
	We try to list all possible network assistance methods either network driven or UE driven. Option 4 and option 6 are similar with some of our proposals. Maybe we don’t need to choose one from them. 
Considering deployment thread isn’t completed, we cannot get agreement on the issue this time. Therefore, we suggest maintaining a proper categorized list for further discussion. 

	ZZZ QC
	Uni-direction/bi-direction deployment nalyseng might be beneficial. 
However, we don’t think inferring Rx beam based on implicit network assisted information (trajectory, relative position between RRH and UE, beam indexes) is possible. In practice, UE don’t know the exact distance to RRH, and reflectors exist on both sides of the track can change the signal direction.

	Intel
	Need to wait for final agreements in deployment discussion – there are proposals to consider only uni-directional deployment.

	Nokia
	More details/discussions are needed to understand and nalyse the various proposals.

	CATT
	FFS. 

	Apple
	Agree with Ericsson’s observation that the options are not mutually exclusive.  

	Samsung
	Needs to know more about the needed RX beam numbers for different scenarios are different or not. Then we can discuss the possibility of implementation based method for optimization. In the end, RAN4 only define minimum requirement.




Sub-topic 2-2: Number of RX beams in Scenario-A
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-2-1: Uni-directional deployment
· Proposals and/or Observations
· Option 1(CATT, Apple): 1 RX beam per panel
· Option 2(Ericsson): 2 RX beams per panel
· Recommended WF
· If companies do not have RRM-specific comments, it is recommended to continue the discussion only in the deployments thread.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	We have a general question on RX beam number (Issue 2-1-1). 

	EricssonYYY
	We support 1 RX beam per panel.
Option 2 doesn’t interpret our proposal correctly. For uni-directional deployment, N=1, but it is needed to consider situation of uni-directional deployment occasionally switching directions also which is discussed in issue 1-2-5, total beam number is doubled but 1 RX beam per panel still is kept.

	ZZZ QC
	We don’t know how useful the information is for requirement discussion. We understand that RAN4 agrees to study Dmin = 10m and 150m scenarios, however, in practice, Dmin can’t be precisely 10m and 150m. Therefore, UE beam management and search algorithm can not assume that only these two options should be considered. Instead, UE need to consider the entire Dmin range between 10m and 150m. Therefore, when discussing number of Rx beams, the entire range has to be taken into consideration.

	Intel
	Support Option 1 based on our analysis in contributions R4-2106505 for Scenario-A and R4-2110953 for Scenario-B

	Nokia
	This issue is related to Issue 2-1-1, which can be discussed along with RRM requirements.

	CATT
	Support option 1. 

	Apple
	Support option 1. 

	Samsung
	No need to repeat the beam number discussion in deployment scenario unless different RRM issues are identified.



Issue 2-2-2: Bi-directional deployment
· [Moderator]: 
· Proposals and/or Observations
· Option 1(Apple, Ericsson): 2 RX beams per panel
· Option 2(CATT): FFS
· Recommended WF
· If companies do not have RRM-specific comments, it is recommended to continue the discussion only in the HST FR2 Deployments email thread.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	We have a general question on RX beam number (Issue 2-1-1).

	EricssonYYY
	Our view on RRM in Bi-directional deployment can refer to issue-2-4-3. 

	ZZZ QC
	Same comment as issue 2-2-1

	Intel
	Support 1 RX beam per panel (2 beams in total) based on our analysis in contributions R4-2106505 for Scenario-A and R4-2110953 for Scenario-B

	Nokia
	This issue is related to Issue 2-1-1, which can be discussed along with RRM requirements.

	CATT
	We think it cannot be finalized right now due to many details are still open. We prefer to do further study.

	Apple
	Option 1 does not capture our proposal correctly. We proposed 1 beam per panel, total of 2 beams for RRM scaling requirement. 

	Samsung
	No need to repeat the beam number discussion in deployment scenario unless different RRM issues are identified.




Sub-topic 2-3: Number of RX beams in Scenario-B
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-3-1: Uni-directional deployment
· Proposals and/or Observations
· Option 1(Apple): Can be >1 RX beams per panel
· Option 2(CATT): 1 RX beam per panel
· Option 3(Ericsson): 2 RX beams per panel
· Recommended WF
· If companies do not have RRM-specific comments, it is recommended to continue the discussion only in the HST FR2 Deployments email thread.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	We have a general question on RX beam number (Issue 2-1-1).

	EricssonYYY
	Same as issue 2-2-1. We support 1 RX beam per panel indeed.

	ZZZ QC
	Same comment as issue 2-2-1

	Intel
	Support Option 2 based on our analysis in contributions R4-2106505 for Scenario-A and R4-2110953 for Scenario-B

	Nokia
	This issue is related to Issue 2-1-1, which can be discussed along with RRM requirements.

	CATT
	We support 1 RX beam per panel.

	Samsung
	No need to repeat the beam number discussion in deployment scenario unless different RRM issues are identified. 



Issue 2-3-2: Bi-directional deployment
· Proposals and/or Observations
· Option 1(Apple): Can be >2 RX beams per panel
· Option 2(Ericsson): 2 RX beam per panel
· Option 3(CATT): FFS
· Recommended WF
· If companies do not have RRM-specific comments, it is recommended to continue the discussion only in the HST FR2 Deployments email thread.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	We have a general question on RX beam number (Issue 2-1-1).

	YYYQC
	Same comment as issue 2-2-1

	ZZZIntel
	Support 1 RX beam per panel (2 beams in total) based on our analysis in contributions R4-2106505 for Scenario-A and R4-2110953 for Scenario-B

	Nokia
	This issue is related to Issue 2-1-1, which can be discussed along with RRM requirements.

	CATT
	Same as Issue 2-2-2

	Samsung
	No need to repeat the beam number discussion in deployment scenario unless different RRM issues are identified. 




Sub-topic 2-4: RX beam search scaling factor (N)
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-4-1: Difference in requirements for deployment scenarios
· Proposals and/or Observations
· Option 1(Ericsson): N in uni-directional deployment has to be same as N in bi-directional deployment
· Option 2(Qualcomm): Deciding Rx sweeping factor for neighboring cell search and measurement requirement based on all the possible scenarios.
· Recommended WF
· Continue the discussion in the 1st round

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	We have a general question on RX beam number (Issue 2-1-1). Also agree with option2.

	EricssonYYY
	For our understanding, option 1 and option 2 are not controversial.
Our views are explained in issue 1-2-5 already, but we can list them here:
For uni-directional deployment, the direction of RRHs’ panel can change in different regions. UE should sweep over both panels or receive network assistance information to correct the direction of uni-directional operation.  We need agreement on this kind of case: 
· It should be treated as bi-directional deployment. 
· It is an extra operation in uni-directional deployment which RRM doesn’t cover.
There have been studies possible different configurations in uni-directional case and bi-directional case which may impact RRM requirement, e.g. DRX and scaling factor, but we need agreement on how to defin RRM requirement in specification:
· RRM requirements are divided to uni-directional case and bi-directional case separately. 
· RRM requirements are only defined for worst case.

	ZZZ QC
	The “all possible scenarios” refers mainly to the Dmin range can be deployed in practice, instead of uni-/bi-directional deployment. We demonstrated in our previous contribution in RAN4#98bis-e meeting that more Rx beams are beneficial when Dmin is large, while 1 Rx beam is enough for Dmin=10m case. 

	Intel
	Prefer to wait for deployment thread agreement on whether to consider bi-directional deployment or not.

	Nokia
	Options 1 and 2 are not contradicting with one another. Both are valid for further discussions. 

	CATT
	Wait for conclusion of other issues. 

	Apple
	We see N can be doubled for bi-directional deployment comparing to unidirectional deployment. 

	Samsung
	If both uni- and bi-directional deployment scenarios are identified as “feasible”, agree the unified requirement for both scenarios. 



Issue 2-4-2: Uni-directional deployment
· Proposals and/or Observations
· Option 1(Ericsson, Intel): N=1
· Recommended WF
· Continue the discussion in the 1st round

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	We have a general question on RX beam number (Issue 2-1-1).

	EricssonYYY
	Our views are in issue 2-4-1

	ZZZQC
	N=1 is not applicable to large Dmin

	Intel
	Support Option 1. 
For scenario B it can be increased to N=2 if the RRHs are deployed on both sides of the track

	Nokia
	As this issue is related to the number of RX beams in Issue 2-1-1, it can be discussed along with RRM requirements.

	CATT
	Support Option 1. 

	Apple
	Similar to 2-1-1

	Samsung
	We are also okay the group to decide this after Scenario-B is concluded in deployment scenario session. 



Issue 2-4-3: Bi-directional deployment
· Proposals and/or Observations
· Option 1(Ericsson): N =4
· Option 2(Intel): N =2
· Recommended WF
· Continue the discussion in the 1st round

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	We have a general question on RX beam number (Issue 2-1-1).

	EricssonYYY
	Essentially, we agree that N=2 in Bi-directional deployment matches deployment analysis. 
The reason of ‘N=4’ is that RRH may be deployed at same side of rail track, ’ zigzag’ shape deployed at two sides of rail track or randomly deployed at two sides of rail track. 
Positions of RRHs impact the choice of N because UE beam isn’t always along with rail track,  especially in Scenario-B + ni-directional deployment.
In worst case, N needs be doubled based on ’2’ which is from simulation results of deployment thread.
Meanwhile, some network assistance methods can abbreviate it down to ‘2’ or ‘3’ refer to proposals in issue 2-1-3. 

	ZZZQC
	Both options are not applicable when Dmin is large.

	Intel
	Option 2. 
For scenario B it can be increased to N=4 if the RRHs are deployed on both sides of the track.

	Nokia
	As this issue is related to the number of RX beams in Issue 2-1-1, it can be discussed along with RRM requirements.

	CATT
	Wait for the conclusion of other issues. 

	Apple 
	Further discussion after deployment discussion is concluded for scenario B. 

	Samsung
	We are also okay the group to decide this after Scenario-B is concluded in deployment scenario session.




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-X: TBA
	Issue 2-x-x: TBA
Background:
TBA
Tentative agreements:
TBA
Candidate options:
· Option 1:
· Option 2: 
Recommendations for 2nd round:
TBA

	Sub-topic #2-1: TBA
	Issue 2-1-1: TBA
Background:
TBA
Tentative agreements:
TBA
Candidate options:
· Option 1:
· Option 2: 
Recommendations for 2nd round:
TBA

Issue 2-1-2: TBA
Background:
TBA
Tentative agreements:
TBA
Candidate options:
· Option 1:
· Option 2: 
Recommendations for 2nd round:
TBA

	Sub-topic
	Status summary 

	Sub-topic #2-1: General
	Issue 2-1-1: Decreasing RX beam number
Background:
A number of new questions was raised by one of the companies on the possible shortcomings because of the reduction of the number of RX beams:
· The 1 RX beam agreed in deployment session is coarse beam or fine beam?
· How to handle various realistic deployment with Dmin different from 10m?
· How to handle non-straight track scenario?
Other companies have provided their answers to these questions and comments.
However, the questions above are more relevant to HST FR2 deployments.
Tentative agreements:
None
Candidate options:
· Option 1: The RX beam number can be decreased
· Other options are not precluded.
Recommendations for 2nd round:
· It is recommended to continue the discussion of deployment-related aspects in the HST FR2 Deployments email thread.
· The companies are invited to discuss if there any obstacles in decreasing the number of RX beams from the RRM point of view.

Issue 2-1-2: Non-overlapping SSB locations in time domain among adjacent RRHs
Background:
The issue under discussion does not look to be directly related to the number of RX beams. The proposal:
Consider non-overlapping SSB locations in time domain among adjacent RRHs within the same BBUs and in the neighboring cells (across different BBUs) in FR2 HST.
is more relevant to network deployment discussion.
Some of the companies commented that it was already agreed that RRHs under the same cell use the different sets of SSB indexes, and it is feasible to used different SSB indexes for neighbour cells.
Tentative agreements:
None
Candidate options:
· Option 1(Samsung): RAN4 needs to discuss how non-overlapping SSB locations in time domain among adjacent RRHs within the same BBUs and in the neighboring cells (across different BBUs) in FR2 HST will impact core requirement and test cases.
· Other options are not precluded.
Recommendations for 2nd round:
Companies are invited to clarify whether they see a need to study further the possible impacts of SSB configurations on RRM requirements.

Issue 2-1-3: Network assistance for reducing RX beam number
Background:
A number of proposals were made about the use of network assisted information for reducing the number of RX beams. Some companies also remarked the dependency of the discussion  on the deployment agreements.
It looks to be too early to draw any agreements on this issue.
Tentative agreements:
None
Candidate options:
· FFS: Network assistance for reducing RX beam number
Recommendations for 2nd round:
Add FFS to the WF.

	Sub-topic #2-2: Number of RX beams in Scenario-A
	Issue 2-2-1: Uni-directional deployment
Background:
The discussion is strongly related to the deployment aspects. It was recommended to continue the discussion in the Deployment thread.
Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
As this issue is related to Issue 2-1-1, moderator suggests to continue the discussion under Issue 2-1-1. If any additional RRM-related issues are raised, they can be discussed in Issue 2-1-1.

Issue 2-2-2: Bi-directional deployment
Background:
The discussion is strongly related to the deployment aspects. It was recommended to continue the discussion in the Deployment thread.
Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
As this issue is related to Issue 2-1-1, moderator suggests to continue the discussion under Issue 2-1-1. If any additional RRM-related issues are raised, they can be discussed in Issue 2-1-1.

	Sub-topic #2-3: Number of RX beams in Scenario-B
	Issue 2-3-1: Uni-directional deployment
Background:
The discussion is strongly related to the deployment aspects. It was recommended to continue the discussion in the Deployment thread.
Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
As this issue is related to Issue 2-1-1, moderator suggests to continue the discussion under Issue 2-1-1. If any additional RRM-related issues are raised, they can be discussed in Issue 2-1-1.

Issue 2-3-2: Bi-directional deployment
Background:
The discussion is strongly related to the deployment aspects. It was recommended to continue the discussion in the Deployment thread.
Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
As this issue is related to Issue 2-1-1, moderator suggests to continue the discussion under Issue 2-1-1. If any additional RRM-related issues are raised, they can be discussed in Issue 2-1-1.

	Sub-topic #2-4: RX beam search scaling factor (N)
	Issue 2-4-1: Difference in requirements for deployment scenarios
Background:
The companies indicated that this discussion depends a lot on the outcomes of deployments discussion.
Tentative agreements:
None
Candidate options:
· Option 1: N in uni-directional deployment has to be same as N in bi-directional deployment 
· Other options are not precluded.
Recommendations for 2nd round:
Add the open issues to the WF to continue the discussion after the deployment aspects are clarified.
Additional comments can be added to the general Issues 2-1-1.

Issue 2-4-2: Uni-directional deployment
Background:
The companies have identified few possible options for the scaling factor N. However, the conclusion on these issues are strongly dependent on the ongoing discussion of the number of Rx beams in the deployments thread and also in the Issue 2-1-1.
Tentative agreements:
None
Candidate options:
· Option 1: N = 1
· Option 2: N = 2 for scenario-B if the RRHs are deployed on both sides of the track
· Other options are not precluded.
Recommendations for 2nd round:
Add issues to the WF to continue the discussion after the deployment aspects are clarified.
As this issue is related to Issue 2-1-1, moderator suggests to continue the discussion under Issue 2-1-1..

Issue 2-4-3: Bi-directional deployment
Background:
The companies have identified few possible options for the scaling factor N. However, the conclusion on these issues are strongly dependent on the ongoing discussion of the number of Rx beams in the deployments thread and also in the Issue 2-1-1.
Tentative agreements:
None
Candidate options:
· Option 1: N = 2
· Option 2: N = 4 if RRHs are deployed not only on one side of the track
· Other options are not precluded.
Recommendations for 2nd round:
Add issues to the WF to continue the discussion after the deployment aspects are clarified.
As this issue is related to Issue 2-1-1, moderator suggests to continue the discussion under Issue 2-1-1. 




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

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



Discussion on 2nd round (if applicable)
TBA
Sub-topic 2-2: TBA
Issue 2-2-2: TBA
Agreements from round 1:
TBA
Candidate options:
· Option 1:
· Option 2:
Recommendations for 2nd round:
TBA
Contributor Comments:
	Company
	Comments

	XXX
	

	YYY
	

	ZZZ
	



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”




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

	R4-2109066
	CATT
	Title: Discussion on RRM requirements impacts for NR FR2 HST
CONNECTED State Mobility
Proposal 1: Define requirements for the short DRX configurations. Do not enhance for long DRX configuration. 
Proposal 2: The scaling factor can be decreased in HST. For uni-directional, the value can be 1. For bi-directional, the value need further studied.
Timing
Proposal 3: Autonomous timing adjust step Tq for FR2 in high speed scenario is 4.5Ts is fine for this WI.
Measurement Procedures
Proposal 4: For PSS/SSS detection and measurement period for FR2, it is necessary to enhance the current cell identification requirements.
Proposal 5: For no DRX, 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.
Proposal 6: No need to add SMTC restriction in the spec.
RLM/BFD
Proposal 7: For RLM/BFD, scaling factor can be decreased from current value 8.

	R4-2109367
	Apple
	Title: Discussion on RRM requirement for FR2 HST
Connected state mobility
Proposal 1: For long DRX cycle, reuse existing R16 requirement.  
Proposal 2: RRC release with re-direction can be considered as low priority unless there is an operator request for support of inter-RAT mobility.
Timing
Proposal 3: Autonomous timing adjust step Tq for FR2 in high speed scenario is 4.5Ts. 
Proposal 4: One-time large TA adjustment can be enabled when switching between RRH for uni-directional deployment. 
Proposal 5: 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.
Measurement procedure
Proposal 6: 
Mmeas_preriod_w/o_gaps = 3N, where N is number of Rx beam depends on network signaling.
Mpss/sss_sync_w/o_gaps = 3N, where N is the number of Rx beam depends on network signaling.
Signaling
Proposal 7: UE perform parallel CBD procedure and BFD procedure.

	R4-2109509
	CMCC
	Title: Discussion on RRM requirements for FR2 HST
CONNECTED State Mobility
Observation 1: how to perform the enhancement and the upper bound of DRX cycle is related with the target maximum velocity, which is under discussion in demodulation session.
Proposal 1: When the target maximum velocity is determined, the upper bound of DRX cycle to define the enhanced requirements can be further discussed.
Proposal 2: the scaling factor M2 introduced for the enhancement of scaling factor 1.5 specified in Rel-16 NR HST can be reused for FR2 HST: M2 = 1.5 if SMTC periodicity > [40 ]ms, otherwise M2=1. And the upper bound of SMTC periodicity to apply M2=1 can be further discussed.
Proposal 3: except the enhancement of scaling factor 1.5, other enhancement, e.g. the number of samples and the scaling factor N can be further discussed.
Idle/inactive mode requirements
Observation 2: current cell-re-selection requirements for FR2 are not suitable for the high speed train scenario. 
Proposal 4: in order to guarantee the system performance, it is preferred to perform enhancement on the cell-reselection requirements to support FR2 HST.
Proposal 5: as for the enhanced solution for cell-reselection requirements, the enhancement introduced in Rel-16 HST WI, e.g. the number of samples, the enhancement of scaling factor 1.5, can be used as baseline to specify cell re-selection requirements for FR2 HST. Furthermore, we can consider to set an upper bound of DRX cycle to apply the enhancement. For the DRX cycle smaller than or equal to the upper bound, enhancement is applied. For the DRX cycle larger than the upper bound, enhancement is not considered and existing R16 requirements are applied.
Tq
Observation 3: if Tq is kept as 2.5Ts unchanged, the maximum supported velocity is 60km/h.
Observation 4: if Tq is updated to 4.5Ts for FR2 in high speed train scenario, the maximum supported velocity is 400km/h.
Proposal 6: If the target velocity is smaller than 400km/h, Tq of 4.5Ts is OK.

	R4-2110223
	Ericsson
	Title: RRM requirements impacted for HST FR2
Proposal 1:  support option 3, apply requirements for short DRX configurations on long DRX configurations 
Proposal 2:  For handover, existing Intra-frequency cell identification is OK, meanwhile RX beam sweep number reduction can bring more flexibility. 
Proposal 3-1:  Define criteria of known cell for FR2, at least for HST FR2 considering deterministic trajectory. 
Proposal 3-2:  RRC connection re-establishment needs enhancement with RX beam sweep number reduction. 
Proposal 4:  In NR there is RRC release with redirection from NR to another NR carrier. It is an alternative or complementary to inter-frequency handover in NR. We suggest continuing discussion on this issue.
Proposal 5:  Agreement on scope of TA step size by one-time TA adjustment before enabling it in HST FR2.
Proposal 6: Agree with option 1a but relies on final conclusion of scaling factor for FR2.
Proposal 7: Agree with option 1a but relies on final conclusion of scaling factor for FR2.
Proposal 8: SMTS periodicity =40ms can be the base of restrictions for FR2 HST, following FR1 HST and no more restriction.
Proposal 9: L1-RSRP can be enhanced considering 1.5 replacement with 1 and RX beam sweep number reduction, meanwhile, requirements rely on SSB beam index number and configuration.
Proposal 10: Agree with option 2a, but relies on conclusion of N1, a.k.a. scaling factor for FR2. 
Proposal 11:  For case of interruptions or network change, IDLE/INACTIVE state needs enhancement; for the case of few passengers, existing R16 is not enough, IDLE/INACTIVE state needs enhancement.

	R4-2110238
	Samsung
	Title: Further discussion on RRM requirements for FR2 HST
Handover
Observation-1: The scaling factor for handover to unknown cell needs to be aligned with the conclusion from RX beam number discussion.  
Observation 2: SSB index among neighboring cells needs to be carefully allocated to avoid the inter-cell interference.
Autonomous Timing Adjustment
Observation-3: To support higher mobility for FR2 HST, the autonomous timing adjust step Tq needs to be increased, as analyzed by companies in last meeting.  
Observation-4: The requirement of the enlarged autonomous timing adjust step Tq is applicable to FR2 HST UE, which is not related to network signaling flag (if introduced).
Propagation Delay Problem
Observation-5: The problem of the large propagation delay difference from two neighboring RRHs can be observed for both (1) uni-directional RRH deployment and (2) bi-directional RRH deployment.
Observation-6: The problem of the large propagation delay difference from two neighboring RRHs can impair the intra-cell measurement of non-serving beam measurement/report.
Observation-7: Possible solutions to the problem of large propagation delay difference from two neighboring RRHs are identified as below Table with pros and cons listed:  
Table 1. Possible solutions to the problem of large propagation delay difference from two neighboring RRHs 
	Solution Description 
	Pros 
	Cons 

	Solution-1: One-time large TA adjustment 
	(1) Still follow existing framework of TA adjustment 
(2) Partially solve propagation delay difference problem.  
	(1) RAN1 impact to define one-time large TA;  
(2) Time difference between different beams from RRHs still exist, and problem exists for Intra-cell measurement on non-serving beam  

	Solution-2: NW-based pre-compensation of different propagation delays 
	(1) NW implementation scheme totally transparent to UE.  
	(1) It is hard to support multiple UEs because different compensation may be needed for different UEs at varied locations.  
(2) New TA adjustment mechanism for NW implementation.  

	Solution-3(a): Avoid deployment scenarios with large propagation delay difference:  
- Only use bi-directional with Scheme-1  
(i.e., Don’t use uni-directional; and don’t use bi-directional with Scheme-2/3) 
	(1) Bi-directional scheme-1 can avoid propagation delay problem.  
 
	(1) Link performance may not be optimized because the 2nd nearest RRH (rather the nearest RRH) used;  
(2) For cell boundary, additional one handover is needed due to the interleaved cell indexes.  

	Solution-3(b): Avoid deployment scenarios with large propagation delay difference: 
- Bi-directional deployment with interruption allowed by following Scheme-2 but no dedicated beam for coverage hole from neighboring RRH 
	(1) No propagation delay difference problem 
(2) Cell coverage hole can be alleviated by adding one more RRH panel.  
	(1) Cell coverage hole for the region around RRH site, and service interruption may be experienced.  

	Solution-4: Uni-directional deployment with interruption allowed 
	(1) UE autonomous timing adjustment to the target RRH 
	(1) No L1-RSRP measurement performance on the target RRH’s beam, so TCI switching to unknown TCI state. 
(2) RAN4 needs to allow interruption to accommodate UE autonomous timing adjustment and TCI state switching. 



Proposal-1: RAN4 to discuss and down-select one solution from below solutions for large propagation delay difference problem:  
· Solution-1: One-time large TA adjustment 
· Solution-2: NW-based pre-compensation of different propagation delays 
· Solution-3: Avoid deployment scenarios with large propagation delay difference:  
· Solution-3(a): Only use bi-directional with Scheme-1, i.e., don’t use uni-directional; and don’t use bi-directional with Scheme-2/3.  
· Solution-3(b): Bi-directional deployment with interruption allowed by following Scheme-2 but no dedicated beam for coverage hole from neighboring RRH.  
· Solution-4: Uni-directional deployment with interruption allowed.
Active TCI State Switching Delay
Observation-8: Given the current known TCI state condition specified in TS38.133, the known TCI state condition may not be applied when UE is passing the cell coverage hole around RRH site, for bi-directional RRH deployment.
Proposal-2: Because of short-range beam coverage of HST bi-directional scenario, it is required to 
Option-1: Revising the TCI known condition for HST scenario, or 
Option-2: Defining delay requirement for unknown TCI state condition, or  
Option-3: Deferring the decision until RAN4 decide the solution for propagation delay problem.

Proposal-3: If option-2 (defining the delay requirement for unknown TCI state condition) is followed, RAN4 needs to further evaluate the impact of one additional L1-RSRP measurement period due to unknown TCI state condition, by considering:  
1. Signal strength level concluded from deployment scenarios; 
2. L1-RSRP measurement period for FR2 HST UE;  
3. UE mobility speed.  

	R4-2110379
	Huawei, HiSilicon
	Title: Discussion on RRM requirements for high speed train scenario in FR2
Rx Scaling factor N
Proposal 1: Some aspects need to be further discussed and clarified on the number of RX beams which is made in the “FR2 HST Deployment” agenda.
L3 measurement
Proposal 2: L1/L3 measurement requirements enhancement can wait for the conclusion of deployment scenario discussion.
Tq Timing adjustment
Proposal 3: Autonomous timing adjust step Tq for FR2 in high speed scenario is 4.5Ts.
TCI state switching
Proposal 4: If the overlapping area between serving beam and target beam is appropriate, the L1-RSRP measurement can be reported in time. The existing TCI switching delay in known case can be reused in FR2 HST.
HST FR2 signalling
[Moderator]: Proposals below are treated in Topic#1.
Proposal 5: The network indicated signalling can be decided after the requirements are clear.
Proposal 6: CPE shall always support to work in FR2 HST and no UE capability is needed.

	R4-2110955
	Intel Corporation
	Title: Discussion on the RRM requirements impact of FR2 HST
RRC Release with Redirection
Proposal 1: Do not define requirements for RRC Release with Redirection procedure
Criterion for the RRM requirements definition
Observation 1: Usage of Beam dwelling time as a metric for RRM requirements definition may not be applicable 
Proposal 2: RAN4 to define metric of applicability of the RRM requirements in FR2 HST. This metric can be defined as: 
Option 1: Maximum performance degradation allowed (Max serving DL SNR degradation below threshold)
Can be used at least for L1 measurements, intra-frequency cell identification, handover. 
Option 2: other options are not precluded
RRM requirements estimation
L1 measurements
Observation 2: Limits for DRX cycle duration need to be defined based on the maximum L1 measurements delay allowed for HST FR2 by the corresponding metric.
Intra-frequency measurements
Observation 3: Limits for DRX cycle duration and SMTC periodicity need to be defined based on the max intra-frequency cell identification time period allowed by the corresponding metric
Handover:
Observation 4: Limits for SMTC periodicity need to be defined based on maximum handover delay allowed by the corresponding metric.
Connection mobility control - RRC re-establishment:
Observation 5: Restrictions on SMTC periodicity need to be defined based on maximum UE Re-establishment delay allowed by corresponding criterion  

	R4-2111171
	Nokia, Nokia Shanghai Bell
	Title: Discussion on RRM requirements for FR2 HST
Measurement procedures
SA intra-frequency measurement enhancements in connected mode
Observation 1: Cell ISD for Scenarios A and B is similar to FR1 HST.
Observation 2: UE power class 1 is not suitable to serve as CPE because it has the longest intra-frequency measurement time compared with the other UE power classes.
Proposal 1: For FR2 HST, Mpss/sss_sync_w/o_gaps = Mmeas_period_w/o_gaps  = [6] for the time period for PSS/SSS detection and the measurement period for intrafrequency measurement requirements, respectively.
Table 2: Time period for PSS/SSS detection for FR2 HST 
	DRX cycle 
	TPSS/SSS_sync_intra 

	No DRX 
	max(600ms, ceil([6]  x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra 

	DRX cycle≤ 320ms 
	max(600ms, ceil(M2 Note 2 x [6]  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms 
	ceil([6]  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 RRM enhancement for high speed is not configured, M2 = 1.5; When RRM enhancement for high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1. 
 


 
Table 3: Measurement period for intra-frequency measurements without gaps for FR2 HST 
	DRX cycle 
	T SSB_measurement_period_intra   

	No DRX 
	max(400ms, ceil([6] x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra 

	DRX cycle≤ 320ms 
	max(400ms, ceil(M2 Note 2 x [6] x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra  

	DRX cycle>320ms 
	ceil([6] 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 RRM enhancement for high speed is not configured, M2 = 1.5; When RRM enhancement for high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1. 


 
Proposal 2: For FR2 HST, the intra-freqeuency measurement enhancements proposed in Tables 2 and 3 can be used as a baseline. 
L1-RSRP measurement enhancements
Table 4: Measurement period TL1-RSRP_Measurement_Period_SSB for FR2 
	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(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: K = 1 when TSSB ≤ 40 ms and FFS are configured; otherwise K = 1.5. 
Note 3: N = [2] when RRM enhancement for high speed is configured. 
 


 
Table 5: Measurement period TL1-RSRP_Measurement_Period_CSI-RS for FR2 
	Configuration 
	TL1-RSRP_Measurement_Period_CSI-RS (ms)  

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

	DRX cycle ≤ 320ms 
	max(TReport, ceil(K *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 FFS are configured; otherwise K = 1.5. 
Note 4: N = [2] when RRM enhancement for high speed is configured. 
 


 
Proposal 3: For FR2 HST, the L1-RSRP measurement enhancements proposed in Tables 4 and 5 can be used as a baseline. 
SA Cell reselection (in idle mode) measurement enhancements
Table 4: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra for FR2 HST 
 
	DRX cycle length [s] 
	Tdetect,NR_Intra [s] (number of DRX cycles) 
	Tmeasure,NR_Intra [s] (number of DRX cycles) 
	Tevaluate,NR_Intra 
[s] (number of DRX cycles) 

	
	
	
	

	0.32 
	2.56 x N1 x M2 (8 x N1 x M2) 
	0.32 x N1 x M3 (1 x N1 x M3) 
	0.96 x N1 x M4 (3 x M4) 

	0.64 
	5.12 x N1 (8 x N1) 
	0.64 x N1 (1 x N1) 
	1.92 x N1 (3 x N1) 

	1.28 
	8.96 x N1 (7 x N1) 
	1.28 x N1 (1 x N1) 
	3.84 x N1 (3 x N1) 

	2.56 
	58.88 x N1 (23 x N1) 
	2.56 x N1 (1 x N1) 
	7.68 x N1 (3 x N1) 

	Note 1: when SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2 


Observation 3: For cell re-selection with speed up to 350 km/h, it is feasible to apply the same scaling factor for NR FR1 HST to FR2. 
Observation 4: Based on Observation 7, N1 is upper bounded by 4, where the network is not expected to configure DRX cycle larger than 0.32 s.
Proposal 4: For FR2 HST, the cell reselection requirements are enhanced according to Table 1, where N1 ≤ 4; further discussions are needed to determine an appropriate value of N1.
Signalling
RLM
Observation 5: For HST in FR1, non-HST RLM requirements apply.
Proposal 5: RAN4 to discuss the RLM evaluation period for Qout and Qin especially regarding the scaling factor N=8 and the factor P for HST in FR2.
Link recovery procedures
Proposal 6: RAN4 to analyse and evaluate beam failure and candidate beam detection evaluation period for Qout especially regarding the scaling factor N=8 and the factor P for FR2 HST scenario.
Flags
[Moderator]: All items below are treated in Topic #1
HST FR2 network deployment flag
Observation 6: Network deployment flag to configure parameters for Rel-16 FR1 HST was added in TS 38.331 to indicate the UE that it shall apply the enhanced RRM requirements to support high speed up to 500 km/h.  
Observation 7: The existing highSpeedMeasFlag-r16 cannot be directly reused for FR2 HST, because FR2 HST is only required to support UE speed up to 350 km/h. 
Proposal 7: For FR2 network deployment flag, Option 1: add flag to differentiate between the HST and non-HST scenarios 
Proposal 8: Based on the RAN4 agreements, RAN4 to send an LS to RAN2 to inform about the need of new flag(s) for FR2 HST.
HST FR2 uni-/bi-directional mode flag
Proposal 9: For FR2 HST uni-/bidirectional, Option 2: Such a flag is not needed.
UE indication to the network about the support of HST FR2 
Observation 8: It is not clear from the WI whether an HST FR2 network should be capable to serve only HST FR2 CPEs or also other types of UEs.
Observation 9: The benefit of introducing a UE capability field indicating about the support of FR2 HST needs to be clarified by RAN4. 
UE capability field on the support of bidirectional operation
Proposal 10: UE supporting HST FR2 mode shall support both unidirectional and bidirectional deployments.
Proposal 11: No need for the UE to indicate the support of bidirectional deployment modes to the network.



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 3-1: Connected state mobility
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-1-1: Requirements for long DRX configurations
· [Moderator]:
At the previous meeting it was agreed to “Define requirements for the short DRX configurations (≤ [80] ms)” and “FFS whether to define requirements for long DRX configurations (> [80] ms)”:
· Option 1: Do not define any requirements 
· Option 2: Apply existing R16 FR2 requirements 
· Option 3: Apply requirements for short DRX configurations 
· Option 4: Define enhanced requirements
· Proposals and/or Observations
· Option 1(Apple, CATT, Huawei): Apply existing R16 requirements
· Option 2(Ericsson): Apply requirements for short DRX configurations
· Option 3(CMCC): When the target maximum velocity is determined, the upper bound of DRX cycle to define the enhanced requirements can be further discussed.
· Recommended WF
· Based on the above proposals/observations, there is a general consensus to define enhanced requirements for small DRX cycle ≤ the upper bound. For DRX cycle > the upper bound, existing Rel-16 FR2 requirements are reused. However, companies have different views on what the upper bound of DRX cycle should be. One company suggested that the upper bound of DRX cycle can be discussed once the target maximum CPE speed is finalized. The target maximum speed is discussed in Issue 1-1-1.
· The upper bound of DRX cycle is FFS pending on the outcome of the maximum target CPE speed discussion.
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	Support option 1.
Disagree with option2. If network configured long DRX, UE is required to satisfy the short DRX requirements. It further enhanced UE capability.

	EricssonYYY
	Support option 2.
According to our observation, DRX cycle =80ms can meet most of RRM requirements when maximum speed=350km/h. For DRX cycle >80ms, the requirements can be same as stuffs when DRX cycle =80ms. Meanwhile, we’re open to other enhanced requirements definition. 

	ZZZ QC
	Support option 1.
For option 2, it makes the power consumption the same for short DRx as long DRx, then why NW configures long DRx in this case?

	CMCC
	Option 3 is about the upper bound. According to the agreements in last meeting, it is [80ms], but the exact value is not decided and can be further discussed based on the maximum speed. We are OK with the recommended WF from moderator.
As for the requirements for long DRX configurations, we are open to discussion.

	Intel
	Support Option 1 as it is done for FR1 HST
Our question is about the DRX cycle upper bound. Now it’s considered as [80ms]. Even when we agree on the max speed, how can we define the value of the DRX cycle upper bound. For example, for L1-RSRP measurements with TDRX = 80ms we have TL1-RSRP_Measurement_Period_SSB = 960ms which corresponds to 93.33m of travelled distance (assuming 350kmph). For TDRX = 160ms we have TL1-RSRP_Measurement_Period_SSB = 1920ms and 186.67m of travelled distance. Which of these values is acceptable for FR2 HST. Too long delay in measurement report may result in too late RRH switching – we will lose in system performance. We need to agree on some metric which will allow us to say that the requirements are acceptable, or more enhancements are needed.
That’s why we raise Issue 3-4-2.

	Nokia
	The recommended WF is OK.

	CATT
	We are fine with WF. 

	Samsung
	We are fine with WF.



Issue 3-1-2: Connection Mobility Control - RRC Release with Redirection
· [Moderator]: 
As a reminder, at the previous meeting it was agreed not to define inter-RAT and inter-frequency measurements requirements for FR2 HST.
· Proposals and/or Observations
· Option 1(Apple): Can be considered as low priority unless there is an operator request for support of inter-RAT mobility.
· Option 2(Intel): Do not define requirements
· Option 3(Ericsson): In NR there is RRC release with redirection from NR to another NR carrier. It is an alternative or complementary to inter-frequency handover in NR. We suggest continuing discussion on this issue.
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	Agree with option 2 or option 1.
As mentioned by moderator, it was agreed not to define inter-RAT. Redirection is alike inter-RAT to some extent.

	EricssonYYY
	According to agreement that no definition of inter-frequency measurements requirements for FR2 HST, we can compromise on it and support option 1 or option 2 to go ahead. 

	ZZZIntel
	Support Option 2

	Nokia
	For Option 3, this issue can be further discussed pending the outcome of Rx beam scaling factor in Topic #2.

	CATT
	Prefer option 2. 

	Apple
	OK with option 1 or option 2. 

	Samsung
	Option 2. 



Issue 3-1-3: Connection Mobility Control - RRC re-establishment
· Proposals and/or Observations
· Option 1(Ericsson): Define criteria of known cell for FR2, at least for HST FR2 considering deterministic trajectory.
· Option 2(Ericsson): RRC connection re-establishment needs enhancement with RX beam sweep number reduction.
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	We don't fully understand of option1. What is the criteria of known cell for FR2?

	EricssonYYY
	For FR2, there is not criteria of known cell right now. For FR1, the definition of known cell in 38.133 is ‘In the requirement defined in the below tables, the target FR1 cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown.’ . 
The RRC connection re-establishment requirements need enhancement.

	ZZZ QC
	It’s not clear to us why the enhancement is needed.

	Intel
	Agree with Option 1. 
Agree with Option 2. Since the FR2 HST use case is kind of backhaul link, the RRC connection re-establishment should happen ASAP.

	Nokia
	For Option 2, this issue can be further discussed pending the outcome of Rx beam scaling factor in Topic #2.

	CATT
	Wait for conclusion of other issues. 

	Apple
	Pending number of Rx beam discussion 

	Samsung
	Agree with Option 1 and 2. 




Issue 3-1-4: Handover
· [Moderator]: 
In the previous meeting it was agree that Existing FR2 requirement should be applicable to the HST FR2 deployments when the target cell is known. However, the requirements when the target cell in unknown and a potential need to introduce changes due to update in the FR2 scaling factor 8 left open.
· Proposals and/or Observations
· Option 1(Ericsson): Existing Intra-frequency cell identification is OK, meanwhile RX beam sweep number reduction can bring more flexibility.
· Option 2(Samsung): Observation-1: The scaling factor for handover to unknown cell needs to be aligned with the conclusion from RX beam number discussion.  
· Option 3(Samsung): SSB index among neighbouring cells needs to be carefully allocated to avoid the inter-cell interference.
· Recommended WF
· It looks to be difficult to come to any agreement on this issue in the current meeting based on contributed proposals and observation. However, the companies are invited to share their view on the issue.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	Wait for the conclusion of RX beam number

	EricssonYYY
	We support option 1, option 2 is ok also. For our understanding, they are not controversial. 
For our understanding, requirement of unknown target cell is enough and can get benefit from decrement of RX beam sweep number.
For option3, benefits can be gotten through different SSB indexes. It should be feasible, but what we can define from RRM perspective?

	ZZZQC
	It’s not clear to us why the enhancement is needed.

	Intel
	From the RLF point of view we have enough time budget for HO. However, late HO will result in system performance loss since the source cell SNR is decreasing. FR2 HST use case is kind of backhaul link, we should provide maximum throughput so HO should happen ASAP.
So, we have the same comment as for 3-1-1. We need to define the metric which will allow us to say that the requirements are OK for FR2 HST, or enhancements are needed. 

	Nokia
	This issue can be further discussed pending the outcome of Rx beam scaling factor in Topic #2.

	CATT
	Wait for conclusion of other issues.

	Apple
	Pending number of Rx beam discussion 

	Samsung
	Option 3 is discussed by the triggered discussion on feasibility on Handover issue. 





Sub-topic 3-2: Timing
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-2-1: Autonomous timing adjustment step
· Proposals and/or Observations
· Option 1(CATT, Apple, CMCC, Huawei, Samsung): Autonomous timing adjust step Tq for FR2 in high speed scenario is [4.5]Ts.
· Recommended WF
· So far only one proposal is the supported by all contributed companies.
· Companies are invited to discuss if there are still any objections against the proposed enhancement.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	Support option 1

	EricssonYYY
	Support option1.

	ZZZCMCC
	Option 1. Based on our analysis, Tq of 4.5Ts can be applied to the scenario with velocity <=400km/h. Currently, the velocity under discussion in demod thread is 350km/h, which is OK to adopt 4.5Ts.

	Nokia
	This issue is pending on the outcome of sub-topic 1-1. Option 1 is Ok if the agreed maximum speed of trains is 350 km/h.

	CATT
	Support option 1. 

	Apple 
	Support option 1

	Samsung
	Option 1 



Issue 3-2-2: Large propagation delay difference
· [Moderator]: AS it is observed by Samsung:
The problem of the large propagation delay difference from two neighboring RRHs can be observed for both (1) uni-directional RRH deployment and (2) bi-directional RRH deployment.
The problem of the large propagation delay difference from two neighboring RRHs can impair the intra-cell measurement of non-serving beam measurement/report.
Even though there is a similar Issue also present in the Deployment email thread, RRM experts are encouraged to check all proposed solutions and discuss the impact of propagation delay issues on RRM procedures.
· Proposals and/or Observations
· Option 1(Samsung): RAN4 to discuss and down-select one solution from below solutions for large propagation delay difference problem:  
· Solution-1: One-time large TA adjustment 
· Solution-2: NW-based pre-compensation of different propagation delays 
· Solution-3: Avoid deployment scenarios with large propagation delay difference:  
· Solution-3(a): Only use bi-directional with Scheme-1, i.e., don’t use uni-directional; and don’t use bi-directional with Scheme-2/3.
· Solution-3(b): Bi-directional deployment with interruption allowed by following Scheme-2 but no dedicated beam for coverage hole from neighboring RRH.  
· Solution-4: Uni-directional deployment with interruption allowed.
· Option 2(Apple): One-time large TA adjustment can be enabled when switching between RRH for uni-directional deployment.
· Option 3(Apple): 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.
· Option 4(Ericsson): Agreement on scope of TA step size by one-time TA adjustment before enabling it in HST FR2.
· Recommended WF
· Firstly, the companies are invited to confirm that there is an issue due to the large propagation delay difference.
· Secondly, it is looks to be necessary to analyse and discuss further which solutions are feasible from RRM perspective, taking into account the deployment scenario..
· Finally, the concrete parameters of TA, e.g., TA step size, can be further discussed.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	There is TA adjustment issue in unidirectional deployment. 
The detailed solutions shall be further discussed.

	EricssonYYY
	For our understanding, we agree that there is an issue due to the large propagation delay difference in uni-directional deployment. But we should not consider that uni-directional is disqualified because of this issue.
One time TA adjustment is one of possible methods. Its parameters have not been agreed before, that  is the reason why the feature was removed from spec. 
We prefer to take some time to study all possible solutions and defer decision in this meeting.

	ZZZ QC
	One time TA adjustment is a good starting point.

	Intel
	Prefer FFS the issue

	Nokia
	It is not clear what the impact of large propagation delay differences on RRM requirements such SSB-based measurement accuracy (e.g., SS-RSRP). If degradation in measurement accuracy is demonstrated, each of the proposed solutions can be discussed and evaluated.

	Apple
	This is a TA adjustment issue. Solutions can be FFS. 

	Samsung
	We propose to focus on this issue to evaluate the impact of large propagation delay issue especially from RRM perspective: 
- Till now, all FR2 implementation, UE don’t really need to measure an intra-cell L1-RSRP beam measurement with such large timing difference, and we are not quite sure the impact. 
- For UE autonomous timing, as far as we know, it is hard for UE to track such big timing difference. 
- From demod perspective, all the defined channel modelling for uni-directional don’t consider the time delay from different RRH, which is under the assumption that RRM timing mechanism has recover the propagation delay from different RRH already (either DL autonomous timing, or UL TA command, or new one-step TA adjustment which is not yet avaible in Rel-16 yet). In other words, RRM should solve this otherwise some of slots should not be scheduled in Demod, when UE from one RRH to another. 




Sub-topic 3-3: Signalling
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-3-1: RLM/BFD
· [Moderator]:
The requirements are defined in Clause 8.1 of TS 38.133, e.g., in the Table 8.1.2.2.-2 below for SSB based RLM:
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· Proposals and/or Observations
· Option 1(CATT): Scaling factor can be decreased from current value 8.
· Option 2(Nokia): RAN4 to discuss the RLM evaluation period for Qout and Qin especially regarding the scaling factor N=8 and the factor P for HST in FR2.
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	This issue depends on topic #2

	EricssonYYY
	Decreased scaling factor can be used here same as in other measurement periods.

	ZZZ QC
	This issue depends on topic #2, but is the enhancement necessary? We don’t have RLM/BFD enhancement for FR1 HST.

	Intel
	Since the FR2 HST use case is close to backhaul link, the system is much more sensitive to RLF. The evaluation period reduction might be helpful.

	Nokia
	This issue can be further discussed pending the outcome of Rx beam scaling factor in Topic #2.

	CATT
	We think reducing the scaling factor is helpful. The values can be discussed. Agree to wait for conclusion of other issues. 

	Apple
	Pending number of Rx beam 

	Samsung
	Agree with O1 and O2. 



Issue 3-3-2: Parallel CBD procedure and BFD procedure
· Proposals and/or Observations
· Option 1(Apple): UE perform parallel CBD procedure and BFD procedure
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	EricssonXXX
	Essentially, it relaxes BFD requirement through shortening the measurement period through ‘slip’ window. 
One question is that capacity of UE can handle it or not with consideration of switching of HST and non-HST mode? 
Another question is to shorten BFD measurement period, can we change some multiplication factor in TEvaluate_BFD_SSB directly or other straightforward method?

	YYY QC
	We want to understand the motivation: in HST, the set of good beams change quite fast, if UE choose the candidate beam during BFD procedure, would the beam become bad after BFD procedure is done? What is the potential benefit of this enhancement?


	ZZZNokia 
	Further details are needed to understand the proposal in Option 1.

	Apple
	The main motivation is to faster beam management when BFD happens. CBD candidate beam sets can be much larger than BFD. Current NR specification does allow parallel CBD and BFD measurement if UE is capable. However UE can only report selected beam after BFD event.   
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	Samsung
	The parallel operation is allowed by UE implementation, and even with current R15 spec, it should be allowed, right? Then the question is why this enhancement is specifically needed for FR2 HST? 



Issue 3-3-3: Link recovery
· Proposals and/or Observations
· Option 1(Nokia): RAN4 to analyse and evaluate beam failure and candidate beam detection evaluation period for Qout especially regarding the scaling factor N=8 and the factor P for FR2 HST scenario.
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	This issue depends on topic #2

	EricssonYYY
	Agree with option1, decreased scaling factor can be utilized here.

	ZZZIntel
	Agree with Option 1. The evaluation period reduction might be helpful.

	Nokia
	This issue can be further discussed pending the outcome of Rx beam scaling factor in Topic #2.

	CATT
	Same view as in Issue 3-3-1

	Apple
	Pending on Rx beam discussion 

	Samsung
	Agree with option 1 with decreased scaling factor. 



Issue 3-3-4: TCI state switching delay
· [Moderator]:
In the previous meetings the following options were identified:
· Option 1: Consider only known TCI state.
· Option 2: Known or unknown TCI state switching is applied in FR2 HST depends on the deployment.  
· If the overlapping area between serving beam and target beam is appropriate, the L1-RSRP measurement can be reported in time. The existing TCI switching delay can be reused in FR2 HST.  
· If UE is not able to report L1-RSRP of the approaching beam before network indicates a TCI state switching, L1-RSRP measurement procedure will be additional added. The performance shall be carefully studied
As it is observed by Samsung: known TCI state condition may not be applied when UE is passing the cell coverage hole around RRH site, for bi-directional RRH deployment.
· Proposals and/or Observations
· Option 1(Samsung): Revise the TCI known condition for HST scenario, or
· Option 2(Samsung): Define delay requirement for unknown TCI state condition, or
· RAN4 needs to further evaluate the impact of one additional L1-RSRP measurement period due to unknown TCI state condition, by considering:  
· Signal strength level concluded from deployment scenarios; 
· L1-RSRP measurement period for FR2 HST UE;  
· UE mobility speed.  
· Option 3(Samsung): Defere the decision until RAN4 decide the solution for propagation delay problem.
· Option 4(Huawei): The existing TCI switching delay in known case can be reused in FR2 HST.
· Option 5(Ericsson): Agree with Option 2[Moderator: based on the previous meeting agreements]. It isn’t problem that known TCI state happens in HST FR2 due to trajectory, but due to possible unknown TCI state from deployment, this part should be protected.
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	For option 1, we admit the issue of known condition definition. The key point of known condition is whether UE can report L1-RSRP of the target beam in time. So this issue is related with L1-RSRP measurement and reporting as well. 
For option 2, the unknown case includes the L1-RSRP measurement procedure. The delay is long and the RX beam sweeping depends on topic #2 as well.

	EricssonYYY
	Normally TCI state can be known by UE before TCI state switching, but we’re afraid unknown TCI state still can happen in occasional situations, then TL1-RSRP is needed. For our understanding, if TL1-RSRP is acceptable, unknown TCI state can be acceptable.
We agree with observations by Samsung that some SSB indexes may be hidden in TCI switching, but maybe the example isn’t very typical: Scenario-A+ Bi-directional + extra SSB index for additional coverage hole around RRH site. How about other deployment cases?
And the phenomenon illustrated by Samsung may be worse with taking measurement delay into account.
We’re open to more discussions. 

	ZZZ QC
	Option 1/2/3 is from Samsung’s contribution, we have the following question to the problem description:
The TCI state known condition is one measurement within 1280ms, but not at 1280ms. In the example provided in the contribution, if UE can’t measure SSB 5 deep inside SSB 3 coverage, as long as it can measure SSB 5 in the tail of SSB 3 region, SSB 5 is still considered as known TCI state. 
However, we agree that known TCI state condition should be revisit in this case. 1280ms is too long, beam power can change a lot in 1280ms, shorter interval is needed for known condition. If SMTC period is short, UE still can detect and measure the beam before TCI state switch.

	Nokia
	TCI state switching requirements should be studied further to check whether the existing requirements can be applied or whether enhancements are needed.

	Samsung
	We list this problem to trigger more discussion, and we are okay for more discussion in future meeting. 
In short, the TCI state known condition is not very useful in current FR2 network, because it is very corner case that UE is required to have the beam swiching but NW has not yet received any measurement report from UE in such long time (if so, what is the basis for NW to instruct this beam switching?)
We agree QC that shorter SMTC period and more frequent UE reporting is needed, and we question that the measurement from long time ago can still be valid to be used as QCL type-D reference for the target TCI state of the follow-up TCI switching. 



Issue 3-3-5: LS to RAN1 on reducing beam switching delay
· Proposals and/or Observations
· Option 1(Qualcomm): Send an LS to RAN1, indicating the necessity of the support of the following beam switching enhancement procedures in FR2 HST:
· (1) Network signaled a set of candidate DL RS corresponding to a set of candidate TCI state to UE.
· (2) UE can initiate TCI state switch if it selects a candidate DL RS associated with one candidate TCI. Otherwise, network should initiate the TCI state switch.
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	This solution is UE initiated TCI state switch. Network signals a set of DL RS, once UE select a candidate beam, then UE automatic switch to. However at this moment, network has no idea of UE behaviour. Network still uses the old beam to transmit. Therefore there is misalignment between UE and network. 
Maybe we misunderstood something, if this, please proponent correct us.


	EricssonYYY
	We observed the potential benefits also, some proposals are listed in issue 2-1-3. 
We proposed that enhanced beam management can speed up beam switching also. Because of fixed trajectory in HST FR2 deployment, UE-based TCI state switch (in (1)) becomes feasible besides of network-based TCI state (in (2)). However, in case of UE based TCI state switch, the criterion/condition under which the UE will do TCI state switch needs to be specified. Therefore, RAN4 first discuss the criterion.
About Huawei’s question, we think UE can indicate network its TCI state switch change.

	ZZZ QC
	To Huawei, UE can indicate the new TCI state by L1-RSRP report or append it on ACK/NACK. The precise procedure can be decided in RAN1.
To Ericsson, in our proposal, the condition is that the selected TCI state is within the candidate set signaled by NW. We are open to discuss more/better conditions.

	Nokia
	Detailed analysis is needed to understand if TCI state switching delay is too long for HST and causing beam switching failure.  

	Apple 
	We see similarity of UE initiated TCI state switching with Issue 3-3-2. It like CBD update before BFD happens once a better network beam is detected.  

	Samsung
	We see such mechanism need big revision of current BM mechanism. I can see the potential change even bigger than many big feature in Rel-17 RAN1’s FeMIMO. 
We need to see the evidence that the current NW-based TCI switching (based on UE’s report on relevant RS) is not feasible in FR2 HST to see the necessity of such big change. 

	vivo
	We see RAN1 is already having discussion on this issue in R17 FeMIMO. However, it is also OK for us if RAN4 can send LS to RAN1 so as to inform RAN1 about the interested scenarios that RAN4 consider in R17.
Therefore, we are positive in sending the LS.




Sub-topic 3-4: Measurement procedure
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-4-1: L1/L3 measurement requirements
· Proposals and/or Observations
· Option 1(Huawei): L1/L3 measurement requirements enhancement can wait for the conclusion of deployment scenario discussion.
· Recommended WF
· Do not target for an agreement. Continue the discussion of the detailed proposal in the Issues below.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	For uni-directional and bi-directional scenario B, the beam number per RRH and per UE panel are still FFS. 
From measurement perspective, whether the exiting requirements are appropriate for HST highly depend on deployment, RX beam scaling factor and DRX/SMTC configuration. Based on the current situation, the handover range, beam dwell time and RX beam scaling number can not be determined, the L1/L3 measurement requirements discussion can wait for the conclusion of deployment scenario discussion.

	YYY
	

	ZZZ
	



Issue 3-4-2: Criterion for the RRM requirements definition
· [Moderator]: 
It is observed by one of the companies that “Usage of Beam dwelling time as a metric for RRM requirements definition may not be applicable”.
· Proposals and/or Observations
· Proposal 1(Intel): RAN4 to define metric of applicability of the RRM requirements in FR2 HST. This metric can be defined as: 
· Option 1: Maximum performance degradation allowed (Max serving DL SNR degradation below threshold)
Can be used at least for L1 measurements, intra-frequency cell identification, handover. 
· Option 2: other options are not precluded
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	EricssonXXX
	We observed the problem. SNR and dwelling time cannot reflect full picture of RRM impacted completely. We’re open to possible metric definitions. One point that we worry about is that introduction of timing in the new metric may cause impractical configuration limitation. 

	YYYQC
	It’s not clear how option 1 works: by reducing number of samples? We don’t see it’s possible, since only 1 sample is considered for L1-RSRP measurement.

	ZZZIntel
	As we mentioned in our comments for Issues 3-1-1, 3-1-4, 3-4-3, 3-4-4, 3-4-6 we need to define metric which will allow us to say whether requirements are acceptable for HST FR2 or more enhancements are needed. 
To Qualcomm: we are talking about maximum performance degradation which we have because of the delayed RRH/cell switching, being served by non-optimal RRH/cell too long.

	Nokia
	Is different metric defined for each of the RRM requirements? 

	Samsung
	Need to discuss more to see how this metrics works and what is the real impact on each requirement’s applicability. 



Issue 3-4-3: Cell identification - PSS/SSS detection
· [Moderator]:
Time period for PSS/SS detection are defined in TS 38.133, Table 9.2.5.1-1 (FR1, including HST FR1) and Table 9.2.5.1-2 (FR2):
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For PC 4 devices Mpss/sss_sync_w/o_gaps = Mmeas_period_w/o_gap = 24.
· Proposals and/or Observations
· Option 1(CATT): It is necessary to enhance the current cell identification requirements.
· Option 2a(CATT): For no DRX, Mpss/sss_sync_w/o_gaps  and Mmeas_period_w/o_gaps can be enhanced by reducing RX beams from 8.
· Option 2b(Nokia): Mpss/sss_sync_w/o_gaps = Mmeas_period_w/o_gaps  = [6] 
· Option 2c(Apple): Mmeas_preriod_w/o_gaps = 3N, Mpss/sss_sync_w/o_gaps = 3N, where N is the number of Rx beam depends on network signaling
· Option 3a(Nokia, Ericsson): For FR2 HST, the intra-frequency measurement enhancements proposed in Tables 2 can be used as a baseline.

Table 2: Time period for PSS/SSS detection for FR2 HST 
	DRX cycle 
	TPSS/SSS_sync_intra 

	No DRX 
	max(600ms, ceil([6]  x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra 

	DRX cycle≤ 320ms 
	max(600ms, ceil(M2 Note 2 x [6]  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	DRX cycle>320ms 
	ceil([6]  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 RRM enhancement for high speed is not configured, M2 = 1.5; When RRM enhancement for high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1. 
 


 
· Option 4(CMCC): the scaling factor M2 introduced for the enhancement of scaling factor 1.5 specified in Rel-16 NR HST can be reused for FR2 HST: M2 = 1.5 if SMTC periodicity > [40 ]ms, otherwise M2=1. And the upper bound of SMTC periodicity to apply M2=1 can be further discussed.
Other enhancement, e.g. the number of samples and the scaling factor N can be further discussed.
· Option 5 (Intel): Limits for DRX cycle duration and SMTC periodicity need to be defined based on the max intra-frequency cell identification time period allowed by the corresponding metric.
· Recommended WF
· All of the above proposals are not in contradicting with one another. One conclusion can be drawn from the above proposals is that there is a general consensus to reduce the scaling factor Mpss/sss_sync_w/o_gaps.    
· Several companies proposed to reuse the Rel-16 FR1 HST scaling factor M2 for FR2 HST:
“when RRM enhancement for high speed is configured, M2 = 1.5 if SMTC periodicity > [40 ms]; otherwise M2=1”
· Companies are encouraged to further discuss whether reusing the Rel-16 FR1 HST scaling factor M2 for FR2 HST is acceptable.
· Companies are also encouraged to further discuss on the reduction of Mpss/sss_sync_w/o_gaps, which is proportional to the number of samples (S) and of receiver sweeping beams (N).       

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	The Rx  beam scaling factor wait for the conclusion of topic 2.
The sample number and M2 can be further discussed.

	EricssonYYY
	For Mpss/sss_sync_w/o_gaps and Mmeas_period_w/o_gaps, they should be decreased based on the number of Rx beam sweep number which is common in all requirements. 
For M2, we support the view: ‘when RRM enhancement for high speed is configured, M2 = 1.5 if SMTC periodicity > [40 ms]; otherwise M2=1’.

	ZZZCMCC
	M2 can be introduced for FR2 HST, as for the enhancement on the number of samples, we are open to discussion.

	Intel
	Same comment as for Issues 3-1-1, 3-1-4. We need to define the metric which will allow us to say that the requirements are OK for FR2 HST, or further enhancements are needed

	Nokia
	The recommended WF is Ok.

	CATT
	The scaling factor N should be enhanced. The final value can be discussed. For M2, consider it as DRX cycle issue together. 

	Apple
	Agree with WF. 

	Samsung
	The recommended WF is Ok.



Issue 3-4-4: Cell identification -– Intra-frequency measurements
· [Moderator]:
Measurement period for intra-frequency measurements without gaps are defined in TS 38.133, Table 9.2.5.2-1 (FR1), Table 9.2.5.2-2 (FR2), and Table9.2.5.2-5 (HST FR1):
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· Proposals and/or Observations
· Option 1(CATT): It is necessary to enhance the current cell identification requirements.
· Option 2a(CATT): For no DRX, Mpss/sss_sync_w/o_gaps and Mmeas_period_w/o_gaps can be enhanced by reducing RX beams from 8.
· Option 2b(Apple): Mmeas_preriod_w/o_gaps = 3N, Mpss/sss_sync_w/o_gaps = 3N, where N is the number of Rx beam depends on network signalingignalling
· Option 2c(Nokia): Mpss/sss_sync_w/o_gaps = Mmeas_period_w/o_gaps  = [6] 
· Option 3 (Nokia, Ericsson): For FR2 HST, the intra-frequency measurement enhancements proposed in Tables 3 can be used as a baseline.

Table 3: Measurement period for intra-frequency measurements without gaps for FR2 HST
	DRX cycle 
	T SSB_measurement_period_intra   

	No DRX 
	max(400ms, ceil([6] x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra 

	DRX cycle≤ 320ms 
	max(400ms, ceil(M2 Note 2 x [6] x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra  

	DRX cycle>320ms 
	ceil([6] 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 RRM enhancement for high speed is not configured, M2 = 1.5; When RRM enhancement for high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1. 


· [bookmark: _Hlk72069272]Option 4(CMCC): the scaling factor M2 introduced for the enhancement of scaling factor 1.5 specified in Rel-16 NR HST can be reused for FR2 HST: M2 = 1.5 if SMTC periodicity > [40 ]ms, otherwise M2=1. And the upper bound of SMTC periodicity to apply M2=1 can be further discussed.
Other enhancement, e.g. the number of samples and the scaling factor N can be further discussed.
· Option 5 (Intel): Limits for DRX cycle duration and SMTC periodicity need to be defined based on the max intra-frequency cell identification time period allowed by the corresponding metric.
· Recommended WF
·  All of the above proposals are not in contradicting with one another. One conclusion can be drawn from the above proposals is that there is a general consensus to reduce the scaling factor Mmeas_period_w/o_gaps .    
· Several companies proposed to reuse the Rel-16 FR1 HST scaling factor M2 for FR2 HST:
“when RRM enhancement for high speed is configured, M2 = 1.5 if SMTC periodicity > [40 ms]; otherwise M2=1”
· Companies are encouraged to further discuss whether reusing the Rel-16 FR1 HST scaling factor M2 for FR2 HST is acceptable.
· Companies are also encouraged to further discuss on the reduction of Mmeas_period_w/o_gaps, which is proportional to the number of samples (S) and of receiver sweeping beams (N).

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	The Rx  beam scaling factor wait for the conclusion of topic 2.
The sample number and M2 can be further discussed.

	EricssonYYY
	Same as issue 3-4-3

	ZZZCMCC
	Same comments as to issue 3-4-3.

	Intel
	Same comment as for Issues 3-1-1, 3-1-4, 3-4-3. We need to define the metric which will allow us to say that the requirements are OK for FR2 HST, or further enhancements are needed

	Nokia 
	The recommended WF is Ok.

	CATT
	Same view as Issue 3-4-3

	Samsung
	The recommended WF is Ok.



Issue 3-4-5: Restriction on SMTC periodicity
· [Moderator]:
At the previous meeting it was agreed that “Restriction on SMTC periodicity configuration are preferred in FR2 HST.”
· Proposals and/or Observations
· Option 1(CATT): No need to add SMTC restriction in the spec.
· Option 2(Intel): Limits for SMTC periodicity need to be defined based on maximum handover delay/ on maximum UE Re-establishment delay allowed by the corresponding metric.
· Option 3(Ericsson): SMTS periodicity =40ms can be the base of restrictions for FR2 HST
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	Support option3. In HST scenario, fast measurement is attractive. SMTC periodicity impacts handover delay, L1/L3measurement periodicity, etc., it is useful to reduce it. In addition, SMTC=40ms is a typical configuration parameters in realistic network.

	EricssonYYY
	Support option 2 and option 3.
SMTS periodicity =40ms in existing HST FR1 can be start point. 

	ZZZQC
	Support option 2 and 3.

	CMCC
	Question for clarification to Option 2 and option 3, does it mean that network is not allowed to configure larger SMTC for FR2 HST scenario? Or does it mean that network can configure larger SMTC but no UE requirements are specified?

	Intel
	Support Option 2

	Nokia
	FFS as SMTC periodicity is related to Issues 3-4-3 and 3-4-4 as well.

	CATT
	Support option 1. We agree we can discuss the feasible SMTC in HST scenario but do not add the restriction in spec. 

	Apple
	Option 2 and option 3 

	Samsung
	Support Option 2. 
Option 3’s proposed 40ms periodicity FFS is also okay for us. 



Issue 3-4-6: L1-RSRP measurement period
· Proposals and/or Observations
· Option 1 (Nokia): The L1-RSRP measurement enhancements proposed in Tables 4 and Table 5 can be used as a baseline.
Table 4: Measurement period TL1-RSRP_Measurement_Period_SSB for FR2 
	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(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: K = 1 when TSSB ≤ 40 ms and FFS are configured; otherwise K = 1.5. 
Note 3: N = [2] when RRM enhancement for high speed is configured. 
 


Table 5: Measurement period TL1-RSRP_Measurement_Period_CSI-RS for FR2 
	Configuration 
	TL1-RSRP_Measurement_Period_CSI-RS (ms)  

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

	DRX cycle ≤ 320ms 
	max(TReport, ceil(K *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 FFS are configured; otherwise K = 1.5. 
Note 4: N = [2] when RRM enhancement for high speed is configured. 
 



· Option 2(Intel): Limits for DRX cycle duration need to be defined based on the maximum L1 measurements delay allowed for HST FR2 by the corresponding metric.
· Option3(Ericsson): L1-RSRP can be enhanced considering 1.5 replacement with 1 and RX beam sweep number reduction, meanwhile, requirements rely on SSB beam index number and configuration.
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	Needs further discussion

	EricssonYYY
	We think option 2 and option 3 aren’t controversial. 
Based on principle in option 1, option 3 is concluded according to our study . 

	IntelZZZ
	Same comment as for 3-1-1, 3-1-4, 3-4-3, 3-4-4. We need to define a metric, which will allow us to say that requirement are appropriate for HST.

	Nokia
	This issue can be further discussed pending the outcome of Rx beam scaling factor in Topic #2

	CATT
	FFS

	Apple 
	Pending Rx beam discussion 

	Samsung
	Option 1 can be used as starting point for FFS, but also depends on RX beam number thread. 




Sub-topic 3-5: IDLE/INACTIVE mode
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 3-5-1: Cell reselection measurement enhancements in IDLE mode
· Proposals and/or Observations
· Option 1 (CATT): The requirements need to be enhanced
· Option 1a (Huawei): Enhance RRM measurements requirements for small DRX (320ms)
· Option 1c(Nokia, Ericsson): For FR2 HST, the cell reselection requirements are enhanced according to Table 4, where N1 ≤ 4; further discussions are needed to determine an appropriate value of N1.
Table 4: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra for FR2 HST 
 
	DRX cycle length [s] 
	Tdetect,NR_Intra [s] (number of DRX cycles) 
	Tmeasure,NR_Intra [s] (number of DRX cycles) 
	Tevaluate,NR_Intra 
[s] (number of DRX cycles) 

	
	
	
	

	0.32 
	2.56 x N1 x M2 (8 x N1 x M2) 
	0.32 x N1 x M3 (1 x N1 x M3) 
	0.96 x N1 x M4 (3 x M4) 

	0.64 
	5.12 x N1 (8 x N1) 
	0.64 x N1 (1 x N1) 
	1.92 x N1 (3 x N1) 

	1.28 
	8.96 x N1 (7 x N1) 
	1.28 x N1 (1 x N1) 
	3.84 x N1 (3 x N1) 

	2.56 
	58.88 x N1 (23 x N1) 
	2.56 x N1 (1 x N1) 
	7.68 x N1 (3 x N1) 

	Note 1: when SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2 



· Option 1d(Ericsson): Option 2 relies on conclusion of N1, a.k.a. scaling factor for FR2.
· Option 2(CMCC): the enhancement introduced in Rel-16 HST WI, e.g. the number of samples, the enhancement of scaling factor 1.5, can be used as baseline to specify cell re-selection requirements for FR2 HST. Furthermore, we can consider to set an upper bound of DRX cycle to apply the enhancement. For the DRX cycle smaller than or equal to the upper bound, enhancement is applied. For the DRX cycle larger than the upper bound, enhancement is not considered and existing R16 requirements are applied.
· Option 3(Ericsson): For case of interruptions or network change, IDLE/INACTIVE state needs enhancement; for the case of few passengers, existing R16 is not enough, IDLE/INACTIVE state needs enhancement
· Option 4(Intel): UE to consider RX beam search scaling factor equal to 2 for RRC Re-establishment requirements and for IDLE/INACTIVE mode operation.
· Option 5 (Apple, Qualcomm): Reuse existing R-16 requirement
· Recommended WF
· Referring to the above proposals/observations, majority of the companies support to enhance requirements for cell reselection in idle mode except for two companies. Based on the majority view, companies are requested to check whether the following suggestion is acceptable for going forward:
· Cell reselection requirements in idle mode are enhanced; enhancement details (such as the upper bound of DRX cycle, scaling factor N1, etc.) are FFS.

Companies views’ collection for 1st round:
	Company
	Comments

	XXXHuawei
	Option 1a.
It is agreed in deployment scenario discussion, the baseline assumption is 1 CPE device per train. The scenario where CPE enters to idle/inactive mode is that no UEs are in connected in the whole train. The typical scenario is that the train arrives at the intermediate or terminal station. In this scenario, the train is not in high speed state, so it is no need to enhance RRM requirements in idle mode. In some rare case, there are low passenger numbers in the whole train and all passengers don’t request service, the CPE can enter to idle/inactive state. Although we don’t think this scenario is usual, companies think the idle mode shall be enhanced, we suggest to only enhance RRM requirements for small DRX, i.e., 320ms. As FR2 HST CPE is a dedicated equipment, the power consumption is not a bottleneck, the motivation of using long DRX in idle mode is not appealing. Moreover the drawback of long DRX is outstanding. To maintain the specification completed, the legacy requirements are reused for long DRX in HST.


	EricssonYYY
	We support suggestion in Recommended WF and suggest to continue the discussion to fix FFS.


	ZZZ QC
	We still don’t see any valid use case for idle/inactive mode in FR2 HST when CPE device is considered. In contributions from proponents and RAN4#98bis-e discussion, the empty cabin scenario was brought up. However, even when the cabin is empty, if we want to guarantee user connectivity experience, CPE should stay in the connected mode. Otherwise, when a UE enters an empty cabin, it has to first establish connection with the CPE, and wait for the CPE to go from idle/inactive mode back to connected mode. Since in RAN4#98bis-e we already agreed to consider short DRx cycles in FR2 HST, short DRx cycle is much better than idle/inactive mode to guarantee the user connectivity experience. Since there is no use case for idle/inactive mode, we don’t see the need for the enhancement.

	CMCC
	We are OK with moderator’s recommended WF.

	Nokia
	The recommended WF is Ok.

	CATT
	We agree the recommended WF. The final requirements need the conclusion of other issues. 

	Samsung
	The recommended WF is Ok.




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 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 #2-X: TBA
	Issue 2-x-x: TBA
Background:
TBA
Tentative agreements:
TBA
Candidate options:
· Option 1:
· Option 2: 
Recommendations for 2nd round:
TBA

	Sub-topic #2-1: TBA
	Issue 2-1-1: TBA
Background:
TBA
Tentative agreements:
TBA
Candidate options:
· Option 1:
· Option 2: 
Recommendations for 2nd round:
TBA

Issue 2-1-2: TBA
Background:
TBA
Tentative agreements:
TBA
Candidate options:
· Option 1:
· Option 2: 
Recommendations for 2nd round:
TBA

	Sub-topic
	Status summary 

	Sub-topic #3-1: Connected state mobility
	Issue 3-1-1: Requirements for long DRX configurations
Background:
Companies’ views are divided between Option 1, 2 and the recommended WF. 
Tentative agreements:
None
Candidate options:
· Option 1 (Huawei, QC, Intel): Apply existing R16 requirements 
· Option 2 (Ericsson): Apply requirements for short DRX configurations
· Option 3 (CMCC, Nokia, CATT, Samsung): The upper bound of DRX cycle is FFS pending on the outcome of the maximum target CPE speed discussion. Enhancements are defined for small DRX cycle ≤ the upper bound. For DRX cycle > the upper bound, existing Rel-16 FR2 requirements are reused.
Recommendations for 2nd round:
Companies are encouraged to provide their comments. 

Issue 3-1-2: Connection Mobility Control - RRC Release with Redirection
Background:
Based on the comments, the majority of companies do not see a strong need to define the requirements.
Tentative agreements:
Do not define RRC Release with Redirection requirements for HST FR2.
Candidate options:
Recommendations for 2nd round:
Companies are invited to verify whether tentative agreement is agreeable.

Issue 3-1-3: Connection Mobility Control - RRC re-establishment
Background:
One of the companies have revealed that for FR2, there is not criteria of known cell right now. Some companies has supported the ides to the define the criteria. 
Otherwise, it looks to be early to conclude on this issue.
Tentative agreements:
None
Candidate options:
· FFS: Definition of criteria of known cell for FR2
· FFS: Enhancement of requirements on Connection Mobility Control - RRC re-establishment.
Recommendations for 2nd round:
Add FFSs to the WF.

Issue 3-1-4: Handover
Background:
It is highlighted by several companies that the issue is impacted by several other ongoing discussion, e.g., by the discussion of the number of Rx beams.
A need for the enhancement is questioned by some companies.
Tentative agreements:
None
Candidate options:
· FFS: A need for enhancements based on the agreements about RX beam seep number reduction.
Recommendations for 2nd round:
Add FFS to the WF.

	Sub-topic #3-2: Timing
	Issue 3-2-1: Autonomous timing adjustment step
Background:
None of the companies has objected the proposed increase in the autonomous timing adjustment step.
Tentative agreements:
Autonomous timing adjust step Tq for FR2 in high speed scenario is [4.5]Ts
Candidate options:
Recommendations for 2nd round:
Agree on tentative agreement.

Issue 3-2-2: Large propagation delay difference
Background:
Most of the companies confirmed that there is an issue with large propagation delay difference in HST FR2 deployments. However, more time is requested to study this issue futher.
Tentative agreements:
None
Candidate options:
· FFS: Possible solutions and RRM impacts of large propagation delay difference problem
· Option 1: One-time large TA adjustment
· Option 2: NW-based pre-compensation of different propagation delays
· Option -3(a): Only use bi-directional with Scheme-1, i.e., don’t use uni-directional; and don’t use bi-directional with Scheme-2/3.
· Option -3(b): Bi-directional deployment with interruption allowed by following Scheme-2 but no dedicated beam for coverage hole from neighboring RRH.  
· Option -4: Uni-directional deployment with interruption allowed.
· Impact on SSB-based measurement accuracy (e.g., SS-RSRP)
Recommendations for 2nd round:
Add FFS to the WF.

	Sub-topic #3-3: Signalling
	Issue 3-3-1: RLM/BFD
Background:
It is identified by many companies that the issue can be discussed but is pending the outcome of Rx beam scaling factor in Topic #2.
Tentative agreements:
None
Candidate options:
· FFS, including RLM evaluation period for Qout and Qin especially regarding the scaling factor N=8 and the factor P for HST in FR2..
Recommendations for 2nd round:
Add FFS to the WF.

Issue 3-3-2: Parallel CBD procedure and BFD procedure
Background:
The companies questioned the need and motivation for such a proposal.
Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
No agreement can be target on the issue.

Issue 3-3-3: Link recovery
Background:
It is identified by many companies that the issue can be discussed but is pending the outcome of Rx beam scaling factor in Topic #2.
Tentative agreements:
None
Candidate options:
· FFS, analyse and evaluate beam failure and candidate beam detection evaluation period for Qout especially regarding the scaling factor N=8 and the factor P for FR2 HST scenario.
Recommendations for 2nd round:
Add FFS to the WF.

Issue 3-3-4: TCI state switching delay
Background:
Most of the companies identify a need for more studies.
Tentative agreements:
None
Candidate options:
· FFS, especially unknow TCI state conditions.
Recommendations for 2nd round:
Add FFS to the WF.

Issue 3-3-5: LS to RAN1 on reducing beam switching delay
Background:
There is no consensus between the companies about the need to send LS to RAN1 on reducing beam switch delay. A need for further studies of TCI state switching delay is identified.
Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
No agreement can be targeted.

	Sub-topic #3-4: Measurement procedure
	L1/L3 measurement requirements
Background:
Most of the companies followed the recommendation to continue the discussion of the detailed proposal in the issues below.
Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
No agreement can be targeted.

Issue 3-4-2: Criterion for the RRM requirements definition
Background:
Even though some of the companies are open to the discussion there are still many questions asked on the proposal, and the consensus can hardly be achieved.
Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
No agreement can be targeted.

Issue 3-4-3: Cell identification - PSS/SSS detection
Background:
Many of the companies reveal the intent to enhance the requirements.
Tentative agreements:
None
Candidate options:
· FFS: whether reusing the Rel-16 FR1 HST scaling factor M2 for FR2 HST is acceptable.
· FFS: reduction of Mpss/sss_sync_w/o_gaps, which is proportional to the number of samples (S) and of receiver sweeping beams (N)
Recommendations for 2nd round:
Add FFS to the WF.

Issue 3-4-4: Cell identification – Intra-frequency measurements
Background:
Many of the companies reveal the intent to enhance the requirements.
Tentative agreements:
None
Candidate options:
· FFS: whether reusing the Rel-16 FR1 HST scaling factor M2 for FR2 HST is acceptable.
· FFS: reduction of Mpss/sss_sync_w/o_gaps, which is proportional to the number of samples (S) and of receiver sweeping beams (N)
Recommendations for 2nd round:
Add FFS to the WF.

Issue 3-4-5: Restriction on SMTC periodicity
Background:
Most of the companies confirm a need to restrict SMTC periodicity. 
Tentative agreements:
None
Candidate options:
· FFS: the upper bound of SMTC periodicity, with 40 ms as basis
· FFS: impact on the specification if upper bound of SMTC periodicity is agreed.
Recommendations for 2nd round:
Add FFs to the WF.

Issue 3-4-6: L1-RSRP measurement period
Background:
Most of the companies requested further discussion on the issue.
Tentative agreements:
None
Candidate options:
· FFS, especially the values of K and N.
Recommendations for 2nd round:
Add FFS to the WF.

	Sub-topic #3-5: IDLE/INACTIVE mode
	Issue 3-5-1: Cell reselection measurement enhancements in IDLE mode
Background:
Referring to the received comments, majority of the companies do not object the enhancements in the requirements for cell reselection in idle mode except for one company. However, 
Tentative agreements:
Cell reselection requirements in idle mode are enhanced
Candidate options:
· FFS: enhancement details (such as the upper bound of DRX cycle, scaling factor N1, etc.)
Recommendations for 2nd round:
Companies are invited to verify whether the proposed tentative agreement is agreeable.




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

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



Discussion on 2nd round (if applicable)
TBA
Sub-topic 2-2: TBA
Issue 2-2-2: TBA
Agreements from round 1:
TBA
Candidate options:
· Option 1:
· Option 2:
Recommendations for 2nd round:
TBA
Contributor Comments:
	Company
	Comments

	XXX
	

	YYY
	

	ZZZ
	



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”




Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on …
	YYY
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

	R4-2109064
	General discussion on RRM for NR FR2 HST
	CATT
	
	

	R4-2109065
	Discussion on number of RX beams for NR FR2 HST
	CATT
	
	

	R4-2109066
	Discussion on RRM requirements impacts for NR FR2 HST
	CATT
	
	

	R4-2109365
	Discussion on FR2 HST RRM requirement - geneal
	Apple
	
	

	R4-2109366
	Discussion on number of Rx beam for FR2 HST
	Apple
	
	

	R4-2109367
	Discussion on RRM requirement for FR2 HST
	Apple
	
	

	R4-2109509
	Discussion on RRM requirements for FR2 HST
	CMCC
	
	

	R4-2109572
	On NR FR2 HST RRM Requirements
	Qualcomm, Inc.
	
	

	R4-2110221
	General RRM requirements for HST FR2
	Ericsson
	
	

	R4-2110222
	RX beam number for HST FR2
	Ericsson
	
	

	R4-2110223
	RRM requirements impacted for HST FR2
	Ericsson
	
	

	R4-2110238
	Further discussion on RRM requirements for FR2 HST
	Samsung
	
	

	R4-2110378
	General aspects of RRM requirements for HST in FR2
	Huawei, HiSilicon
	
	

	R4-2110379
	Discussion on RRM requirements for high speed train scenario in FR2
	Huawei, HiSilicon
	
	

	R4-2110954
	Discussion on the number of RX beams for FR2 HST
	Intel Corporation
	
	

	R4-2110955
	Discussion on the RRM requirements impact of FR2 HST
	Intel Corporation
	
	

	R4-2111168
	Further simulation analysis for HST in FR2
	Nokia, Nokia Shanghai Bell
	
	

	R4-2111171
	Discussion on RRM requirements for FR2 HST
	Nokia, Nokia Shanghai Bell
	
	



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
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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Table 8.1.2.2-2: Evaluation period Tevaiuate_out_sse @Nd Tevaiuate_in_sse for FR2

Configuration

Tevaluate_out_sss (Ms)

Tevaluate_in_sss (MS)

no DRX Max(200, Ceil(10 x P x N) x Tsss) Max(100, Ceil(5 x P x N) x Tssg)
DRX cycle<320ms Max(200, Ceil(15 x P x N) x Max(100, Ceil(7.5 x P x N) x
Max(Torx, Tssg)) Max(Torx, Tsss))
DRX cycle>320ms Ceil(10 x P x N) x Torx Ceil(5 x P x N) x Torx

NOTE:  Tsss is the periodicity of the SSB configured for RLM. Torx is the DRX cycle length.
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Table 9.2.5.1-1: Time period for PSS/SSS detection, (Frequency range FR1)

DRX cycle

Tpssisss_sync_intra

No DRX

max( 600ms, ceil( 5 x Kp) x SMTC period )Note T x
CSSFinira

DRX cycle< 320ms

max( 600ms, ceil(M2 Note 2x 5 x Kp) x max(SMTC
period,DRX cycle)) x CSSFinta

DRX cycle>320ms

ceil(5 x Kp) x DRX cycle X CSSFinta

NOTE 1:
the one used by the cell being identified

If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is

NOTE 2: When RRM enhancement for high speed is not configured, M2 = 1.5; When RRM enhancement for
high speed is configured, M2 = 1.5 if SMTC periodicity > 40 ms;,otherwise M2=1.

Table 9.2.5.1-2: Time period for PSS/SSS detection, (Frequency range FR2)

DRX cycle

Trssisss_sync_intra

No DRX

max(600ms, ceil(Mpss/sss_sync_wio_gaps X Ko X
Kiayert_measurement) X SMTC period)N ' x CSSFinya

DRX cycle< 320ms

max(600ms, ceil(1.5 X Mpss/sss_sync_wio_gaps X Kp X
Kiayert_measurement) X max(SMTC period,DRX cycle)) x
CSSFinira

DRX cycle>320ms

ceil(Mpssisss_sync_wio_gaps X Kp X Kiayer1_measurement) X DRX
cycle x CSSFinta

NOTE 1:
the one used by the cell being identified

If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is
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Table 9.2.5.2-1: Measurement period for intra-frequency measurements without gaps(FR1)

DRX cycle T s58_measurement_period_intra
No DRX max(200ms, ceil( 5 x Kp) x SMTC period)"°e 1 x
CSSFintra
DRX cycle< 320ms max(200ms, ceil(1.5x 5 x Kp) x max(SMTC period, DRX
cycle)) x CSSFintra
DRX cycle>320ms ceil( 5 x Kp ) 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
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Table 9.2.5.2-2: Measurement period for intra-frequency measurements without gaps(FR2)

DRX cycle T s5B_measurement_period_intra
No DRX max(400ms, ceil(Mmeas_period_wio_gaps X Kp X
Kiayer1_measurement) X SMTC period)Noe ' x CSSFinta

DRX cycle= 320ms max(400ms, ceil(1.5X Mmeas_period_wio_gaps X Kp X

Kiayert_measurement) X max(SMTC period,DRX cycle)) x
CSSFinta
DRX cycle>320ms ceil(Mmeas_period_wio_gaps XKp X Kiayer1_measurement ) X DRX
cycle x CSSFinta

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
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Table 9.2.5.2-5: T ssp_measurement_period_inra When RRM enhancement for high speed is configured
(Frequency range FR1)

DRX cycle T ssB_measurement_period_intra
No DRX Note 2 max(200ms, ceil( 5 x Ky) x SMTC period)Note T
max(200ms, ceil(5 x M2 N 2 x K;) x max(SMTC

DRX cycle< 160ms

period,DRX cycle))

160ms < DRX cycle< 320ms

ceil(4 x M2Nete 2 x Kp) x max(SMTC period, DRX cycle)

DRX cycle>320ms

ceil( YN 3 x Ky ) x DRX cycle

NOTE 1:

NOTE 2:
NOTE 3:

If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is

the one used by the cell being identified
M2 = 1.5 if SMTC periodicity > 40 ms, otherwise M2=1
Y=3 when SMTC <= 40ms, Y=5 when SMTC > 40ms





