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Introduction
Briefly introduce background, the scope of this email discussion (e.g. list of treated agenda items) and provide some guidelines for email discussion if necessary.
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, with the email thread identifier “[100-e][218] NR_HST_FR2_RRM_1”.
In this email thread, the following agenda items will be discussed: 
· 9.9.4.1 General
· 9.9.4.2 Number of RX beams
· 9.9.4.3 Idle/Inactive and connected state mobility requirements
In the previous RAN4#99-e meeting, the discussion about RRM requirements for HST operation in FR2 has continued. The discussions are summarized in [R4-2108395], and the ways forward were captured in [R4-2108342].
Between the significant agreements at RAN4#99-e were:
· Use 350kmph as a reference maximum train speed and define RRM requirements to guarantee that.
· Add a flag to enable the UE to identify different/enhanced RRM requirements in HST FR2 deployment.
· RRC Release with Redirection: not applicable for FR2 HST
· Cell reselection requirements in IDLE/INACTIVE mode are enhanced
The important topic with a considerable impact on the RRM requirements is still 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. At the same time, with more clarity in the deployment scenarios, the issues are getting more concrete options such as the values of scaling factors in the requirements, the upper bounds of DRX, 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 CONNECTED/IDLE state mobility requirements. Discussion of network signalling needed to support and enhance HST FR2 requirements.
· 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 [100-e][218] NR_HST_FR2_RRM_1.
Please also check the “RAN4#100-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 [100-e][218] NR_HST_FR2_RRM draft folder.
· Draft folder:
[100-e][218] NR_HST_FR2_RRM_1
https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_100-e/Inbox/Drafts/%5B100-e%5D%5B218%5D%20NR_HST_FR2_RRM_1 
· 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_218_HST_FR2_RRM_1_1st_round_v05_CATT_Nokia.docx” -> “Summary_218_HST_FR2_RRM_1_1st_round_v06_Nokia_QC.docx”
· The companies can send an email on the reflector informing that comments are made specifying the updated file name. However, it is not recommended by the latest meting guidelines.
· 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.
· New in this meeting: Please, update your company contact information in the Annex.
It is also recommended to explicitly mention delegate’s name next to company name in the comments if multiple delegates from the same company are commenting.
Another way is to identify different delegates in the Track changes username.

Topic #1: General
Main technical topic overview. The structure can be done based on sub-agenda basis. 
In the previous RAN4#99-e meeting the discussion in this topic mainly focused on signalling of deployment types and UE capabilities.  This meeting, a similar list of sub-topics can be defined based on company contributions. Additionally, a LS on UE capability and network signalling was submitted that require a separate consideration.

Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112498
	CMCC
	Discussion on general RRM requirements for FR2 HST
Observation 1: both connected mode enhancement and IDLE/INACTIVE mode enhancement are considered for FR2 HST
Proposal 1: the network flag to enable the UE to identify different/enhanced RRM requirements in HST FR2 deployment is proposed to be a cell specific signaling, similar as the network assistance signaling (highSpeedMeasFlag-r16) introduced in Rel-16 NR HST WI. 
Proposal 2: whether to introduce network signaling of uni-/bi-directional operation depends on whether same or different RRM enhanced requirements are specified for these two deployment operations, and can be discussed after there is conclusion on the detailed RRM enhanced requirements.
Proposal 3: it is not necessary to introduce UE capability to indicate the support of FR2 HST.
Proposal 4: it is not necessary to introduce CPE indication of support of uni-/bi-directional operation.
Proposal 5: it is not preferred to have restriction on SMTC periodicity for FR2 HST.
[Moderator]: Treated in Topic #3.

	R4-2113213
	ZTE Corporation
	General RRM requirements for HST FR2
Proposal 1: Only roof-mounted CPE is considered that should always have a capability to work in HST FR2 scenario in this WI.
Proposal 2: Wait for the conclusion of CPE beam number for Scenario B in Scenario session.
Proposal 3: Considering multiple differences exist between uni- and bi-directional deployments, different capabilities are needed if different requirements are agreed.

	R4-2113326
	Ericsson
	General requirements impacted for HST FR2
Proposal 1:  Support Option 1 or 1a, only roof-mounted CPE is considered that should always have a capability to work in HST FR2 scenario
Observation 1: According to current discussions including Te, scaling factor and so on, differentiation of uni-/bi-directional deployment may be beneficious to fast and accurate measurements, signaling and mobility.
Observation 2: Another issue we have proposed from last meeting is that occasional direction change may occur in Uni-directional deployment. The phenomenon influents clear definition of Uni- and Bi-directional deployment from measurement point of view in worst case.
Proposal 2:  Two options of possible RRM requirements definition options are possible to be utilized in Uni-/bi-directional deployments. To answer the question of NW signaling and CPE indication, choice has to be made between the two options firstly. 
Option1: All RRM requirements are defined uniformly with maximal RX beam sweep number to cover Bi-directional deployments and Uni-directional deployments both.
Option2: RRM requirements are defined differently for Bi-directional deployments and Uni-directional deployments after we can conclude how to handle below three issues:
a) Deployments may change dynamically, it needs operators’ studies and confirmation
b) Is occasional direction change in Uni-directional deployment treated as a special kind of Bi-direction or a special practical case precluded in discussion?
c) If deployments change is agreed to be included, the ambiguity of positions where deployment changes happen need to be captured.

	R4-2114467
	Nokia, Nokia Shanghai Bell
	Detailed simulation analysis for FR2 HST
[Moderator]: Observations are copied in Topic#3.

	R4-2112264
	Qualcomm, Inc.
	On NR FR2 HST RRM Requirements
[Moderator]: Three proposals below are treated in Topic#2.
Proposal 1: Deciding number of Rx beams based on Dmin range instead of individual scenarios.
Proposal 2: Number of Rx beams in FR2 HST is not fewer than 8. Search and measurement requirement enhancement of reducing Rx sweeping factor based only on number of Rx beam analysis is not feasible.
[bookmark: _Hlk79590570]Proposal 3: Network can indicate different SSBs on adjacent RRHs having the same QCL property: signal the mapping between the repeated sets of beams from the adjacent RRHs. 
Proposal 4: The following additional beam coverage related information can be signaled to UE
· Distance between the projections of adjacent beam peaks on the track
· Beam peak direction angle relative to track
· The 6 dB beam-width projection on track
In addition, UE can report speed to the network.
[Moderator]: Four proposals below are supposed to be treated in RRM-2 email thread.
Proposal 5: The FR2 HST neighboring cell search/measurement requirement is applicable when SSB are TDMed among adjacent RRHs in the neighboring cells (across different BBUs) in.
Proposal 6: For FR2 HST neighboring cell search enhancement, removing relaxation factor of 1.5 from the legacy requirement and keep all other scaling factors the same if network can provide assistant information to UE as proposed in section 2.2.
Proposal 7: Known TCI state condition can be shorter if network can provide assistant information to UE as proposed in section 2.2.
Proposal 8: Keep L1-RSRP measurement requirement as it is if network can provide assistant information to UE as proposed in section 2.2.
[Moderator]: Two proposals below are treated in Topic#2.
Proposal 9: Network signals uni-direction or bi-direction deployment to UE. In uni-directional deployment, network signals DL beam w.r.t. UE moving direction to UE.
Proposal 10: Define UE capability for FR2 HST enhancement support. 
Proposal 11: No FR2 HST requirement enhancement for long DRx cycles. In FR2 HST, RAN4 only considers SMTC period <= 40ms.
[Moderator]: Treated in Topic #3.
Proposal 12: Network signals a one-time large TA adjustment after UE switches to the beam from a new RRH in uni-directional model.
[Moderator]: Should e treated in RRM-2 email thread.
[Moderator]: Two proposals below are treated in Topic #3.
Proposal 13: Restrict idle mode enhancement to DRx cycle within 320ms. 
Proposal 14: Allow 24 DRx cycles detection time when DRx cycle length is 320ms in idle mode enhancement.



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: Network signalling
Sub-topic description:
This sub-topic is devoted to network signalling needed for the indication of different/enhanced requirements related to the HST FR2 deployments.
Open issues and candidate options before e-meeting:
Following the WF formRAN4#99-e, RHST FR2 network deployment flag:
· Add a flag to enable the UE to identify different/enhanced RRM requirements in HST FR2 deployment.
· Add HST FR2 network deployment flag to the combined LS to RAN2 on all HST FR2 signalling flags.

Following the WF formRAN4#99-e, NW signalling and CPE capabilities for HST FR2 deployments:
· Continue the discussion after the deployment options and presence of non-CPE UEs is clarified:
· NW signalling of Uni- and/or Bi-directional deployment:
· Option 1: Network can indicate which high-speed scenario it is.
· Option 2: Such a flag is not needed.

Issue 1-1-1: Identification of different/enhanced RRM requirements
· [Moderator]: It was agreed to add a network flag to enable the UE to identify different/enhanced RRM requirements in HST FR2 deployment. But the details of the network flag, e.g. whether it is a cell specific signaling or it is a UE specific signaling, is not discussed.
· Proposals and/or Observations
· Proposal 1(CMCC): the network flag to enable the UE to identify different/enhanced RRM requirements in HST FR2 deployment is proposed to be a cell specific signaling, similar as the network assistance signaling (highSpeedMeasFlag-r16) introduced in Rel-16 NR HST WI.
· Recommended WF
· Continue the discussion in the first round. 
Discussion can also continue regarding the draft of LS on UE capability and network signalling for Rel-17 NR HST RRM, R4-2114568.

Companies views’ collection for 1st round:
	Company
	Comments

	Nokia
	Proposal 1 is OK which is aligned with the draft LS (R4-2114568).

	Huawei
	This issue is related with issue 1-2-1. As in approved deployment WF, RAN4 assume that in HST FR2 Scenario A and B, only high-speed CPEs installed on the roof of the train can be present in the network. Then CPE shall support the enhanced RRM requirements in FR2 HST. So we doubt whether network needs to indicate flag UE.


	Ericsson
	If we understand correctly, the flag isn’t to identify UE’s capacity to support enhanced RRM requirement, instead to indicate UE to use enhanced RRM requirement or not. 
If so, we agree with suggestion 1. The flag should be cell specific signalling, unless specialized UE behaviour is required. 

	Samsung
	Agree with P1. Cell specific signalling is okay and straightforward by following existing method from LTE R14. 

	Intel
	Ok with Proposal 1

	Apple
	The flag should be cell specific, if we agree to add it.
However we would like to clarify there seem to be conflicting agreement in RRM WF and deployment WF in 99e. In R4-2108660, it was agreed that 
“Dedicated network for roof-mounted CPE: 
· RAN4 assume that in HST FR2 Scenario A and B, only high-speed CPEs installed on the roof of the train can be present in the network.
”. 
We would like to clarify whether this agreement in deployment WF means there is no need for such flag, therefore a conflicting agreement between deployment and RRM WF. 
  

	CATT
	Agree that the network flag is cell specific signalling.

	CMCC
	In last meeting it was agreed that to add a network flag to enable the UE to identify different/enhanced RRM requirements in HST FR2 deployment. But the details of the network flag, whether it is a cell specific signalling or UE specific signalling is not discussed. That’s the reason we propose proposal 1 to finalize the network flag.

	ZTE
	Agree with Proposal 1.
This signaling is similiar as the highSpeedMeasFlag-r16 in Rel-16, both to inform UE to identify the HST deployment, so they can both cell-specific signaling.



Issue 1-1-2: Difference of uni-/bi-directional RRM requirements
· [Moderator]: To continue the discussion of a need for signaling of uni-/bi-directional operation, some companies propose to discuss if those operation cause differences in RRM requirements. Additionally, it proposed to discuss if occasional direction change may occur in Uni-directional deployments.
· Proposals and/or Observations:
· Option 1 (Ericsson): RRM requirements are defined uniformly with maximal RX beam sweep number to cover Bi-directional deployments and Uni-directional deployments both.
· Option 2 (Ericsson): RRM requirements are defined differently for Bi-directional deployments and Uni-directional deployments after we can conclude how to handle below three issues: 
· Deployments may change dynamically, it needs operators’ studies and confirmation 
· Is occasional direction change in Uni-directional deployment treated as a special kind of Bi-direction or a special practical case precluded in discussion? 
· If deployments change is agreed to be included, the ambiguity of positions where deployment changes happen need to be captured.
· Observation 1 (Ericsson): According to current discussions including Te, scaling factor and so on, differentiation of uni-/bi-directional deployment may be beneficious to fast and accurate measurements, signaling and mobility.
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	We support option 1 to simplify UE implementation.

	Nokia
	Option 1 is Ok to avoid complicating the specification.

	Huawei
	Regarding Option 1, we think if the UE RX beam number is various in different scenario, the UE behaviour of RX beam sweeping is different. Using uniform RX beam sweeping scheme potentially means certain unnecessary cost for some relative good case.
Regarding option 2, the issue is interesting. Operator’s inputs would provide valuable information. Just for a question, we’d like to know in which scenario the below deployment would be applied?
[image: C:\Users\h00388629\AppData\Roaming\eSpace_Desktop\UserData\h00388629\imagefiles\554C124F-366F-41BC-9DA8-8D92F6D48B81.png]
Regarding observation 1, we are not sure how bi-directional or uni-directional deployment impacts Te.

	Ericsson
	We support Option 2 essentially, i.e. RRM requirements are defined differently for Bi-directional deployments and Uni-directional deployments. The rational is to avoid unnecessary waste.
Regarding to Huawei’s question, we listed all possibilities which may need confirms by operators.

	Samsung
	We see the benefit from Option 2, by which different RRM requirement will be introduced if bi- or uni-directional flag is indicate.  
Different from FR1 HST discussion, which we can have lots of deployment reference from LTE counterpart, the deployment experience is limited and we can’t avoid any kinds of possibilities in this stage. 

	Intel
	Support Option 2. Prefer to avoid unnecessary overhead from the RX beam sweeping.

	Apple
	We support option 2. RRM requirements are defined differently for bi-directional deployments and uni-directional deployment to optimize network performance. 

	CATT
	Support option 2 which enhance the suitable requirements for different deployments.

	ZTE
	We believe whether using uniform or independent RRM requirements for bi-directional and uni-directional deployment, a main focus is the RX beam number, and which should be analyzed through link budget analysis. 
Meanwhile, the exact scheme of Scenario B bi-directional deployment is still under discussion in other session, so it’s too early to decide Option 1 or Option 2.




Issue 1-1-3: Signaling of uni-/bi-directional operation
· [Moderator]: In the previous meetings it was discussed if network needs to indicate to the CPE which high-speed scenario it is.
The discussion is still dependent a lot on the detailed agreements on the support of bi-directional and uni-directional HST FR2 scenarios and difference of RRM requirements in those.
In particular, the companies have mentioned the dependency on Rx beam sweep number.
· Proposals and/or Observations
· Proposal 1 (CMCC, Ericsson): Introduction of the flag depends on whether same or different RRM enhanced requirements are specified for uni- and bi-directional deployments.
· Proposal 1a (CMCC, ZTE, Ericsson): Can be discussed after there is conclusion on the detailed RRM enhanced requirements and deployment issues
· Proposal 2 (Qualcomm, Huawei, Apple): Network signals uni-direction or bi-direction deployment to UE.
· Proposal 2a(Qualcomm): In uni-directional deployment, network signals DL beam w.r.t. UE moving direction to UE.
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	Flag is still helpful even if the requirements are the same. The information is helpful for faster beam refinement which doesn’t have a specific RRM requirement.

	Nokia
	Proposals 2 and 2a are related to signalling which can be further discussed depending on the outcome of Issue 1-1-4 and sub-topic 2-3

	ZZZ
	If the UE 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. 


	Ericsson
	Does this mean that RRM criteria for uni-direction and bi-direction deployments should be different if Proposal 2 is followed? If same RRM requirement for uni/ bi-direction deployments, what’s the purpose of signaling of uni-/bi-directional operation from RRM pespective? That’s the concern in Issue 1-1-2 also. 
Related to Proposal 2a, it needs more studies, e.g. signalling shall be UE-specific and how to deal with occasional direction change in Uni-directional deployment in Issue 1-1-2? Anyhow, UE shall know the direction of DL beam/panel explicitly or implicitly.

	Samsung
	Similar as Ericsson, if the flag is introduced to indicate uni- and bi-directional deployment scenario, but without different requirement, what is the value of the introduced signalling? If we can’t see the benefits from requirement, we have to question the necessity of this signalling. 

	Intel
	Support Proposal 1a. Need to wait for final agreement on the HST FR2 deployment scenarios. Highly likely only one type of deployment (uni-or bi-) will be agreed in HST FR2 based on the progress in resolving the issue of propagation delay difference. 

	Apple
	Support proposal 2.   

	CATT
	It depends on the outcome of other issues. Now support option 2 or option 1a. For the requirements, we think the requirements are different. But it can be decided after clear picture of detailed requirements.

	CMCC
	In our understanding, if the requirements are different between uni-direction and bi-direction, it is necessary to have the network indication to help UE identify which requirements to be applied. But if the requirements are same, we would like to know the benefit to have this indication.

	ZTE
	Support Proposal 1a. Similar analysis as in Issue 1-1-2.



[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Issue 1-1-4: Signaling of beam coverage information
· [Moderator]: 
· Proposals and/or Observations
· [bookmark: OLE_LINK1]Proposal 1 (Qualcomm): The following additional beam coverage related information can be signaled to UE
· Distance between the projections of adjacent beam peaks on the track
· Beam peak direction angle relative to track
· The 6 dB beam-width projection on track
· In addition, UE can report speed to the network.
· Recommended WF
· TBA

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	These items are helpful from UE implementation perspective. We would like to propose and understand network vendors and operators’ perspective.

	Nokia
	This issue is related to Issue 2-3-1 under network assistance. The proposed signalling parameters seem interesting, which can be used to reduce UE RX beam sweeping delay. Considering the signalling overhead is significant (which increases with the number of RRH TX beams), we would like to understand the potential benefits (e.g., the amount of reduction in the number of UE RX sweeping beams). Could the proponent provide further details on the following parameters:
•	Distance between the projections of adjacent beam peaks on the track
•	Beam peak direction angle relative to track
•	The 6 dB beam-width projection on track
Does the 6 dB beam width projection on track mean beam coverage? In FR2 HST, the segment length of the track covered by the beam is more relevant than beam coverage area. 
If L1 measurement reports are not needed, then how to deal with unknown TCI states when TCI state switch occurs?  

	Huawei
	This depends on the conclusion of RX beam number in RRM. In addition, the mapping idea based on the assumption that the RRHs are uniformly deployed across the railways and the variation of distances among RRHs and between RRH and the track is small on the same track. In practical deployment, this maybe not easy to be guaranteed.

	Ericsson
	It’s needs more studies, maybe the content cannot be fully agreed because the information essentially relies on the solution effect in practical scenarios. We are open to investigate necessary signalling to improve RRM performance. 

	Samsung
	Need more study. The additional information can only help if the UE’s exact relative location w.r.t a certain RRH is known, but how UE know this information?  

	CATT
	The proposals need further study. For the idea, we think the signallings are related to several static parameters for network operation. There might be benefit. But whether to add the new signalling, it also needs more evidence to prove there is benefit. One concern is the tight schedule of this WI in R17.

	QC
	Since some of the comments are related to our proposal in issue 2-3-1, we address both there. The proposal discussed in issue 2-3-1 is a relatively simpler signaling with little overhead, only signals the SSB index mapping across adjacent RRHs, while the proposals in this issue has more detailed information. Our response for the comments on the two proposals are listed below:
1. SSB index mapping across different RRHs:
To Nokia: the benefit for neighboring cell detection and L1-RSRP is explained in our contribution. Since we may need to reduce cell identification time, this will be beneficial to speed up PSS/SSS detection. For L1-RSRP, as we explained in our contribution, in HST beam refinement becomes large overhead, and we might need UE to measure the L1-RSRP by fine beam to save beam refinement time after TCI state switch. In order to use fine beam to measure but still satisfy the legacy requirement which assumes rough beam measurement, the network assistant information is necessary. When UE is able to reduce beam refinement time after switching to new TCI states, it can benefit demod performance significantly especially for HST with short time spent on each TCI state.
To Huawei: this signaling doesn’t mandate uniform deployment. The purpose is to allow network in uniform deployment cases to signal this useful information to UE. If the deployment is not uniform in some segments on the track route, network can leave this empty or fill just part of the entries that satisfies uniform deployment.
To CATT, Ericsson and Samsung: the project and direction signaling probably required more discussion based on current received comment. Overhead is also larger. But the SSB index mapping is a relatively simple and low-overhead signaling, with relevant improvement as we explained in our contribution and above comment. We suggest to prioritize the SSB index mapping proposal. For the rest signaling, we can collect more comments and come up with more concise proposal probably for later release.
2. Projection and angle information
To Nokia: let us explain the usage of each items below:
•	Distance between the projections of adjacent beam peaks on the track
•	The 6 dB beam-width projection on track
By combining the two above, UE can predict the timing of next TCI state switch and perform beam refinement in advance. These two items are equivalent to the segment length and location of the track covered by each beam as you mentioned in the comment, UE can use any of them to run the prediction.
•	Beam peak direction angle relative to track
This helps UE to decide which rough beams to use for beam discovery and narrow down the preferred subset of fine beams to perform beam refinement in a shorter time.

	Nokia2
	In response to QC’s comments, we thank for your feedback. We have further comments regarding the following statement:
“In order to use fine beam to measure but still satisfy the legacy requirement which assumes rough beam measurement, the network assistant information is necessary.”
With the introduction of signalling we expect it can satisfy more stringent requirements given that the signalling parameters (beam peak direction, 6 dB beam width, etc) can provide accurate directional information about RRH TX beams, which helps in finding the most precise fine beam immediately without the need of performing extensive beam search. It defeats the purpose of introducing signalling if it could only satisfy legacy requirements considering overhead. 
Could you elaborate on why introducing signalling can only satisfy legacy requirements?




Sub-topic 1-2: UE capabilities
Sub-topic description 
This sub-topic is devoted to the discussion of CPE capabilities the may be needed in HST FR2 deployments.
Open issues and candidate options before e-meeting:
Following the WF formRAN4#99-e, CPE capabilities for HST FR2 deployments:
· Continue the discussion after the deployment options and presence of non-CPE UEs is clarified:
· UE identification of support for HST FR2 deployment:
· 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
· CPE indication of support of uni-/bi-directional operation
· Option 1: CPE indication of support of different deployment types is not needed.
· Option 2: Different capabilities are needed if different requirements are agreed.

Issue 1-2-1: CPE support for HST FR2 deployment
· [Moderator]: In the WF on FR2 HST Deployment Scenario Analysis [R4-2108660], it was agreed that 
· Dedicated network for roof-mounted CPE: 
· RAN4 assume that in HST FR2 Scenario A and B, only high-speed CPEs installed on the roof of the train can be present in the network.
· No need to differentiate roof-mounted CPE from other FR2 UEs in HST FR2 scenario.
· Proposals and/or Observations
· Option 1(CMCC, ZTE, Ericsson): It is not necessary to introduce UE capability to indicate the support of FR2 HST. Only roof-mounted CPE is considered that should always have a capability to work in HST FR2 scenario.
· Option 2(Qualcomm): Define UE capability for FR2 HST enhancement support.
· Recommended WF
· Argumentation related to Option 2 may not consider the deployment scenario agreement.
· Indicated it Option 1 is agreeable.

Companies views’ collection for 1st round:
	Company
	Comments

	Nokia 
	Option 1 is OK if the agreement in the WF on FR2 HST Deployment Scenario Analysis (R4-2108660) is adopted for FR2 HST RRM enhancements.

	Huawei
	Agree with option 1 as only CPE on roof of the train is considered in R17 HST FR2.

	Ericsson
	Agree with Recommended WF, support Option 1.

	Samsung
	By following agreed WF, we don’t need to introduce capability, but the Power Class for HST UE (which is linked to this UE type) will be enough for requirement definition, e.g., the enhanced RRM requirement for FR2 HST is applicable to PC-X (which is corresponding to FR2 UE in TS38.101-2)

	Intel
	How to capture “Only roof-mounted CPE is considered” in the spec? Will the requirements be applied to all UEs? In case of further FR2 HST evolution how to differentiate “roof-mounted CPE” from “enhanced roof-mounted CPE”?
We are ok to restrict FR2 HST to specific device type, but the mechanism is unclear. 

	Apple

	Support option 1. 

	CATT
	Agree with Recommended WF. Support option 1.

	CMCC
	We are OK with option 1 following the agreements in deployment scenario. But considering the forward compatibility, we are also open to discussion.

	QC
	We understand that in this work item, we mainly consider the dedicated network for requirement discussion. However, UE capability only consumes one bit, and it enables the possibilities of future deployment with HST network serving nearby non-HST UEs. It is a much more efficient usage for operator deployment since HST is a relative dense deployment with inter-site distance of 700m.

	ZTE
	Support Option 1.




Issue 1-2-2: CPE support for uni-/bi-directional operation
· Proposals and/or Observations
· Option 1(CMCC): It is not necessary to introduce CPE indication of support of uni-/bi-directional operation.
· Option 2(ZTE): Considering multiple differences exist between uni- and bi-directional deployments, different capabilities are needed if different requirements are agreed.
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	No need to differentiate if the requirements are the same.

	Nokia
	Option 1 is OK which is in line with Issue 1-1-2.

	Ericsson
	The issue relies on the clarification of the issue: ‘CPE support for uni-/bi-directional operation’ means ‘CPE has capacity to support uni-/bi-directional operation’ or ‘CPE can change characteristics, e.g. RX beam sweep number in uni-/bi-directional operation’.
If the issue is first one, to our understanding, CPE shall have capacity to support both, especially for occasional direction change in un-direction and uni-/bi-directional deployment changes in different regions.
If the issue is latter one, signaling of uni-/bi-directional operation from network shall be enough IF different requirements for uni-/bi-directional operation are agreed. 

	Samsung
	No need to support because UE need to support both uni- and bi-directional scenarios. 

	Intel
	Same comment as for Issue 1-1-3. Need to approve the deployment scenario first. 
At the same time, we think that two panels and the ability of operation in both directions (not necessarily in bi-directional mode) for UE should be mandatory. Even in uni-directional mode, we don’t think that CPE will always be installed on the train in alignment of current direction of uni-directional network deployment.

	Apple
	Support option 1. CPE should support both uni-directional and bi-directional deployment 

	CATT
	Support option 1. For the capability, CPE should support both. 

	CMCC
	Option 1. Our understanding is that both uni-directional and bi-directional deployments are supported by the high-speed CPEs.

	QC
	Based on GTW agreement, different scenarios may have different measurement requirements. If the requirements are different, each UE only has to support one of them depending on the deployment, therefore, RAN4 needs to introduce two additional UE capabilities, and both capabilities are optional.

	ZTE
	Support Option 2.
Considering  CPE will not always be installed on the train in alignment of current direction, two panels per CPE should be mandatory, but which do not means the support of bi-directional deployment is mandatory. If independent RRM requirements are defined for uni- and bi- directional deployments, the corresponding UE capability is needed.




Sub-topic 1-3: LSs
Sub-topic description 
Two LSs were received in the agenda item 9.9.4/9.9.4.1. In the sub-topic, the companies can discuss how the work on those can proceed.
Open issues and candidate options before e-meeting:
Issue 1-3-1: Responsible for LS on UE capability and network signalling
· [Moderator]:
· At the previous meeting it was agreed that “Add HST FR2 network deployment flag to the combined LS to RAN2 on all HST FR2 signalling flags.”
· A version of the LS is submitted as TDoc R4-2114568.
· Options:
· Option 1: LS Author: Nokia, Nokia Shanghai Bell
· Other options are not precluded
· Recommended WF
· Assign LS responsible in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	Nokia
	Nokia can take responsibility.

	Huawei
	When all the answers to sub-topic 1-1 and 1-2 are clear, it is supposed to send LS to RAN2 and option 1 is fine.

	Ericsson 
	We suggest to wait agreement on Issue 1-1 and Issue 1-2.

	Samsung
	We appreciate Nokia to take the responsibility of this LS, but the content “The RAN4 has also agreed to introduce UE capability, which is used to indicate that UE is capable of supporting the enhanced NR RRM requirements.” depends on the conclusion from above discussion on Issue 1-2-2. 

	Intel
	Need to wait for agreements on sub-topics 1-1 and 1-2

	CATT
	Wait for outcome of other issues.

	ZTE
	Wait for the conclusions of the related issues.



Issue 1-3-2: LS on Beam Management Enhancement Signaling in FR2 HST R17
· [Moderator]:
· The LS draft is included as an Appendix in R4-2112264.
· The related issues are discussed in Issue 1-1-3 and Issue 1-1-4, 2-3-1.
· Recommended WF
· In the 1st round, companies are invited to disclose their opinions on a need of the LS.

Companies views’ collection for 1st round:
	Company
	Comments

	Nokia
	To be discussed pending the outcome of other issues.

	Ericsson 
	Agreements on beam management should be specified before sending the LS. 

	Samsung
	Discuss above relevant technical issue firstly. 

	Intel
	Need to wait for agreements on the corresponding issues

	CATT
	Need further discussion for the agreements.

	ZTE
	Wait for the conclusions of the related issues.



Issue 1-3-3: Responsible for LS on Beam Management Enhancement Signaling 
· [Moderator]:
· Options:
· Option 1: LS Author: Qualcomm
· Other options are not precluded
· Recommended WF
· Assign LS responsible, if there is an agreement to proceed with the LS (previous Issue).

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	We can take the LS if the options are agreed.

	Ericsson 
	Agreements on beam management should be specified before sending the LS. 

	Samsung
	Discuss above relevant technical issue firstly.

	Intel
	Wait for agreement on issue 1-3-2

	ZTE
	Wait for the conclusions of the related issues.




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

	None
	Company A

	
	Company B

	
	




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

	Sub-topic #1-1: Network signalling
	Issue 1-1-1: Identification of different/enhanced RRM requirements 
Background:
In the previous meetings two agreements were achieved:
1) RAN4#99-e, RRM WF[R4-2108342]:
Add a flag to enable the UE to identify different/enhanced RRM requirements in HST FR2 deployments.
2) RAN4#99-e, Deployments WF[R4-2108660]:
Agreement on dedicated network for roof-mounted CPE:
· RAN4 assume that in HST FR2 Scenario A and B, only high-speed CPEs installed on the roof of the train can be present in the network.
· No need to differentiate roof-mounted CPE from other FR2 UEs in HST FR2 scenario.
Common understanding is that the flag indicates UE to use enhanced RRM requirements or not. Then, it was necessary to clarify what kind of flag will it be. The majority of companies think that the network flag is cell specific signalling.
However, some companies doubt is such a flag might be needed at all because only CPEs capable to support enhanced requirements by default will be used in the network.
Tentative agreements:
Following the former RRM agreement, the Moderator propose to agree the following rectification to the former agreement:
Add a flag in a form of cell-specific signalling to indicate UE to use different/enhanced RRM requirements in HST FR2 deployments.
Candidate options:
· Option 1 (Nokia, Samsung, Intel, CATT, CMCC, ZTE): Add a flag in a form of cell-specific signalling to indicate UE to use different/enhanced RRM requirements in HST FR2 deployments.
· Option 2 (Huawei, Apple): Flag is not needed because only HST FR2 capable CPE are present in the network.
Recommendations for 2nd round:
Either confirm that tentative agreement is agreeable or discuss further if former agreement needs to be reverted.

Issue 1-1-2: Difference of uni-/bi-directional RRM requirements
Background:
In the email discussion the companies shared different opinions about a need to differentiate the requirements for uni- and bi-direction HST FR2 deployments.
However, after the GtW discussion of the number of Rx beams (Issues 2-1-1) that also covered the discussion of different deployments and scenarios (Issues 2-1-2 and Subtopic 2-1) the followgin agreement was achieved:
	· RX beam number for RRM requirements definition
· Define two set of requirements for Scenario A and Scenario B in terms of number of RX beams per UE
· Scenario A: [2] RX beams for all scenarios
· Scenario B: [6] RX beams for all scenarios
· FFS on feasibility and methods to differentiate scenarios from UE perspective
· FFS if different UE capabilities shall be used for Scenario A and B support
· Note: if there is insignificant difference between Scenario A and B requirements, then further discussion on unified requirements can take place



I.e., it was agreed to define only two sets of RRm requirements: for Scenario A and Scenario B. Therefore, only Optoin 1 is valid following the agreement above.
Tentative agreements:
RRM requirements are defined uniformly with maximal RX beam sweep number to cover Bi-directional deployments and Uni-directional deployments both.
Recommendations for 2nd round:
Confirm that the tentative agreement is agreeable.

Issue 1-1-3: Signaling of uni-/bi-directional operation
Background:
Some of the comments on the issue were done before the GtW session discussion. Therefore, it is recommended to re-discuss the issue taking into account the results of GtW session listed above.
Regarding Proposal 2a by Qualcomm, the moderator suggests treating it separately from this issue (together with the following issue 1-1-4) in order to make the selection between the other existing options easier in the second round.
Tentative agreements:
None
Candidate options:
· Option 1: Network signals uni-direction or bi-direction deployment to UE.
· Option 2: Signalling of uni-/bi-directional operation is not needed.
Recommendations for 2nd round:
Continue the discussion in the second round.

Issue 1-1-4(updated): Signalling of network assistance information
Background:
Originally the issue under the discussion was “Signalling of beam coverage information”. However, also following the comment from the company that came up with the proposal, it seems more logical to the moderator to join the discussion of the issues with Proposal 2a from the previous Issue (1-1-3) and with the Issue (2-3-1) Signalling of SSB index per RRH.
As it was commented by QC “The proposal discussed in issue 2-3-1 is a relatively simpler signaling with little overhead, only signals the SSB index mapping across adjacent RRHs, while the proposals in this issue has more detailed information.”
The intention of introducing signalling is to reduce the number UE RX sweeping beams.
In general, both for Issue 1-1-4 and Issue 2-3-1 the companies agree in the opinion that more study is needed. Therefore, all options are collected together in this Issue for further discussion.
Tentative agreements:
None
Candidate options:
FFS a need for signalling of network assistance information in HST FR2 deployments:
· Option 1: In uni-directional deployment, network signals DL beam w.r.t. UE moving direction to UE.
· Option 2: Enable network signaling of SSB index per RRH
· Option 3: Network can indicate different SSBs on adjacent RRHs having the same QCL property: signal the mapping between the repeated sets of beams from the adjacent RRHs
· Option 4: Scaling factor based on explicit signalling from network to UE or implicit signalling based on UE’s identification of SSB index/TCI-state, position of UE relative to RRHs and so on
· Option 5: The following additional beam coverage related information can be signaled to UE
· Distance between the projections of adjacent beam peaks on the track
· Beam peak direction angle relative to track
· The 6 dB beam-width projection on track
· In addition, UE can report speed to the network.
· The options are not mutually exclusive and other options are not precluded.
Recommendations for 2nd round:
· Add options listed above into the WF for the further study.
· Keep the discussion open in the second round if companies need to clarify some details further.

	Sub-topic #1-2: UE capabilities
	Issue 1-2-1: CPE support for HST FR2 deployment
Background:
Even though the majority of the companies do not see a need to introduce UE capability to indicated the support of FR2 HST, some companies has raised a concern on how to differentiate HST FR2 capable CPEs from any other UEs in the specification. One proposed way would be to apply enhanced RRM requirements for FR2 HST based on Power Class corresponding to FR2 UE in TS 38.101-2.
Tentative agreements:
It is not necessary to introduce UE capability to indicate the support of FR2 HST.
Candidate options:
· Option 1 (CMCC, ZTE, Ericsson, Huawei, Samsung, CATT): It is not necessary to introduce UE capability to indicate the support of FR2 HST.
· Option 2 (Samsung): Apply enhanced RRM requirements for FR2 HST based on Power Class corresponding to FR2 UE in TS 38.101-2.
· Option 3(Qualcomm): Define UE capability for FR2 HST enhancement support.
· Other options are not precluded.
Recommendations for 2nd round:
· Confirm if tentative agreement is agreeable.
· Continue the discussion on how to differentiate HST FR2 capable CPEs from any other UEs in the specification.

Issue 1-1-2: CPE support for uni-/bi-directional operation 
Background:
Based on the results of GtW discussion, the number of RX beams is not differentiated depending on the uni/bi-directional deployment type. Moreover, majority of the companies share an opinion that both uni-directional and bi-directional deployments are supported by the high-speed CPEs.
One additional aspect that was mentioned by one of the companies is the difference of understanding between:
· CPE has capacity to support uni-/bi-directional operation
· CPE can change characteristics, e.g. RX beam sweep number in uni-/bi-directional operation.
This seems to need further discussion.
Tentative agreements:
HST FR2 CPE has a capacity to support both uni- and bi-directional operation.
Candidate options:
· Option 3: CPE can change characteristics, e.g. RX beam sweep number in uni-/bi-directional operation.
· Other options are not precluded.
Recommendations for 2nd round:
· Confirm that tentative agreement is agreeable.
· Continue the discussion of Option 3 in the second round. 

	Sub-topic #1-1: LSs
	Issue 1-3-1: Responsible for LS on UE capability and network signalling
Background:
It seems that that, in general, companies do not object Option 1, however, other Issues are pending agreements before the LS can be finalized.
Tentative agreements:
None
Candidate options:
· Option 1: LS Author: Nokia, Nokia Shanghai Bell
· Other options are not precluded.
Recommendations for 2nd round:
None. Continue the work on the LS after the issues in sub-topic 1-1 are clear.

Issue 1-3-2: Responsible for LS on UE capability and network signalling
Background:
The companies share the opinion that the related Issue 1-1-4 shall be discussed, first.
Tentative agreements:
None
Candidate options:
· None
Recommendations for 2nd round:
Continue the discussion in Issue 1-1-4.

Issue 1-3-3: Responsible for LS on UE capability and network signalling
Background:
The companies share the opinion that the technical details in related Issue 1-1-4 shall be discussed, first.
Tentative agreements:
None
Candidate options:
· None
Recommendations for 2nd round:
Continue the discussion in Issue 1-1-4.




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
Concerning open issues in this section, please capture your company views directly under the respective issues and treat the summary as a dialogue just as the chairperson would during a f2f, i.e., do not edit earlier responses but continue the discussion.
Please furthermore declare your company’s support for certain options, by capturing the company abbreviation directly after the option number.
Sub-topic 1-1: Network signalling
Issue 1-1-1: Identification of different/enhanced RRM requirements
[Moderator]:
In the previous meetings two agreements were achieved:
3) RAN4#99-e, RRM WF[R4-2108342]:
Add a flag to enable the UE to identify different/enhanced RRM requirements in HST FR2 deployments.
4) RAN4#99-e, Deployments WF[R4-2108660]:
Agreement on dedicated network for roof-mounted CPE:
· RAN4 assume that in HST FR2 Scenario A and B, only high-speed CPEs installed on the roof of the train can be present in the network.
· No need to differentiate roof-mounted CPE from other FR2 UEs in HST FR2 scenario.
Tentative agreements from round 1:
Add a flag in a form of cell-specific signalling to indicate UE to use different/enhanced RRM requirements in HST FR2 deployments.
Candidate options:
· Option 1 [Nokia, Samsung, Intel, CATT, CMCC, ZTE]: Support tentative agreement
· Option 2 [Huawei, Apple]: Flag is not needed because only HST FR2 capable CPE are present in the network.
Recommendations for 2nd round:
Either confirm that tentative agreement is agreeable or discuss further if the former agreement needs to be reverted.
Contributor Comments:
	Company
	Comments

	Ericsson
	[bookmark: OLE_LINK3]Agree with tentative agreement

	ZTE
	Agree with tentative agreement

	Nokia
	The tentative agreement is based on the agreement in the WF on FR2 HST RRM requirements (R4-2108342) which is in line with FR1 HST and may avoid any incompatibility issues.
Option 2 is also feasible taking into consideration the agreement in the WF on FR2 HST Deployment Scenario Analysis (R4-2108660). 
Option 1 is preferred. 

	Apple
	Prefer option 2 based on agreement in deployment scenario. 

	Intel
	Agree with tentative agreement

	Huawei
	This issue is related with issue 1-1-2. if there is separate signalling for scenario A and scenario B measurement, the flag in this issue seems not necessary.  

	Samsung
	Agree with tentative agreement. 

	CATT
	Agree with tentative agreement.

	CMCC
	OK with the tentative agreement



Issue 1-1-2: Difference of uni-/bi-directional RRM requirements
Agreements from round 1:
GTW Agreement:
· RX beam number for RRM requirements definition
· Define two set of requirements for Scenario A and Scenario B in terms of number of RX beams per UE
· Scenario A: [2] RX beams for all scenarios
· Scenario B: [6] RX beams for all scenarios
· FFS on feasibility and methods to differentiate scenarios from UE perspective
· FFS if different UE capabilities shall be used for Scenario A and B support
· Note: if there is insignificant difference between Scenario A and B requirements, then further discussion on unified requirements can take place
Tentative agreements from round 1:
RRM requirements are defined uniformly with maximal RX beam sweep number to cover Bi-directional deployments and Uni-directional deployments both.
Recommendations for 2nd round:
Check if there is a need for the agreement on this issue in addition to GtW agreement.
Contributor Comments:
	Company
	Comments

	 QC
	If RAN4 defines different capabilities for requirements based on 2Rx (scenario A) and 6Rx (scenario B), specification or agreed documents should capture that the 2Rx based requirement is applicable only to Dmin <= 10m and RRH and UE height difference is uniform across the entire route case. Since all the analysis for scenario A to derive 2Rx are based on these two assumptions, the applicability restriction should be captured. 

	Verizon
	In general, we support defining uniformly, i.e., with the maximal RX beam sweep number to cover each deployment.
However, the RRM requirement should consider additional environments in scenario A development. This has considered in somewhere the deployment may have different Rx beams at time, for example at train stations, track curves, trennel exit or entrance, as well as a condition of railway construction. In these environments, it is possible there are either two or more beams or some opposite beams in the uni-directional deployment, and the Dmin values may not be the same crossing these areas. 
It is ok to prioritize and define RRM requirements uniformly at beginning for the sceneries, but some other conditions should be considered into this work too.

	Ericsson 
	For Scenario A, we insist that 1 RX beam for uni-direction, 2 RX beams for bi-direction.
For Scenario B, we are ok to keep  [6]beams for both-deployments.
We propose different RX beam sweep number in  RRM requirements.
From deployment point of view, accurate Dmin is not required. What Operator needs to do is to configure different signalling(Scenario A/B maybe not best names) to keep enough RX beam number. For example, if Dmin is 50m, operator can configure it as Scenario A and correct it if any practical issues. 

	ZTE
	For Scenario A, we can support 2 RX beam for both uni-direction and bi-direction. But it is different with the agreement in Scenario session during previous meeting. We are not sure whether Scenario and RF sessions need any related updates.
For Scenario B, we still believe the number of 6 RX beams is too arbitrary. For uni-direction, according to our link budget analysis, 2 RX beam is enough. For bi-direction, we believe for different schemes, the requirements may be different, which should be analyzed through link budget analysis for the determined scheme of Scenario B.
Whether determine the RX beam number uniformly for different deployments, we think which can be the possible result, but not the reason. We always have method to tell the CPE which deployment it is in.

	Nokia
	This issue is related to Issues 1-2-2 and 2-1-2 concerning Dmin. According to the above GTW agreements, there are [2] RX beams for uni- and bi-directional Scenario A and [6] RX beams for uni- and bi-directional Scenario B. Thus, the GTW agreements can be used as baseline for specifying RRM enhancements. We are open to discuss if there is a significant difference in the number of RX beams between uni-directional and bi-directional modes for each scenario. The pros and cons of specifying separate RRM requirements for uni- and bi-directional modes for each scenario also need to be assessed since there are already different requirements for Scenarios A and B.   

	Intel
	For Scenario A originally, we support 1 Rx beam for uni-directional and 2 Rx beams for bi-directional. However, we can compromise to have the same value [2] for both. Especially since we may need some margin to cover the cases mentioned by Verizon.
For Scenario B, we also think that 6 Rx beams is excessive. However, we can compromise to that for further progress.
It is up to Network to decide which set of requirements should be applied. Even for Dmin=10m Network can still indicate the deployment as Scenario B (e.g. to deal with corner cases mentioned by Verizon) and for Dmin=100m Network can still indicate the deployment as Scenario A (e.g. if the deployment is uni-directional on the one side of the track).

	Huawei
	As it is agreed in the GTW
•	Scenario A: [2] RX beams for all scenarios
•	Scenario B: [6] RX beams for all scenarios
The separate beam sweeping behavior is expected for UE. The scenario information indicated to UE is useful. 

	Samsung
	We are okay with the unified requirement to cover both Scn-A and B in the 1st phase, if we can’t agree with to introduce two set of requirements in this meeting. In other words, we prefer to have better optimization for Scn-A, but if the time is not allowed, we can compromise to the unified requirement to at least let the system work. 
If RAN4 finally agree to introduce two sets of requirement, it is straightforward to follow the agreement in GTW for requirement definition. As agree in GTW, Scenario A and B will have different number of RX beams, while we don’t identify different requirements should be applied for uni- and bi-directional deployment. 
Another point if RAN introduce two sets of requirements are the naming of “Scenario-A and B”: 
       - As mentioned by Ericsson, we also don’t think Scenario A and B may be not good names. 
       - Maybe: “Near-to-Track” and “Far-from-Track”, and signaling naming can be followed as well.

	CATT
	We support to use different requirements for Scenario A and B.



Issue 1-1-3: Signaling of uni-/bi-directional operation
Candidate options:
· Option 1: Network signals type of deployment (uni- or bi-direction) to UE.
· Option 2: Signalling of uni-/bi-directional operation is not needed.
Recommendations for 2nd round:
Companies are encouraged to provide comments to above options considering the GtW agreement.
Contributor Comments:
	Company
	Comments

	 QC
	Support option 1 since signaling will be helpful.

	Ericsson
	Support  option 1.

	ZTE
	Support Option 1.

	Nokia
	According to the GTW agreements, RRM enhancements are the same for uni-directional and bi-directional modes for each of the scenarios, thus, Option 2. 
However, we are open to discuss and would like to understand the potential benefits of network ignaling uni- and bi-directional modes, e.g., in reducing L1/L3 measurement delay, etc. from the proponents.   

	Apple
	Support option 1

	Intel
	Support Option 1.

	Huawei
	Could someone clarify if the measurement requirements for both uni/directional deployment are the same, what are else reasons to distinguish uni/directional?

	Samsung
	Support Option 1

	CATT
	It depends on outcome of other issues. If requirements are the same in uni-or bi-directional operation, is there any benefit to add the signaling to differentiate?

	CMCC
	We would like to know the benefits to introduce signaling to differentiate uni-/bi-directional operation considering that RRM enhanced requirements are same for uni-directional and bi-directional.



Issue 1-1-4: Signalling of network assistance information
Candidate options:
· Option 1: In uni-directional deployment, network signals DL beam w.r.t. UE moving direction to UE.
· Option 2: Enable network signaling of SSB index per RRH
· Option 3: Network can indicate different SSBs on adjacent RRHs having the same QCL property: signal the mapping between the repeated sets of beams from the adjacent RRHs
· Option 4: Scaling factor based on explicit signalling from network to UE or implicit signalling based on UE’s identification of SSB index/TCI-state, position of UE relative to RRHs and so on
· Option 5: The following additional beam coverage related information can be signaled to UE
· Distance between the projections of adjacent beam peaks on the track
· Beam peak direction angle relative to track
· The 6 dB beam-width projection on track
· In addition, UE can report speed to the network.
· The options are not mutually exclusive and other options are not precluded.
Recommendations for 2nd round:
Keep the discussion to give companies a possibility to clarify further the details of the proposed options.
Contributor Comments:
	Company
	Comments

	 QC
	We support option 1 and 3. As we commented in thread 219, the TCI switching delay issue brought up by Ericsson can be resolved by adoption of option 3.

	Ericsson
	We suggest to continue the issue and no decision now.

	ZTE
	All of them can be further studied.

	Nokia
	From the 1st round discussion, it seems there are potential benefits associated with ignaling of network assistant information. However, it is still an open issue whether the ignaling can result in more stringent RRM requirements desired by FR2 HST scenarios, e.g., the number of UE RX beams for Scenario B is reduced to 2. 
We are open to further discuss and would like to hear from the proponents of the above options.

	Apple
	Agree with Ericsson and ZTE’s comment

	Intel
	Agree to further study the issue

	Huawei
	Agree to further study the issue

	Samsung
	Here we think the current remaining time for this work item can be the blocking issue for further discuss these options. Another issue is if the signaling is not as simple as network flag, but contain other complex information like neighboring SSB index, etc, it may involving more efforts from other working group, which is not yet planned by RAN. 

	CATT
	Fine to further study.




Sub-topic 1-2: UE capabilities
Issue 1-2-1: CPE support for HST FR2 deployment
Tentative agreements from round 1:
It is not necessary to introduce UE capability to indicate the support of FR2 HST.
Candidate options:
· Option 1 [CMCC, ZTE, Ericsson, Huawei, Samsung, CATT]: It is not necessary to introduce UE capability to indicate the support of FR2 HST.
· Option 2 [Samsung]: Apply enhanced RRM requirements for FR2 HST based on Power Class corresponding to FR2 UE in TS 38.101-2.
· Option 3[Qualcomm]: Define UE capability for FR2 HST enhancement support.
· Other options are not precluded.
Recommendations for 2nd round:
· Companies are encouraged to confirm if tentative agreement is agreeable.
· Continue the discussion on how to differentiate HST FR2 capable CPEs from any other UEs in the specification.
Contributor Comments:
	Company
	Comments

	 QC
	As we commented in the first round, UE capability is helpful for deployment flexibility and cost reduction. Operator can comment if this is helpful. For Samsung’s proposal, our concern is that power class does not completely align to capability in terms of its definition. Moreover, RF session hasn’t finalized the decision on HST power class. At this stage, introducing new UE capability is better to guarantee deployment flexibility.

	Verizon
	We agree with Qualcomm! 
RRM should support new UE capability for the flexible deployments to enable a base station may serve Ues with and without FR2 HST enhancement. The UE capability could enhance the usages of FR2 HST deployments.  

	Ericsson
	CPE should always have capacity to support FR2 HST, and it can be configured to enhanced or non-enhanced of course.  It can cover deployment flexibility with proposals in Issue 1-1-1. 
About support of other Ues mentioned by QC and Verizon, it was agreed to only consider ‘Only roof-mounted CPE is considered’ in last meeting.  

	ZTE
	Support Option 1, and agree with Ericsson.

	Nokia
	We are open to discuss to understand if there are potential benefits in defining UE capability.

	Intel
	Support Option 3. Please see the motivation below:
1) For an agreement “RAN4 assume that in HST FR2 Scenario A and B, only high-speed CPEs installed on the roof of the train can be present in the network”.
We understand that outside of RAN4 there can be ways to allow only certain UEs to connect to network. However, we think that for RAN4 led WI it’s RAN4 responsibility to guarantee that only CPE devices are present in FR2 HST network. Capability is the only way for RAN4 to guarantee that.
2) On the other hand, we still think that non-HST UEs can also be present in HST network. The railway is not always in rural environment. It is questionable to deploy RRHs (and gNB) every 700 meter along the whole railway for serving only very limited number of UEs a day without an option to reuse it for non-HST UEs
In case of further FR2 HST evolution we may need to differentiate “CPE devices” and possible “enhanced CPE devices”.

	QC
	To ZTE and Ericsson: we reviewed the discussions led to the agreement of ‘Only roof-mounted CPE is considered’, and they mainly focused on whether to consider other UEs on the train. However, we didn’t discuss the UEs not on the train but close to RRHs that could potentially be served by the RRHs. Since Verizon pointed out that considering those UEs can enhance the usages of FR2 HST deployment, revisiting the agreement to consider the UEs not on the train ensures forward compatibility and flexibility for FR2 HST deployment. Otherwise, we may discourage the FR2 HST deployment due to the RAN4 imposed limitation on barring the network from serving nearby UEs not on the high speed train. The capability is one bit only, and adding one bit to get flexibility as well as cost reduction and then encouraging deployment for FR2 HST network is a reasonable decision for RAN4.

	Verizon
	What we discussed here is for the UEs which are NOT on the train, but nearby RRHs and under coverages for RRHs! We don’t see technical reason those UEs could not be able to access FR2 HST system deployed for normal FR2 service. 
This is considered as a forward compatibility from the FR2 HST deployment. And, the UE capability should enhance the usages of FR2 HST deployments.

	Huawei
	Option 1.

	Ericsson 
	We can understand QC’s explanation. If other UEs needs to be checked whether and how to be supported in HST FR2 network, we suggest it should be discussed in main session, but not in RRM session. RRM can’t handle it before conclusion in main session.

	Samsung
	More clarification on Option-1: 
- Is the capability bit introduced in Option-1 for RRM only or indication for all relevant requirements (RF, RRM, Demod)? I assume the conclusion is applied for all. 
- Actually we don’t see big difference between Option-1 and 2, because if a new power class is specific for FR2 HST UE, then the power class can be enough. But we agree with QC that considering no agreement in RF room, so we are okay with Option-1. 

	CATT
	Support option 1. 

	CMCC
	We are OK with option 1 following the agreements in deployment scenario. But we are also open to discussion if potential benefits are identified.



Issue 1-2-2: CPE support for uni-/bi-directional operation
Tentative agreements from round 1:
HST FR2 CPE has a capacity to support both uni- and bi-directional operation.
Candidate options:
· Option 1: CPE capability to change characteristics, e.g. RX beam sweep number in uni-/bi-directional operation.
· Other options are not precluded.
Recommendations for 2nd round:
· Companies are encouraged to confirm if tentative agreement is agreeable.
· Continue the discussion of additional CPE capability (Option 1).
Contributor Comments:
	Company
	Comments

	 QC
	This may depend on issue 1-1-2.

	Verizon
	Option 1 may be needed considering the different conditions in deployment as what we commented in 1-1-2.

	Ericsson
	Refer to our comments in issue 1-1-2, we support Option 1.

	ZTE
	We support Option 1.

	Nokia
	This issue seems to be related to Issues 1-1-2 and 2-1-2. 
A question for clarification: Is Option 1 a UE implementation feature rather than RRM requirements? In principle, the UE can use different RX beams for uni-directional or bi-directional modes but it should not impact RRM requirements. 

	Apple
	Support the proposed agreement

	Huawei
	Depending on issue 1-1-2, 1-1-3.

	Samsung
	To give more flexibility of NW deployment, we support to have UE to support both uni- and bi-directional operation mandatorily. 
For Option-1, if we have two sets of requirement for Scenario-A and B, UE can have separate optional support Scenario-A and B respectively. 

	CATT
	Wait for conclusion for other issues. 

	CMCC
	We are OK with the tentative agreements




Summary on 2nd round
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”

	WF R4-2115334
	Taking into account the second round discussions the following agreements are made and the WFs are proposed:
Sub-topic 1-1: Network signalling:
Identification of different/enhanced RRM requirements
Agreement:
Add a flag in a form of cell-specific signalling to indicate UE to use different/enhanced RRM requirements in HST FR2 deployments.
Way forward:
Following the GtW agreement, FFS on feasibility and methods to differentiate scenarios from UE perspective

Signaling of uni-/bi-directional operation
Way forward:
Discuss further if there is a need to signal uni-/bi-directional mode of operation:
· Option 1: Network signals type of deployment (uni- or bi-direction) to UE.
· Option 2: Signalling of uni-/bi-directional operation is not needed.

Signalling of network assistance information
Way forward:
FFS signalling of network assistance information:
· Option 1: In uni-directional deployment, network signals DL beam w.r.t. UE moving direction to UE.
· Option 2: Enable network signaling of SSB index per RRH
· Option 3: Network can indicate different SSBs on adjacent RRHs having the same QCL property: signal the mapping between the repeated sets of beams from the adjacent RRHs
· Option 4: Scaling factor based on explicit signalling from network to UE or implicit signalling based on UE’s identification of SSB index/TCI-state, position of UE relative to RRHs and so on
· Option 5: The following additional beam coverage related information can be signaled to UE
· Distance between the projections of adjacent beam peaks on the track
· Beam peak direction angle relative to track
· The 6 dB beam-width projection on track
· In addition, UE can report speed to the network.
· The options are not mutually exclusive and other options are not precluded.
Companies are encouraged to provide further analysis/details of network assisted signalling addressing potential benefits and drawbacks including but not limited to reducing UE RX beams and L1/L3 measurement delay, differentiating uni- and bi-directional modes, signalling overhead, etc.
Companies are recommended to capture their analysis in TR 38.854.

Sub-topic 1-2: UE capabilities
Agreement: 
HST FR2 CPE has a capacity to support both uni- and bi-directional operation.

Way forward:
Following the GtW agreement, FFS if different UE capabilities shall be used for Scenario A and B support
Continue the discussion of CPE support for HST FR2 deployment:
· Option 1: It is not necessary to introduce UE capability to indicate the support of FR2 HST.
· Option 2: Define UE capability for FR2 HST enhancement support.
FFS the ways to differentiate HST FR2 capable CPEs from any other UEs in the specification:
· Option 1: Apply enhanced RRM requirements for FR2 HST based on Power Class corresponding to FR2 UE in TS 38.101-2.
· Other options are not precluded.
FFS a need for CPE capability to change characteristics, e.g. RX beam sweep number in uni-/bi-directional operation.




Topic #2: Number of RX beams from RRM perspective
Main technical topic overview. The structure can be done based on sub-agenda basis. 
This topic is devoted to the discussion of the feasible number of RX beams at CPE in HST FR2 deployments from the RRM perspective. Deployment scenario study shall be used as a reference.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2111954
	CATT
	Discussion on number of RX beams for HST RRM in FR2
[bookmark: _Hlk79523719]Proposal 1: For Scenario-A, uni-directional deployment, the RX beam number can be 1. 
Proposal 2: For Scenario-A, bi-directional deployment, the RX beam number can be 1 RX beam per panel, 2 in total.
Proposal 3: For Scenario-B, uni-directional deployment, the RX beam number can be 1 RX beam per panel.
Proposal 4: For Scenario-B, bi-directional deployment, the RX beam number can be larger than 1 RX beam per panel. E.g. [2] RX beams per panel can be used. 
Proposal 5: In Scenario-A and Scenario-B, the RX beam number is different. It is necessary that network indicates such information.

	R4-2112091
	Apple
	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.  
Proposal 2: Enable network signaling of SSB index per RRH and whether this is uni-directional or bi-directional deployment. The signaling can be used to adapt the number of Rx beam to be used in RRM requirement.
[Moderator]: Partially treated also in Topic 1.

	R4-2113214
	ZTE Corporation
	Discussion on RX beam number for HST FR2
Proposal 1: Only 1 RX beam per CPE panel is enough for Scenario B uni-directional deployment.
Proposal 2: For Scenario B bi-directional deployment, wait for the detailed schemes determined in Channel and Scenario sessions. Once the detailed schemes decided, we can determine RX beam number. 
Proposal 3: Smaller RX beam number/scaling factor will relax the restriction on DRX cycle.
[Moderator]: Three Observations and one Proposal below are more relevant to RRM-2 email discussion thread. Thus, not treated explicitly. 
Observation 1: The known TCI state condition may not be satisfied especially for Scenario A bi-directional, Scenario B bi-directional RRH deployments. 
Proposal 4: For bi-directional deployment, all of the known rules are not always met, so Known and unknown TCI state switching should be applied in FR2 HST depends on the deployment.
Observation 2: Based on R16 requirements, L1-RSRP measurements delay for unknown case may be too large for HST. Such cases should be further considered.
Observation 3: For the assumption of SMTC=40ms and SMTC=160ms, the current requirements for intra-frequency cell identification can not work for HST scenario.
Proposal 5: From the point of cell identification, smaller RX beam number can enhance the requirements, so as to satisfy the need of HST scenario.

	R4-2113272
	OPPO
	Discussion on the Rx beams in RRM requirement
Proposal 1: Agree to decrease UE RX beam number to reduce measurement delay under proper SNR condition.
Proposal 2: A unified requirement set for RX beam is suggested to be defined, considering different deployment and different Dmin.
Proposal 3: RAN4 to decide whether to introduce signaling for SSB index per RRH.

	R4-2113329
	Ericsson
	Number of RX beams for HST FR2
Observation 1: Simulation results in scenario session for different scenarios already proved similar results that enough high SNR is kept with 1beam/panel with proper UE panel direction and beam direction.    
Proposal 1:  For Uni-directional deployment, RX beam number =1/panel. 
Proposal 2:  For Bi-directional deployment, RX beam number =1/panel; or 2 totally.
Observation 2: For Scenario B + Uni-directional deployment, L1-RSRP measurement delay may cause deep drop of SNR especially when UE moves towards boresight of RRH’s panels. Increasing RX beam number has not help on the issue.
Observation 3: For Scenario B + Bi-directional deployment, L1-RSRP measurement delay may cause deep drop of SNR when UE is moving into target RRH’s beam after passing source RRH. Increasing RX beam number has not help on the issue.
Observation 4: For Scenario A + Uni-directional deployment, L1-RSRP measurement delay may cause SNR drop when UE moves towards boresight of RRH’s panels. L1-RSRP may be lost when UE is passing source RRH before switching to next beam from target RRH. Increasing RX beam number has not effect on the issue.
Observation 5: Based on observations, RRM specific measurement (take L1-RSRP as example) may be impacted by measurement periodicity but increasing RX beam cannot bring benefit effectively. 
Proposal 3: Given that the network uses L1-RSRP to control UE serving and candidate beams, observed issues in different scenarios might result in deterioration of beam management performance and so on. We proposed mitigation solution in issue of TCI state switch.
[Moderator]: Hard to treat the issue/proposal because it seems to belong to the different email thread.
Observation 6: it needs to be noted that positions of RRH may be at same side of rail track or both sides of rail track, the phenomenon has unneglectable impact to RRM requirements, e.g., scaling factor. 
Proposal 4:  2 options for possible number of RX beams or scaling factor definitions can be used to handle different positions of RRH at one/both sides of rail track.
1. RRM requirements are defined with scaling factor which is double of number of RX sweep number in scenario study. 
2. RRM requirements are defined with adapted scaling factor based on explicit signalling from network to UE or implicit signalling based on UE’s identification of SSB index/TCI-state, position of UE relative to RRHs and so on. 
Proposal 5: Obstruction between RRH and UE, it may happen in practice indeed, and its impact to RRM, e.g., beam management/RX beam number doesn’t need to be discussed in this session.

	R4-2113834
	Huawei, HiSilicon
	Discussion on number of Rx beam for FR2 HST
Proposal 1: Scaling factor used in RRM requirements can wait for further conclusion from deployment scenario study.
[Moderator]: The proposal is not treated explicitly in this topic, but similar proposals are present in Topic #3.
Proposal 2: To facilitate UE Rx beam sweeping, it is suggested that network can indicate which high speed scenario (uni-directional/ bi-directional scenario A/ scenario B) is.
[Moderator]: Treated in Topic 1.

	R4-2114186
	Intel Corporation
	Discussion on the number of RX beams for FR2 HST
Observation 1: In uni-directional Scenario-A multiple UE Rx beams do not provide benefit comparing to single Rx beam.
Observation 2: In uni-directional Scenario-B multiple UE Rx beams may provide better link budget on some parts of the distance. But single Rx beam can still provide sufficient performance along the whole track
[Moderator]: Two proposals below are not treated explicitly because the topic is rather discussed in RRM-2 track: Measurement procedure requirements.
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: 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.
Sub-topic 2-1: General
Sub-topic description:
In this sub-topic, the general principles behind the reduction of the number of RX beams are discussed.
Open issues and candidate options before e-meeting:
Decreasing RX beam number:
· FFS the feasible number of RX beams from RRM perspective
· deployment scenario study is used as reference

Issue 2-1-1: RX beam number reduction
· Proposals and/or Observations
· Proposal 1(OPPO): Decrease UE RX beam number to reduce measurement delay under proper SNR condition.
· Proposal 2 (ZTE): Smaller RX beam number/scaling factor will relax the restriction on DRX cycle.
· Proposal 3 (ZTE): From the point of cell identification, smaller RX beam number can enhance the requirements, so as to satisfy the need of HST scenario.
· Proposal 4 (Ericsson): Increasing RX beam number above one per panel has no effect on the issue with SNR drop in multiple scenarios (Scenario B + Uni-directional, Scenario B + Bi-directional, Scenario A + Uni-directional).
· Proposal 5 (Qualcomm): Number of Rx beams in FR2 HST is not fewer than 8. Search and measurement requirement enhancement of reducing Rx sweeping factor based only on number of Rx beam analysis is not feasible.
· Recommended WF
· Discuss if it possible to agree on a need to reduce the number of RX beam number in HST FR2.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	We would like to propose a better methodology to handle the RRM requirement. RAN4 should first look at how short the measurement period is to maintain the connectivity in HST given ISD and speed. Then RAN4 can study how many Rx beam UE can sweep. Note that the deployment scenario analysis shows that more number of beams enhance demod performance. Our analysis shows that 15 beams can achieve much better performance than 1 or 2 beams. But we didn’t propose to use 15 beams in RRM, because the 15 beams are fine beams. Note that once we know a certain measurement period can maintain the connectivity, further reduction on the measurement period has negligible impact on performance. Based on the above observations, we propose to
1. Analyze the required measurement period to maintain connectivity
2. Decide the number of Rx sweeping based on 1
Therefore, we can maximize the demod performance gain while maintain connectivity in FR2.
Our analysis concludes that 4000ms cell identification time (detection + measurement) is feasible to maintain connectivity in FR2 HST.

	Nokia
	It is recommended to separate the discussion about the number of UE RX beams into 
•	idle/inactive mode requirements  
•	connected mode requirements. 
For the connected mode requirements, there is a need to achieve high UE throughput while there is no such a need for idle/inactive mode requirements. As such, the number of RX sweeping beams for idle/inactive mode may not be necessarily the same as for connected mode. Based on our system simulation results, the following inequality holds:
The number of UE RX beams (idle/inactive mode) <= the number of UE RX beams (connected mode),
The number of UE RX beams for idle/inactive and connected modes depends on the outcome of discussions in other issues.

	Huawei
	It is straight forward that decreasing UE RX beam can reduce the L3/L1 measurement delay. The key point is how to guarantee the side condition and proper coverage with reduced RX beam number.

	Samsung
	It is already well demonstrated in many companies’ papers that reduced RX beam number is possible for both uni- and bi-directional RRH deployment cases for both Scenario A and B. 
From UE implementation perspective, the beambook with smaller number of beams are technical feasible. 

	Intel
	Agree with comment from Samsung, both in RRM and deployment session there were many papers showing that the RX beam number can be reduced without significant performance degradation. Quite the opposite, with many TX/RX beams the performance degradation can be observed due to delayed handover and TCI state switching under short beam dwelling time.

	Apple
	Agree in general the number of Rx beams can be reduced, depending on evaluation in deployment scenario discussion. 

	CATT
	This issue here is too mixed. Those proposals are not strictly mutually exclusive. The common agreement is the RX beam number can be decreased. We proposed to discuss each requirement directly.

	ZTE
	Support Proposal 1, Proposal 2, Proposal 3, Proposal 4
Agree with Samsung, and our link budget analysis can also show the same point of view.



Issue 2-1-2: Unification of requirements
· Proposals and/or Observations
· Proposal 1(OPPO): A unified requirement set for RX beam is suggested to be defined, considering different deployment and different Dmin.
· Proposal 2(Qualcomm): Deciding number of Rx beams based on Dmin range instead of individual scenarios.
· Proposal 3(CATT): It is necessary that network indicates the RX beam number difference in Scenario-A and Scenario-B
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	Option 1 and 2 are the same, we suggest to merge them.

	Nokia
	Proposals 1 and 2 seem to be similar. We are open to further discuss about the Dmin range and its relation to the number of UE RX beams.

	Huawei
	Regarding proposal 1, in deployment discussion, the UE RX beam number for scenario A for bi-directional and uni-directional is 1 beam per UE panel. For scenario B, as Dmin is large, the UE Rx beam is supposed to be larger than scenario A. If the RX number in scenario B is far greater than that in scenario A, unified requirements set may be unfair to Scenario A.
We are wondering more details in proposal 2 if a Dmin range in [10m,150m]
If network indicates UE which scenario (uni-directional/ bi-directional scenario A/ scenario B), UE can judge its beam sweeping behaviour accordingly.

	Ericsson
	We can refer to conclusion from Sub-topic 2-2. 

	Samsung
	Discuss Sub-topic 2-2 firstly. 

	Intel
	Support Proposal 3 if different RX beam number will be agreed.
For Proposal 2: Scenario A and B describe two different approaches for HST deployment: dedicated FR2 HST deployment (Dmin=10m) vs FR1 HST deployment reuse (Dmin=150). They should not be considered as the limits of the Dmin range

	Apple
	Similar comments as Ericsson. Refer conclusion from 2-2. 

	CATT
	In deployment discussion, the Dmin range is defined in Scenario-A and Scenario-B. We can use the values for verification. And network indicates UE about the information of scenario, it will be helpful.

	ZTE
	Support Proposal 3 if independent RX beam numbers for different scenarios agreed.



Issue 2-1-3: Impact of RRH position at one/both sides of rail track
· [bookmark: OLE_LINK2][Moderator]: One of the companies have observed that positions of RRH may be at same side of rail track or both sides of rail track, the phenomenon has unneglectable impact to RRM requirements, e.g., scaling factor.
· Proposals and/or Observations
· Proposal 1: RRM requirements are defined with scaling factor which is double of number of RX sweep number in scenario study. 
· Proposal 2: RRM requirements are defined with adapted scaling factor based on explicit signalling from network to UE or implicit signalling based on UE’s identification of SSB index/TCI-state, position of UE relative to RRHs and so on.
· Recommended WF
· Continue discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	We agree with the motivation of proposal 1, but as we clarified in issue 2-1-1, we should consider number of Rx from scenario analysis after the mobility analysis for HST.

	Nokia
	The proposals seem to be dealing with different deployment scenarios, where RRHs are deployed on one side or both sides of the track. Could the proponent provide further details/analysis on how the different scenarios impact RRM requirements?

	Huawei
	We agree with the observation in proposal 1 of the issue due to RRH position at one side or Z shape at both side. The UE beam sweeping range will enlarge in RRH “Z” shape deployment, then the RX beam number is increased accordingly. For scenario A, maybe the impact is not outstanding, however for scenario B, the issue is unneglectable. Moreover in practical deployment, Z shape deployment can not be completely avoid. How to solve the problem needs further study.

	Ericsson
	First, we’d like to hear your thoughts on the following question: “Does RRH position on one/both sides of rail track impact RRM requirement from the perspective of RX beam sweep number?” One of our concerns is random or ’Z’ shape positions may double RX beam sweep number in worse case. 
We support Proposal 2 to reduce beam sweep if the response is affirmative. The solution may be explored in further depth with detail and required signaling.

	Samsung
	At least for Scenario-A, no difference since small Dmin means UE can ignore the horizontal plane’s beam sweeping at all.

	Intel
	We want to mention that in RAN4#98-e we had the following agreement: 
· RAN4 primarily consider HST FR2 deployment with
· One train moving over one railway track in one direction;
· RRHs are located on one side of the track;
Not sure whether we need to strictly follow that agreement. In general, we agree that, for Scenario-B the number of RX beams can be doubled if the RRHs are deployed on both sides of the track. Proposal 2 seems fine for us.

	Apple
	Support proposal 2. For scenario A, whether RRH is in one side or two side of the track might not impact much since Dmin = 10m. However for scenario B, RRH on two side of the track can potentially double the Rx beam number. 

	ZTE
	Firstly, if the ‘Z’ shape deployment is not negligible, the agreement listed by Intel should be further discussed. 
For Scenario A, we agree with Samsung and Apple, whether RRH is in one side or two sides of the track will not impact the number of RX beam. But for Scenario B, maybe RRH on two sides of the track will double the number of RX besm.  



Issue 2-1-4: Impact of obstruction between RRH and UE
· [Moderator]: This issue addresses the question raised in last meeting regarding an Obstruction, such as a pole or other piece of equipment, being between the UE and BS.
· Proposals and/or Observations
· Proposal 1(Ericsson): Impact of obstruction between RRH and UE on RRM e.g., beam management/RX beam number, doesn’t need to be discussed in this session.
· Recommended WF
· Continue discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	Nokia
	Proposal 1 is Ok since LOS is assumed.

	Ericsson
	It is to answer concerns raised in last meeting.

	Intel
	Ok with the Proposal 1.

	CATT
	Fine with proposal 1.

	ZTE
	Agree with Proposal 1.




Sub-topic 2-2: Number of RX beams in HST FR2 deployment scenarios
Sub-topic description 
In this sub-topic, the proposals about the number of RX beams in different HST FR2 deployments scenarios are discussed.
Open issues and candidate options before e-meeting:
Network assistance for reducing RX beam number:
· FFS: to be discussed depending on the outcomes of the deployment scenarios

Issue 2-2-1: Uni-directional deployment, Scenario-A
· [Moderator]: 1 beam per UE panel already agreed in Deployment scenarios in RAN4#98-Bis-e.
· Proposals and/or Observations
· Proposal 1(CATT, Apple, Ericsson, Intel): The RX beam number can be 1.
· Recommended WF
· Agree on 1 RX beam in uni-directional deployment, Scenario-A.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	We agree the conclusion as an observation for scenario A. But in terms of requirement, as argued in issue 2-1-1, we should first perform mobility analysis. 
Our analysis concludes that 4000ms cell identification time (detection + measurement) is feasible to maintain connectivity in FR2 HST.

	Nokia
	Further discussions are needed.

	Ericsson
	Agree with Recommended WF

	Samsung
	Agree with Recommended WF

	Intel
	Agree with Recommended WF. For uni-directional, Scenario-A there are no benefits in more beams.

	Apple
	Agree with WF. 

	CATT
	Agree with Recommended WF.

	ZTE
	Agree with the recommended WF.



Issue 2-2-2: Bi-directional deployment, Scenario-A
· [Moderator]: Following the agreement in the WF HST FR2 deployments at RAN4#99-e[R4-2108660]:
· Number of Beam for bi-directional RRH deployment, Scenario-A
· If bi-directional deployment is confirmed to be used for Scenario-A: 
·  1 beam per RRH panel, two panels in opposite directions
·  1 beam per UE panel (i.e., 2 beam per UE), already agreed in RAN4#98-Bis-e
· Proposals and/or Observations
· Proposal 1(CATT, Apple, Ericsson): The RX beam number can be 1 RX beam per panel, 2 in total.
· Recommended WF
· Agree on 1 RX beam per panel (2RX beams per CPE) in bi-directional deployment, Scenario-A.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	Same comment as 2-2-1.

	Ericsson 
	Agree with Recommended WF if Bi-directional deployment in Scenario-A isn’t precluded from scenario perspective. 

	Samsung
	Same comment as Ericsson, the conclusion should be dependent on the necessity of bi-directional deployment in Scenario-A. 

	Intel
	Agree with Recommended WF.

	Apple
	Support the WF. 

	CATT
	Agree with Recommended WF.

	ZTE
	Agree with Recommended WF.



Issue 2-2-3: Uni-directional, Scenario-B
· Proposals and/or Observations
· Option 1(CATT, ZTE, Ericsson, Intel): The RX beam number can be 1 per panel.
· Option 2 (Qualcomm): Number of Rx beams in FR2 HST is not fewer than 8.
· Recommended WF
· Continue discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	As we commented in 2-1-1, we believe the mobility analysis should be considered first before using number of Rx beams to decide requirements. 

	Nokia
	Further discussions are needed to understand Option 2.

	Huawei
	For option 1, for scenario-B, Dmin is 150ms, 1 beam per panel in UE side means 1 wider beam, then how to guarantee sufficient beam reception gain. In general, we are worrying about the performance degradation by using 1 RX beam per panel in scenario B.
We are open to option 2. Not sure whether 8 beams are required.

	Ericsson
	Support Option 1. With more than one beam per panel, the link-budget may display a greater SNR to some extent, but it is not necessarily required for an adequate link-budget.

	Samsung
	Option 1 based on our analysis for deployment scenario. 
We can compromise to QC’s proposal if the proposal is only applied to Scenario-B. Another option is to remove Scenario-B totally since we don’t see clear operator’s request on Scenario-B, if companies have difficulty to converge on Scenario-B. 

	Intel
	Support Option 1. We don’t need more beams for higher SNR at the expense of delayed measurements since 1 RX beam still provides sufficient link budget.

	Apple
	Similar comments as Huawei. Number of Rx beam can be larger in Scenario B compared to scenario A, to ensure Rx beamforming gain. 

	CATT
	We prefer option 1. 

	ZTE
	Support Option 1.



Issue 2-2-4: Bi-directional, Scenario-B
· Proposals and/or Observations
· Option 1(CATT): The RX beam number can be larger than 1 RX beam per panel. E.g. [2] RX beams per panel can be used.
· Option 2(Ericsson): RX beam number =1/panel; or 2 totally.
· Option 3(Qualcomm): Number of Rx beams in FR2 HST is not fewer than 8
· Option 4(ZTE): Wait for the detailed schemes determined in Channel and Scenario sessions
· Recommended WF
· Continue discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	Same comment as 2-2-3.

	Nokia
	The same comment as Issue 2-2-3. 

	Huawei
	similar comments as issue 2-2-3.

	Ericsson
	Support Option 2 and Option 4.
To our understanding, RX beam number =1/panel or 2 totally, we can wait for conclusion in scenario session.
But Option 1 may be discussed further. We’re open to discuss the issue if extra beams(still rather fewer than 8) are needed since we need to examine certain practical difficulties of RX beam direction in reality, such as whether the RX beam can’t always correctly direct RRH’s panel, e.g. varied Dmin in scenario-B & Bi-directional deployment or change between Bi-directional and uni-directional deployment. Also, Issue2-1-3 may need the use of extra beams.

	Samsung
	We can compromise to QC’s proposal if the proposal is only applied to Scenario-B. Another option is to remove Scenario-B totally since we don’t see clear operator’s request on Scenario-B, if companies have difficulty to converge on Scenario-B. 

	Intel
	Support Option 2 
Ok with Option 4

	Apple
	Support option 4

	CATT
	Support option 1 and fine with option 4. For bi-directional deployment, one wide beam is not enough for coverage.  

	ZTE
	Support Option 4.




Sub-topic 2-3: Network assistance
Sub-topic description 
Some of the companies are proposing that network signaling can be used to adapt the number of RX beam to be used in RRM requirement.
Open issues and candidate options before e-meeting:
Network assistance for reducing RX beam number:
· FFS: to be discussed depending on the outcomes of the deployment scenarios

Issue 2-3-1: Signalling of SSB index per RRH
· [Moderator]: Several companies are proposing either to discuss or to introduce signaling for SSB index per RRH. One ot the goals is to adapt UE RX beam scaling factor based on the number of SSB per RRH.
It is also noted that the priori RRH beam direction knowledge can help UE speed up beam discovery and neighboring cell detection by reducing Rx beam sweeping delay.
· Proposals and/or Observations
· Proposal 1 (Apple): Enable network signaling of SSB index per RRH.
· Proposal 2 (Qualcomm): Network can indicate different SSBs on adjacent RRHs having the same QCL property: signal the mapping between the repeated sets of beams from the adjacent RRHs
· Proposal 3 (Ericsson): Scaling factor based on explicit signalling from network to UE or implicit signalling based on UE’s identification of SSB index/TCI-state, position of UE relative to RRHs and so on
· Recommended WF
· Continue discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	Need clarification for option 1: how do UE utilize the SSB index signaling?

	Nokia
	For all the 3 listed proposals, the intention of introducing signalling is clear, which is to reduce the number UE RX sweeping beams. However, the rationale beyond each proposal is different. To evaluate the potential benefits versus signalling overhead of each of the proposals, we appreciate if the proponents of each proposal could provide more details. As an example, it is not clear how the reduction in the number of UE RX beams is obtained in Proposal 1 by considering the SSB index per RRH (R4-2112091): 
•	When the number of SSB per RRH is one, and unidirectional deployment is used, number of Rx beam = 1 
•	When the number of SSB per RRH is 2, and bi-directional deployment is used, number of Rx beam = 2. 
•	When the number of SSB per RRH is 2 and unidirectional deployment is used, number of Rx beam can be 1 or 2 depending on the conclusion in deployment scenario discussion. 
•	When the number of SSB per RRH is 4 and bi-directional deployment is used, number of Rx beam can be 2 or 4 depending on the conclusion in deployment scenario discussion. 
For Proposal 2, the signalling parameters are discussed in Issue 1-1-4. 
The amount of reduction in the number of UE RX beams with signalling should be significant, otherwise it defeats the purpose. 
Thus, we are open to further discuss on the proposed signalling mechanisms.

	Huawei
	Suggest to wait for the conclusion of RX beam number.

	Ericsson
	The sequence of SSB index of RRHs, the location of UE relative to RRHs, and the locations of RRHs on each side of the railway may all be incorporated in network signaling as we discovered. This kind of siganling can help UE to estimation of RX beam sweep more accurately. 
But, the solution need further studies, we see the different solution behind Option 1, Option 2 and Option3. 

	Intel
	Prefer FFS all three proposals

	Apple
	In general, detailed network beam coverage information for each network beam can be helpful, such as Ds, Dmin, each beam coverage angle, beam overlapping etc. More detailed information can help UE to estimate Rx beam sweeping better. 
Option 1 provided an abstracted information with limited modification to current SSB position signaling. SSB position per RRH indicates how many network beams per RRH, and the sequence of SSB along the track. Combined with uni-directional and bi-directional signaling, this gives a general indication of Scenario A/B uni and bi-directional deployment as shown in the example bullets.   

	CATT
	Discuss the signalling later.

	QC
	Same reply as issue 1-1-4, paste the comments below:
Since some of the comments are related to our proposal in issue 2-3-1, we address both there. The proposal discussed in issue 2-3-1 is a relatively simpler signaling with little overhead, only signals the SSB index mapping across adjacent RRHs, while the proposals in this issue has more detailed information. Our response for the comments on the two proposals are listed below:
1. SSB index mapping across different RRHs:
To Nokia: the benefit for neighboring cell detection and L1-RSRP is explained in our contribution. Since we may need to reduce cell identification time, this will be beneficial to speed up PSS/SSS detection. For L1-RSRP, as we explained in our contribution, in HST beam refinement becomes large overhead, and we might need UE to measure the L1-RSRP by fine beam to save beam refinement time after TCI state switch. In order to use fine beam to measure but still satisfy the legacy requirement which assumes rough beam measurement, the network assistant information is necessary. When UE is able to reduce beam refinement time after switching to new TCI states, it can benefit demod performance significantly especially for HST with short time spent on each TCI state.
To Huawei: this signaling doesn’t mandate uniform deployment. The purpose is to allow network in uniform deployment cases to signal this useful information to UE. If the deployment is not uniform in some segments on the track route, network can leave this empty or fill just part of the entries that satisfies uniform deployment.
To CATT, Ericsson and Samsung: the project and direction signaling probably required more discussion based on current received comment. Overhead is also larger. But the SSB index mapping is a relatively simple and low-overhead signaling, with relevant improvement as we explained in our contribution and above comment. We suggest to prioritize the SSB index mapping proposal. For the rest signaling, we can collect more comments and come up with more concise proposal probably for later release.
2. Projection and angle information
To Nokia: let us explain the usage of each items below:
•	Distance between the projections of adjacent beam peaks on the track
•	The 6 dB beam-width projection on track
By combining the two above, UE can predict the timing of next TCI state switch and perform beam refinement in advance. These two items are equivalent to the segment length and location of the track covered by each beam as you mentioned in the comment, UE can use any of them to run the prediction.
•	Beam peak direction angle relative to track
This helps UE to decide which rough beams to use for beam discovery and narrow down the preferred subset of fine beams to perform beam refinement in a shorter time.

	Nokia2
	It is the same as the comment in Issue 1-1-4.
In response to QC’s comments, we thank for your feedback. We have further comments regarding the following statement:
“In order to use fine beam to measure but still satisfy the legacy requirement which assumes rough beam measurement, the network assistant information is necessary.”
With the introduction of signalling we expect it can satisfy more stringent requirements given that the signalling parameters (beam peak direction, 6 dB beam width, etc) can provide accurate directional information about RRH TX beams, which helps in finding the most precise fine beam immediately without the need of performing extensive beam search. It defeats the purpose of introducing signalling if it could only satisfy legacy requirements considering overhead. 
Could you elaborate on why introducing signalling can only satisfy legacy requirements?
   




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

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic #2-1: General
	[bookmark: _Hlk80533581]Issue 2-1-1: RX beam number reduction
Background:
More detailed discussion of the issue took place during the GtW session and the agreements below were achieved.
Agreements:
	· Agreements:
· RX beam number for RRM requirements definition
· Define two set of requirements for Scenario A and Scenario B in terms of number of RX beams per UE
· Scenario A: [2] RX beams for all scenarios
· Scenario B: [6] RX beams for all scenarios
· FFS on feasibility and methods to differentiate scenarios from UE perspective
· FFS if different UE capabilities shall be used for Scenario A and B support
· Note: if there is insignificant difference between Scenario A and B requirements, then further discussion on unified requirements can take place



Recommendations for 2nd round:
In the second round, the companies are welcomed to share further opinions about the issues marked FFS in the agreement.

Issue 2-1-2: Unification of requirements
Background:
In Moderator’s opinion Proposal 1 and Proposal 2 may be still different because following the contribution [R4-2113272], Proposal 1: “Besides, 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. A unified requirement set is needed for different Dmin.”
It can be discussed further whether there is a difference in the second round.
During the GtW discussion the following Note was made:
“Note: if there is insignificant difference between Scenario A and B requirements, then further discussion on unified requirements can take place”.

Tentative agreements:
None
Candidate options:
· Option 1: Define unified requirement set for RX beam, considering different deployment and different Dmin.
· Option 2: Decide number of RX beams based on Dmin range instead of scenarios.
· Option 3: Network indicates the RX beam number difference in Scenario-A and Scenario-B
Recommendations for 2nd round:
It is recommended to continue the discission in the second round considering the outcomes of the GtW session.

Issue 2-1-3: Impact of RRH position at one/both sides of rail track
Background:
The companies seem to agree that in Scenario-A whether RRH is in one side or two side of the track might not impact much. However, some companies think that RRM requirements can be impacted in Scenario-B.
Tentative agreements:
None
Candidate options:
· Option 1: RRM requirements are defined with scaling factor which is double of number of RX sweep number in scenario study.
· Option 2: RRM requirements are defined with adapted scaling factor based on explicit or implicit signalling from network to UE.
· Other options are not precluded.
Recommendations for 2nd round:
It is recommended to re/evaluate the proposals in the second round based on the agreed number of Rx beams from the GtW session.

Issue 2-1-4: Impact of obstruction between RRH and UE
Background:
All comments indicate the support for Proposal 1.
Tentative agreements:
Impact of obstruction between RRH and UE on RRM e.g., beam management/RX beam number, doesn’t need to be discussed in this session.
Recommendations for 2nd round:
Confirm that tentative agreement is agreeable.

	Sub-topic #2-2: Number of RX beams in HST FR2 deployment scenarios
	Issue 2-2-1: Uni-directional deployment, Scenario-A 
Background:
Almost all of the companies seem to agree that RX beam number can be 1 in uni-directional deployment, Scenario-A.
Tentative agreements:
Uni-directional deployment, Scenario-A, the RX beam number can be 1.
Candidate options:
Recommendations for 2nd round:
Follow the GtW agreements, Issues 2-1-1.

Issue 2-2-2: Bi-directional, Scenario-A
Background:
Almost all of the companies seem to agree that RX beam number can be 2 per UE in bi-directional deployment, Scenario-B if such a scenario is not precluded from scenario perspective.
Tentative agreements:
The RX beam number can be 1 RX beam per panel, 2 in total.
Candidate options:
Recommendations for 2nd round:
Follow the GtW agreements, Issues 2-1-1.

Issue 2-2-3: Uni-directional, Scenario-B
Background:
Many companies agree that the RX beam number can be 1 per panel. However, some companies think that a larger of UE RX beam might be needed in Scenario-B.
Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
Follow the GtW agreements, Issues 2-1-1.

Issue 2-2-4: Bi-directional, Scenario-B
Background:
Some of the companies have an opinion that 1 beam per UE panel might not e sufficient. However, there is no agreement on a particular number in the comments to the issue. Therefore, it is recommended to follow the agreements for the GtW.
Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
Follow the GtW agreements, Issues 2-1-1.

	Sub-topic #2-3: Network assistance
	Issue 2-3-1: Signalling of SSB index per RRH
Background:
In general, the companies indicate a need for the further analysis of the proposed options. Due to the closeness of the subjects and duplicated replies, Moderator recommends merging of this issue and Issue 1-1-4(updated): Signalling of network assistance information.
Tentative agreements:
None
Candidate options:
· Option 2: Enable network signaling of SSB index per RRH
· Option 3: Network can indicate different SSBs on adjacent RRHs having the same QCL property: signal the mapping between the repeated sets of beams from the adjacent RRHs
· Option 4: Scaling factor based on explicit signalling from network to UE or implicit signalling based on UE’s identification of SSB index/TCI-state, position of UE relative to RRHs and so on
Recommendations for 2nd round:
Continue the discussion in the Issue 1-1-4(updated): Signalling of network assistance information.




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
Concerning open issues in this section, please capture your company views directly under the respective issues and treat the summary as a dialogue just as the chairperson would during a f2f, i.e., do not edit earlier responses but continue the discussion.
Please furthermore declare your company’s support for certain options, by capturing the company abbreviation directly after the option number.
Sub-topic 2-1: General
Issue 2-1-2: Unification of requirements
Agreements from round 1:
· GtW agreements:
· RX beam number for RRM requirements definition
· Define two set of requirements for Scenario A and Scenario B in terms of number of RX beams per UE
· Scenario A: [2] RX beams for all scenarios
· Scenario B: [6] RX beams for all scenarios
· FFS on feasibility and methods to differentiate scenarios from UE perspective
· FFS if different UE capabilities shall be used for Scenario A and B support
· Note: if there is insignificant difference between Scenario A and B requirements, then further discussion on unified requirements can take place
Candidate options:
· Option 1: Define unified requirement set for RX beam, considering different deployment and different Dmin.
· Option 2: Decide number of RX beams based on Dmin range instead of scenarios.
· [bookmark: OLE_LINK4]Option 3: Network indicates the RX beam number difference in Scenario-A and Scenario-B
· Other Options are not precluded.
Recommendations for 2nd round:
Companies are encouraged to
· Clarify it there is a difference between Option 1 and Option 2
and share their views on the open issues from the GtW discussion:
· Feasibility and methods to differentiate scenarios from UE perspective
· If different UE capabilities shall be used for Scenario A and B support
Contributor Comments:
	Company
	Comments

	 QC
	We support option 1 if the unified requirement can accommodate assumptions for both scenario A and B agreed in GTW. 
If option 1 with requirement accommodating both scenario is not agreeable, our comment in issue 1-1-2 applies here:
If RAN4 defines different capabilities for requirements based on 2Rx (scenario A) and 6Rx (scenario B), specification or agreed documents should capture that the 2Rx based requirement is applicable only to Dmin <= 10m and RRH and UE height difference is uniform across the entire route case. Since all the analysis for scenario A to derive 2Rx are based on these two assumptions, the applicability restriction should be captured.

	Verizon 
	We support option 1 in general! However, the option 2 cannot be precluded as we commented in 1-1-2 for some practical environments 

	Ericsson
	Support Option 2 and Option3, they’re not controversial essentially. From deployment point of view, accurate Dmin is not required. We agree with observation about realistic environments may happen, but it isn’t the reason to keep unified requirement set, for example, Uni-directional in Scenario A has strong robustness even when Dmin>10m. What Operator needs to do is to configure different signalling(Scenario A/B maybe not best names) to keep enough RX beam number. For example, if Dmin is 50m, operator can configure it as Scenario A and correct it if any practical issues.
And we can combine Option 2 and Option 3 with agreeable naming to imply allowed Dmin to guide the deployment, and the naming also needs RAN2 support with signalling needed.  
Ericsson 2:  We support Option 1 and 3 after re-check. ‘Unified requirement set for RX beam’ is a little misleading. After checking original texts of Option1, we support Option 1, if ‘deployment’ includes  Uni-/Bi- directional and Scenario A/B.
We cannot preclude scenario in RX beams definition right now. That is the reason we don’t support Option 2.  Option 3 seems a subset of Option 1, if ‘Network indicate RX beam difference in Scenario-A and Scenario-B’.


	ZTE
	We suppose the difference between Option 1 and Option 2 is that Option 1 considers the factor of deployment additionally, whereas Option 2 only considers the factor of Dmin. Based on such analysis, we prefer Option 1, according to our analysis in 1-1-2.
For Option 3, if UE can not known the Dmin, NW needs to indicate the Dmin or RX beam number to the UE. We are little ambiguous for  “Network indicates the RX beam number difference in Scenario-A and Scenario-B”, why need to indicate the difference? 

	Nokia
	This issue is related to Issues 1-1-2 and 1-2-2. The GTW agreements can be used as a baseline taking in consideration different (or range) Dmin in Options 1 and 2.  

	Apple
	Support option 2 and option 3

	Intel
	Support Option 3. As we commented during the 1st round Scenario A and B describe two different approaches for HST deployment: dedicated FR2 HST deployment (Dmin=10m) vs FR1 HST deployment reuse (Dmin=150). We see it essential to have different requirements for such different deployment assumptions.

	QC
	To Ericsson: the conclusion of more Rx can’t improve performance is based on Dmin = 10m. Do you have any analysis showing that for Dmin in [10m 50m] range, more Rx beams can’t improve the performance when Ds_offset = 10m (latest agreement in deployment scenario discussion) and with appropriate RRH codebook design? If more Rx beams can improve performance when Dmin > 10m, the Rx sweep limitation prevents UE from improving performance and RAN4 should stick to the analysis coverage that scenario A number of Rx is based on Dmin = 10m.

	Huawei
	Not prefer option1.
Option 2 is not clear, does network indicate different range of Dmin? It seems complicated.
We prefer option 3, however the wording of option 3 has a bit confusion.
· Option 3: Network indicates the RX beam number difference in Scenario-A and Scenario-B
I mean if the RX beam number in Scenario A and B is fixed, network only need to tell UE which scenario it is. What's the beam number difference mean?

	Samsung
	We are not confident about the feasilbity of Option-2. We spend several meetings to have evaluation for two Scenarios, but if we need to consider different Dmin value, we need more time (meeting cycle) to further discuss, which we unfortunately don’t have. 
Have one set of requirement to cover Scenario-A and B (Option-1) is a practical way to go considering the limited time left. 
If company think additional optimization can be done to Scenario-A, another compromise is we define two sets of requirement for Scenario-A and B. Based NW signaling, different set of requirement shall be applicable. 

	
CATT
	Support option3 but have the same concern with other companies about how NW indicates.


	
	



Issue 2-1-3: Impact of RRH position at one/both sides of rail track
Tentative agreements from round 1:
There is no impact of RRH position at one/both sides of rail track in Scenario-A.
Candidate options:
· Option 1: RRM requirements are defined with scaling factor which is double of number of RX sweep number in scenario study.
· Option 2: RRM requirements are defined with adapted scaling factor based on explicit or implicit signalling from network to UE.
· Other options are not precluded.
Recommendations for 2nd round:
· Companies are invited to check the tentative agreement.
· Companies are encouraged to evaluate candidate options for Scenario-B considering the GtW agreements.
Contributor Comments:
	Company
	Comments

	 QC
	We want to mention that tentative agreement is based on the assumption that UE boresight direction (or the beam direction if there is only one beam) is parallel to the track. Therefore, the tentative agreement should be revised as:
There is no impact of RRH position at one/both sides of rail track in Scenario-A under the assumption that UE boresight direction (or the beam direction if there is only one beam) is parallel to the track

	Ericsson
	Agree with ‘There is no impact of RRH position at one/both sides of rail track in Scenario-A.’
[6] in Scenario B shall cover the issue with inefficient way, we’d like to encourage the possibility to improve efficiency, as we proposed in R4-2113329.

	ZTE
	Agree with the tentative agreement.

	Nokia
	The tentative agreement is Ok if it can further clarify if it is valid for both uni- and bi-directional modes of Scenario A.

	Apple
	Agree with the tentative agreement.

	Intel
	Agree with the tentative agreement

	Samsung 
	Tentative agreement for Scenario-A is good to us. 
For Scenario-B, if the required beam number is even higher than a normal PC3 UE, we need to FFS the Scenario is a feasible scenario or not. If RAN4 can’t agree that FR2 UE can work in Scenario-B, we should drop Scenario-B. 

	CATT
	Agree with the tentative agreement. 



Issue 2-1-4: Impact of obstruction between RRH and UE
Tentative agreements from round 1:
Impact of obstruction between RRH and UE on RRM e.g., beam management/RX beam number, doesn’t need to be discussed in this session.
Recommendations for 2nd round:
· Agree on the tentative agreement.
Contributor Comments:
	Company
	Comments

	Ericsson
	Agree on the tentative agreement.

	ZTE
	Agree with the tentative agreement.

	Nokia
	The tentative agreement is Ok. 

	Intel
	Agree with the tentative agreement

	Huawei
	Agree with the tentative agreements

	Samsung
	Agree with the tentative agreements

	CATT
	Agree with the tentative agreements.




Summary on 2nd round
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”

	WF R4-2115334
	Taking into account the second round discussions the following agreements are made and the WFs are proposed:
Number of RX beams
GtW agreements:
· RX beam number for RRM requirements definition
· Define two set of requirements for Scenario A and Scenario B in terms of number of RX beams per UE
· Scenario A: [2] RX beams for all scenarios
· Scenario B: [6] RX beams for all scenarios
· FFS on feasibility and methods to differentiate scenarios from UE perspective
· FFS if different UE capabilities shall be used for Scenario A and B support
· Note: if there is insignificant difference between Scenario A and B requirements, then further discussion on unified requirements can take place
Way forward:
Discuss the FFS issues from GTW agreement and the possibility to unify the requirements further.

Impact of RRH position at one/both sides of rail track
Agreement:
There is no impact of RRH position at one/both sides of rail track in Scenario-A under the assumption that UE boresight direction (or the beam direction if there is only one beam) is parallel to the track
Way forward:
Companies are encouraged to evaluate candidate options for Scenario-B considering the GtW agreements
· Option 1: RRM requirements are defined with scaling factor which is double of number of RX sweep number in scenario study.
· Option 2: RRM requirements are defined with adapted scaling factor based on explicit or implicit signalling from network to UE.
· Other options are not precluded.

Impact of obstruction between RRH and UE
Agreement:
Impact of obstruction between RRH and UE on RRM e.g., beam management/RX beam number, doesn’t need to be discussed in this session.




Topic #3: RRC Idle/Inactive and connected state mobility requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
This topic is devoted to the discussion of mobility requirements in RRC_CONNECTED and RRC_IDLE/INACTIVE states, i.e., corresponding to the Sections 4-6 of TS 38.311.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2111955
	CATT
	Discussion on RRC Idle/Inactive and connected state mobility requirements for HST RRM in FR2
Proposal 1: The cell selection criterion S is still the baseline. The requirement is still based on number of DRX cycle. 
Proposal 2: The same upper bound of DRX cycle in Rel-16 HST can be reused while scaling factor N1 = 1. If N1 increased, the upper bound of DRX cycle should be decreased.
Requirements for long DRX configurations in CONNECTED state
Proposal 3: For long DRX configuration in CONNECTED state, if DRX is larger than the upper bound, option 1 apply existing R16 requirement is reasonable.
Handover
Proposal 4: For handover, wait for the agreement on RX beam sweep number reduction.

	R4-2112092
	Apple
	Discussion on mobility requirement for FR2 HST
Proposal 1: For idle/inactive mode cell reselection enhancement, extend the FR1 HST enhancement with N1 scaling factor, as shown in Table I. 
Proposal 2: If known cell for FR2 HST is defined, the FR2 handover known cell criterion can reused.  
Proposal 3: RRC re-establishment requirement can be enhanced as shown in Table II, where N1 depends on the number of Rx beam in general RRM requirement discussion.

	Serving cell 
	FR of target NR 
	Tidentify_intra_NR [ms]

	SSB Ês/Iot (dB)
	cell
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (200 ms, 5 x TSMTC)
	MAX (800 ms, 10 x TSMTC)

	≥ -8
	FR2
	MAX(400ms, 5 x N1 x TSMTC)
	MAX (1000 ms, 10 x N1 x TSMTC))

	< -8
	FR1
	N/A
	800 Note1

	< -8
	FR2
	N/A
	3520 Note1

	Note 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TSMTC > 20 ms and serving cell SSB Ês/Iot < -8 dB.



Proposal 4: Handover requirement can be enhanced depends on the number of Rx beam in general RRM requirement discussion.   

	R4-2112499
	CMCC
	Discussion on mobility requirements for FR2 HST
Proposal 1: for the enhancement of short DRX, 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. 
[Moderator]: Two proposals below are related to Measurement Procedures and are recommended for treatment in RRM-2.
Proposal 2: it is necessary to perform enhancement/reduction on Mpss/sss and Mmeas_period.
Proposal 3: compared with the solution to perform enhancement on the number of samples and RX beam sweeping respectively, it is preferred to have general reduction of Mpss/sss and Mmeas_period, and the details of the number of samples and the RX beam sweeping factor can be left to UE implementation.
Proposal 4: for the enhanced solution for FR2 cell-reselection requirements, the enhancement introduced in Rel-16 HST WI, e.g. the number of samples, the enhancement of M2, can be reused.
Observation 1: with the enhancement from FR1 HST WI, i.e. M2=1, the number of samples is reduced from 36 to 8 for 0.32 DRX cycle, the FR2 cell re-selection delay still cannot support 350km/h with 700m ISD. 
Proposal 5: to support the velocity of 350km/h, in addition to reuse the enhancement of Rel-16 FR1 HST, it is necessary to perform enhancement on the scaling factor N1, e.g. adopt small values of N1.

	R4-2113215
	ZTE Corporation
	Discussion on RRC Idle Inactive and Connected state mobility requirements for HST FR2
Proposal 1: Firstly the upper bound of DRX cycle should be determined.
Proposal 2: Requirements enhancement should be defined for small DRX cycle ≤ the upper bound. For the DRX cycle > the upper bound, reuse existing Rel-16 requirements, but network should avoid configured long DRX configuration for HSR FR2 enabled case.
Observation 1: The scaling factor for handover to unknown cell needs to be aligned with the conclusion from RX beam number discussion. 
Observation 2：Limits for intra-frequency/inter-frequency SMTC periodicity can be relaxed for the small scaling factor.
Proposal 3: Define criteria of known cell for FR2.
Proposal 4: Enhance requirements for unknown cell and align with the RX beam sweep number reduction.
Proposal 5: Acquiring the HST FR2 requirements based on the HST FR1 enhancement, i.e. introducing scaling factor N1 upon the HST FR1 enhancement in Rel-16.

	R4-2113273
	OPPO
	Discussion on mobility requirements for FR2 HST
Proposal 1: Use Rx beam scaling factor N1=2 as a reference for the analysis of RRM requirements. 
Proposal 2: When SMTC <= 40ms, use the scaling factor M2=M3=M4=1. 
Proposal 3: The number of samples X should be reduced for FR2 HST:
· For cell detection procedure, X should be further reduced to 4.
· For measurement procedure, X=1 in FR1 HST could be reused
· For evaluation procedure, X=3 in FR1 HST could be reused. 
Proposal 4: The upper bound of DRX cycle should be discussed after the number of samples X and Rx beam scaling factor N1 are determined. 
Proposal 5: Support option 1, apply existing R16 requirement for long DRX configuration in RRC CONNECTED state.
Proposal 6: If the handover command is allowed before a valid measurement report is sent by the UE, handover requirements when the target cell is unknown should be considered.
Proposal 7: If the scenario of unknown target cell is considered, the following enhancements should be considered for handover requirements:
· The Rx beam scaling factor could be reduced to 2
· Restrictions on SMTC/SSB periodicity, e.g. [40]ms

	R4-2113328
	Ericsson
	RRC Idle/Inactive and connected state mobility requirements for HST FR2
Proposal 1: The target FR2 cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds; otherwise, it is unknown. 
Proposal 2: Relevant content of known FR2 NR cell in Table 6.2.1.2.1-1 is updated as follows:
	Serving cell  
	FR of target NR  
	Tidentify_intra_NR [ms] 

	SSB Ês/Iot (dB) 
	cell 
	Known NR cell 
	Unknown NR cell 

	≥ -8 
	FR1 
	MAX (200 ms, 5 x TSMTC) 
	MAX (800 ms, 10 x TSMTC) 

	≥ -8 
	FR2 
	MAX (200 ms, 5 x N x TSMTC) 
	MAX (1000 ms, [80] x TSMTC)) 

	< -8 
	FR1 
	N/A 
	800Note1 

	< -8 
	FR2 
	N/A 
	3520Note1 

	Note 1: The UE is not required to successfully identify a cell on any NR frequency layer when TSMTC > 20 ms and serving cell SSB Ês/Iot < -8 dB. 
N is scaling factor for FR2, which is enhanced with configured high speed signalling. 



Proposal 3: Even while Handover has not specifically requested a reduction in the number of RX beam sweeps, it, like other items, can benefit from the reduction. It appears reasonable to minimise interruptions caused by handover.
Proposal 4:  Support Option2 but can compromise to Option 1 and Option3.To our understanding the only difference between Option 1 and Option3 is validity of value of upper bound, we suggest [80] ms as upper bound of DRX cycle.
Observation 1: For Cell reselection requirements in IDLE/INACTIVE mode, we need to be aware of power class if a new power class is decided for HST FR2 and note is needed to indicate the power class which is compatible with HST FR2.
Proposal 5: Enhancements of cell reselection (in idle mode) measurement for intra-frequency NR cells is shown in below table:
Table : 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 N1 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 
Note 2: This table is applicable for power class= TBD




	R4-2113835
	Huawei, HiSilicon
	Discussion on RRC Idle/Inactive and connected state mobility requirements for HST in FR2
Proposal 1: Enhance RRM measurements requirements for small DRX (e.g., 320ms) in idle/inactive mode.
Proposal 2: The existing FR2 handover delay when target cell is known can be applicable in high speed scenario.
RRC connection Re-establishment
Proposal 3: The existing definition of known cell for RRC connection re-establishment can be reused for FR2 HST.
Proposal 4: The need of enhancement of RRC connection re-establishment delay for FR2 HST scenario is not clear.

	R4-2114467
	Nokia, Nokia Shanghai Bell
	Detailed simulation analysis for FR2 HST
Observation 1: For uni-directional Scenarios A and B, handovers due to ping pong are reduced  when DRX > 40 ms. 
Observation 2: For unidirectional Scenarios A and B, inter-cell mobility failure rates are high for DRX ≥ 256 ms when HST travels in the opposite direction as the beams as compared with case where HST travels in the same direction. 
Observation 3: For unidirectional Scenarios A and B, time-of-outage is high for DRX ≥ 256 ms when HST travels in the opposite direction as the beams as compared with case where HST travels in the same direction.
Observation 4: For unidirectional Scenarios A and B, SINR values are low and they can not guarantee performance when DRX > 160 ms.
Observation 5: For unidirectional Scenarios A and B, Ds_Offset increases with DRX.
Observation 6: For uni-directional Scenario B, increasing the number of beams would reduce Ds_Offset when DRX cycle is short. 
Observation 7: For bi-directional Scenario B, ping pongs are reduced when DRX > 40 ms. 
Observation 8: For bi-directional Scenario B, inter-cell mobility failure rates are high for DRX ≥ 160 ms. 
Observation 9: For bi-directional Scenario B, time-of-outage is high for DRX ≥ 160 ms.

	R4-2114586
	Nokia, Nokia Shanghai Bell
	Discussion on RRM measurement requirements for FR2 HST
Proposal 1: For SA intrafrequency measurements, Option 3 – FFS the upper bound of DRX cycle which is determined based on the maximum target CPE speed. Enhancements are defined for small DRX cycle ≤  the upper bound; for DRX cycle > the upper bound, existing Rel-16 FR2 requirements are reused.
[Moderator]: This proposal from AI 9.9.4.6 is taken into account here due to it’s direct relevance to the Topic #3.
Proposal 2: For FR2 HST L1-RSRP measurement enhancements, K can adopt the same methodology as FR1 HST. 
Observation 1: For FR2 HST L1-RSRP measurement enhancements, N depends on the number of RX beams under discussions.  
Observation 2: For cell re-selection with speed up to 350 km/h, it is feasible to apply the same methodology for NR FR1 HST to FR2. 
Proposal 3: For FR2 HST, the cell reselection requirements are enhanced according to Table 1, where the scaling factor N1 is FFS pending the outcome of the number of RX beam discussions.
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



[Moderator]: This proposal from AI 9.9.4.6 is taken into account here due to it’s direct relevance to the Topic #3.

	R4-2114188
	Intel
	Proposal 2: For FR2 HST consider upper bound of DRX cycle equal to 60ms
Proposal 3: For DRX cycle > the upper bound existing Rel-16 FR2 requirements are reused




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 
The sub-topic covers the issues related to RRC Connection Mobility Control, specifically on DRX configuration and RRC RRC re-establishment requirements.
Open issues and candidate options before e-meeting:
Way Forward on CONNECTED state mobility after RAN4#98-bis-e meeting [R4-2105794]:
· RRC CONNECTED mode requirements for DRX (based on GtW):
· Define requirements for the short DRX configurations (≤ [80] ms)
· 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
· Scaling factor N
· Option 1: For FR2 HST, the FR2 scaling factor can be reduced as: 
· For uni-directional deployment, N=[1]
· For bi-direcitonal deployment, N=[2].
· Option 2: Keep existing RX beam number unchanged
· Other options are not precluded
· FFS: whether and what network assisted information is needed to reduce the number of RX beams
· FFS: Connection Mobility Control – RRC Release with Redirection

WF on Requirements for long DRX configurations in CONNECTED state listed in the WF [R4-2108342] after RAN4#99-e:
· Option 1: Apply existing R16 requirements
· Option 2: Apply requirements for short DRX configurations
· Option 3: 
· FFS the upper bound of DRX cycle which is determined based on the maximum target CPE speed. 
· Enhancements are defined for small DRX cycle ≤  the upper bound; for DRX cycle > the upper bound, existing Rel-16 FR2 requirements are reused

WF on Connected state mobility requirements after RAN4#99-e [R4-2108342]:
· Connection Mobility Control 
· RRC Release with Redirection
· Not applicable to FR2 HST
· RRC re-establishment
· FFS: Definition of criteria of known cell for FR2
· FFS: Enhancement of requirements on Connection Mobility Control – RRC re-establishment.
Restriction on SMTC periodicity in measurement requirements:
· FFS: the upper bound of SMTC periodicity, with [40] ms as a basis
· FFS: impact on the specification if upper bound of SMTC periodicity is agreed.
Issue 3-1-1: DRX upper bound
· Proposals and/or Observations
· Proposal 1(ZTE, Nokia): Firstly the upper bound of DRX cycle should be determined.
· Proposal 2(Ericsson): [80] ms as upper bound of DRX cycle.
· Proposal 3(Intel): [60] ms as upper bound of DRX cycle.
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	We support both option 2 and 3.

	Nokia
	Proposal 1 can be used as a starting point. Our system simulation results show the upper bound of DRX up to 256  ms is feasible.

	Huawei
	Support option 1 and propose [160]ms. In our paper [R4-2113837], we propose [160]ms as upper bound DRX cycle. To our knowledge, the maximum DRX cycle length used in realistic high speed scenario is 160ms. 
For proposal 3, 60ms is not available for DRX cycle configuration. Is it be [64]ms?

	Ericsson
	we suggest upper limit of DRX cycle = 80ms. Even if a shorter DRX cycle ensures greater performance, it should not be constrained too much to limit application options in the network.
On other hands, a longer DRX cycle may work in some cases also depend on other factors. We’re willing to talk about the potential of a somewhat longer DRX cycle.

	Samsung
	P2 and P3 are okay to us. Based on the assumption of applying existing non-HST optimized Rel-15/16 requirement for DRX cycle longer than 60ms. Based on all companies’ contribution on deployment scenario analysis, FR2 HST UE could face a distance of more than 100m with great signal strength variance, which means UE’s last measurement occasion can be obsolete if DRX cycle longer than 60 or 80ms.  

	Intel
	Support Proposal 3. 
Ok with Proposal 2. 
To Huawei: Based on 38.331 60ms is in the list of drx-LongCycleStartOffset

	CATT
	Fine with Proposal 1 and Proposal 2. 

	ZTE
	Support Proposal 1 and Proposal 2.



Issue 3-1-2: Requirements for long DRX
· [Moderator]: Long DRX are the DRX above the upper DRX bound.
· Proposals and/or Observations
· Option 1(CATT, OPPO, Ericsson, Qualcomm, Nokia, Intel): Apply existing R16 requirement
· Option 1a(ZTE): Apply existing R16 requirement, but network should avoid configured long DRX configuration for HSR FR2 enabled case.
· Option 2(Ericsson): Apply requirements as for short DRX configurations
· Recommended WF
· Agree on Option 1 in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	Support option 1. 

	Nokia
	Support Option 1.

	Huawei
	Support option 1. The similar rule as R16 HST.

	Ericsson
	We can compromise to support Option 1.

	Samsung
	Option 1. 

	Intel
	Support Option 1.

	Apple 
	Support option 1

	CATT
	Support option 1.  

	ZTE
	To push the progress, we can compromise to Option 1.



Issue 3-1-3: Enhancements for short DRX
· [Moderator]: Short DRX are the DRX below the upper DRX bound.
· Proposals and/or Observations
· Option 1(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.
· Option 2(QC): removing relaxation factor of 1.5 from the legacy requirement and keep all other scaling factors the same if network can provide assistant information to UE as proposed in issue 2-3-1 (or 1-1-4).
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	Our analysis shows that 4000ms cell identification time is sufficiently small to maintain connectivity. This identification time can be achieved by removing the factor of 1.5 or change the scaling factor from 24 to 18. 

	Nokia
	Option 1 can be used as a baseline for enhancements.

	Huawei
	Support option 1, reusing M2 can speed up PSS/SSS detection and measurement.

	Ericsson 
	Support Option 1.

	Samsung
	Option 1 can be regarded as baseline which help 1.5 times reduction if SMTC is properly configured with smaller period, which is practical configuration in most of cases. 

	Apple
	Support option 1

	CATT
	Option 1 is fine.

	CMCC
	We are OK with option 1. But except reusing M2, whether we also need to have enhancement/reduction on Mpss/sss and Mmeas_period?

	QC
	Given the GTW conclusion, we need to update our proposal. We agree number of Rx = 6 based on the legacy requirement with 1.5 relaxation factor, as we clarified in GTW discussion. Hence our proposal becomes keeping the 1.5 relaxation factor.

	ZTE
	Support Option 1.




Issue 3-1-4: SMTC periodicity
· Proposals and/or Observations
· Proposal 1(CMCC): It is not preferred to have restriction on SMTC periodicity for FR2 HST.
· Proposal 2(Qualcomm): Only consider SMTC period <= 40ms.
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	Our motivation is to limit the SMTC and DRx for deriving the requirement in mobility analysis. Hence proposal 2 can revise as deriving the requirement under the assumption of SMTC period <= 40ms, but not restricting SMTC period in FR2 HST.

	Nokia
	Proposal 1 is Ok.

	Ericsson
	Agree with Proposal 1. Fine with QC’s explanation. 

	Samsung
	P2 are okay to us, i.e., no need to define requirement for SMTC period longer than 40ms, which does not conflict with P1. 

	Intel 
	Agree with QC. We need the limits for requirements derivation. 40ms can be considered

	Apple
	Similar to FR1 HST, enhanced requirement is applied to SMTC <=40ms. This align with 3.2.1.3 option 1

	CATT
	Prefer proposal 1. And similar enhancement of the requirements of SMTC period 40ms as the boundary.  

	CMCC
	Proposal 1 is proposed not to have restriction on the network configuration. 
But for the requirements derivation, we are OK with proposal 2.

	ZTEE
	Support Proposal 1.



Issue 3-1-5: Connection Re-establishment requirments
· [Moderator]:
For reference, following TS 38.133:
If the UE is not configured with intra-frequency NR carrier for RRC re-establishment then Tidentify_intra_NR=0; otherwise Tidentify_intra_NR shall not exceed the values defined in Table 6.2.1.2.1-1.
[image: ]
· Proposals and/or Observations
· Proposal 1(Apple): Enhanced as shown in Table II, where N1 depends on the number of Rx beam in general RRM requirement discussion

Table II: Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell
	Serving cell 
	FR of target NR 
	Tidentify_intra_NR [ms]

	SSB Ês/Iot (dB)
	cell
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (200 ms, 5 x TSMTC)
	MAX (800 ms, 10 x TSMTC)

	≥ -8
	FR2
	MAX(400ms, 5 x N1 x TSMTC)
	MAX (1000 ms, 10 x N1 x TSMTC))

	< -8
	FR1
	N/A
	800 Note1

	< -8
	FR2
	N/A
	[bookmark: _Hlk521492617]3520 Note1


	Note 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TSMTC > 20 ms and serving cell SSB Ês/Iot < -8 dB.



· Proposal 2(Ericsson): Relevant content of known FR2 NR cell in Table 6.2.1.2.1-1 is updated as follows:
Table 6.2.1.2.1-1: Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell 
	Serving cell  
	FR of target NR  
	Tidentify_intra_NR [ms] 

	SSB Ês/Iot (dB) 
	cell 
	Known NR cell 
	Unknown NR cell 

	≥ -8 
	FR1 
	MAX (200 ms, 5 x TSMTC) 
	MAX (800 ms, 10 x TSMTC) 

	≥ -8 
	FR2 
	MAX (200 ms, 5 x N x TSMTC) 
	MAX (1000 ms, [80] x TSMTC)) 

	< -8 
	FR1 
	N/A 
	800Note1 

	< -8 
	FR2 
	N/A 
	3520Note1 

	Note 1: The UE is not required to successfully identify a cell on any NR frequency layer when TSMTC > 20 ms and serving cell SSB Ês/Iot < -8 dB. 
N is scaling factor for FR2, which is enhanced with configured high speed signalling. 



· Proposal 3 (Huawei): The need of enhancement of RRC connection re-establishment delay for FR2 HST scenario is not clear. The existing definition of known cell for RRC connection re-establishment can be reused for FR2 HST.
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	We support proposal 3. We don’t see why RAN4 needs to discuss RRC connection re-establishment enhancement. In which circumstances can we have RRC connection re-establishment while UE is moving in 350km/h on the track? RLF or UE disconnection should be rare event for HST.

	Huawei
	Support option 3. Option 3 means it is no need to enhance re-establishment for FR2 except RX beam number (if there is conclusion).
FR2 HST scenario deployment is SFN (single frequency network) where multiple RRHs belong to one RRU. If 4 RRHs set up one cell, then according to typical deployment (scenario A or scenario B) the radius of serving cell is 2800m. 350kmph is a reference maximum train speed for FR2 HST. Then a UE will take 28.8s to across a cell. Although the existing RRC connection re-establishment delay is relative long, the cell coverage is large due to SFN deployment. Therefore we don’t observe the need of enhancement of RRC connection re-establishment delay for FR2 HST scenario.

	Ericsson
	For Known NR cell, we can support MAX (400 ms, 5 x N1 x TSMTC) .
For unknow NR cell, we suppose that unknown NR cell is rare in HST FR2 and the requirements can be kept. 
Related to proposal 3,  there isn’t available known cell for FR2’s RRC connection re-establishment, the block in current table is blank. Our intention is to close the loophole, not to enhance RRC connection re-establishment.

	Samsung
	Agree with Option 3 and Huawei’s comment above. 

	Apple
	Proposal 1 has two aspects: (1) reduce N=8 to N1, where N1 is Rx beam pending discussion. (2) extend to known cell case. These two aspects can be discussed separately. 

	ZTE
	We support the aspect (1) in Option 1. For aspect (2), which can be further discussed. 




Sub-topic 3-2: Handover
Sub-topic description 
The sub-topic is devoted to the HO requirements, including HO to known and unknow cells.
Open issues and candidate options before e-meeting:
Way Forward on CONNECTED State Mobility after RAN4#98-e-bis:
· Handover:
· Existing FR2 requirement should be applicable to the HST FR2 deployments when the target cell is known.
· FFS: Handover requirements when the target cell is unknown
· FFS: a need to address the potential change in the scaling factor 8.
· Connection mobility control – RRC re-establishment:
· FFS: whether the existing requirements can work for FR2 HST.

Issue 3-2-1: Criteria of known cell for FR2
· Proposals and/or Observations
· Proposal 1 (ZTE): Define criteria of known cell for FR2.
· Proposal 2 (Ericsson): The target FR2 cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds; otherwise, it is unknown.
· Recommended WF
· Define the criteria of know cell for FR2 in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	We can discuss this but the expectation is that this won’t be very relevant. The trajectory is known hence all the cells on the route should be predictable.

	Ericsson
	We suggest to reuse 5 seconds for FR1.There is no need to abbreviate the known condition which is similar to the issue of known TCI-state. 

	Intel
	In uni-directional deployment when the UE is moving away from the serving beam it cannot see the next RRH until it passes it. So, when it passes the first RRH of the target cell it is formally in unknown conditions, since none of the target cell SSB was detectable before. 
At the same time we agree with QC’s comment, the trajectory is known and all the cells on the route should be predictable. Need to further discuss on how to capture it in the spec.

	ZTE
	Maybe Proposal 1 can be removed, we gave such proposal for the issue of RRC re-establishment in our tdoc. Sorry, we should help moderator to further check. 
We support Proposal 2, which is aligned with FR1.



Issue 3-2-2: Handover requirement
· [Moderator]: At RAN4#98-e-bis it was agreed that
Existing FR2 requirement should be applicable to the HST FR2 deployments when the target cell is known.
· Proposals and/or Observations
· Proposal 1 (CATT, Apple): Wait for the agreement on RX beam sweep number reduction.
· Proposal 1a (Ericsson): Minimise interruptions caused by handover by alignment with number of RX beam sweeps.
· Observation 1 (ZTE): Limits for intra-frequency/inter-frequency SMTC periodicity can be relaxed for the small scaling factor.
· Proposal 2 (Apple, Huawei): If known cell for FR2 HST is defined, the FR2 handover known cell criterion can be reused.
· Recommended WF
· Agree that the requirement should be enhanced to align with number of RX beam sweeps.
· Continue the discussion of other possible enhancements in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	Support proposal 2.

	Huawei
	Support proposal 2.
In high speed scenario, the common case is that target cell is known, as the railway track is fixed and ANR relation is remained in UE. For the known target cell, the handover delay is rough estimated as 102ms (assuming SMTC is 40ms). With 350km/h velocity, the moved distance is about 10m. In realistic network deployment, the handover range can cover such distance. From the coarse evaluation, the existing FR2 handover delay when target cell is known can be applicable in high speed scenario.


	Ericsson 
	Agree with Recommended WF.  We can reuse number of RX beam sweeps which is decided by other issue. 


	Samsung
	Agree with both P1 and P2. For the number of RX beam sweeping, recommended WF is okay. 

	Intel
	Agree with Proposals 1 and 1a

	Apple 
	Agree with WF. Support proposal 2. 

	CATT
	Agree with Recommended WF.

	ZTE
	Agree with the recommended WF.



Issue 3-2-3: Handover to unknown cell
· Proposals and/or Observations
· Proposal 1(OPPO): If the handover command is allowed before a valid measurement report is sent by the UE, handover requirements when the target cell is unknown should be considered.
· Recommended WF
· Companies are invited to discuss in the 1st round the relevance of the HO to unknown cell in HST FR2 deployment.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	How can this happen in HST? The trajectory is deterministic.

	Huawei
	In high speed scenario, the common case is that target cell is known, as the railway track is fixed and ANR relation is remained in UE. We suggest not to define requirements for unknown handover.

	
	

	Samsung
	We see no necessity to consider HO to unknown cell. 

	Intel
	As we mentioned in our comment for Issue 3-2-1, in uni-directional scenario when the UE moving away from serving beam passes the first RRH of the target cell the criteria of known cell is not fullfiled

	ZTE
	Maybe firstly we need to decide whether considering handover to unknown cell. Several companies belive it will never happen.



Issue 3-2-4: Handover requirement for unknown cell
· Proposals and/or Observations
· Observation 1(ZTE): The scaling factor for handover to unknown cell needs to be aligned with the conclusion from RX beam number discussion.
· Proposal 1 (ZTE): Enhance requirements for unknown cell and align with the RX beam sweep number reduction.
· Proposal 2 (OPPO): the following enhancements should be considered for handover requirements:
· The Rx beam scaling factor could be reduced to 2
· Restrictions on SMTC/SSB periodicity, e.g. [40]ms
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	We don’t think unknown cell handover is a common case in HST.

	Ericsson
	Support Proposal 1. Handover to unknown cell is rare case in HST surely, but here is using same scaling factor as the one in other issues.

	Samsung
	Consider Issue 3-2-3 firstly. If enhanced requirement is confirmed to be introduced, P1 is good enough for the enhancement for this rare case. 

	Intel
	Agree with Proposal 1.
However, we are not sure whether unknown cell assumption is reasonable in such deterministic scenario as FR2 HST.

	ZTE
	If we decide to consider the handover to unknown cell, we support Proposal 1 and Ovservation 1.




Sub-topic 3-3: IDLE state mobility
Sub-topic description:
For reference, in Rel-16 FR1 HST, Table 4.2.2.3-1 is the requirements in legacy FR1, whereas Table 4.2.2.3-2 is the enhanced requirements for FR1 HST in Rel-16.
Table 4.2.2.3-1: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra
	DRX cycle length [s]
	Scaling Factor (N1)
	Tdetect,NR_Intra [s] (number of DRX cycles)
	Tmeasure,NR_Intra [s] (number of DRX cycles)
	Tevaluate,NR_Intra
[s] (number of DRX cycles)

	
	FR1
	FR2Note1
	
	
	

	0.32
	1
	8
	11.52 x N1 x M2 (36 x N1 x M2)
	1.28 x N1 x M2 (4 x N1 x M2)
	5.12 x N1 x M2 (16 x N1 x M2)

	0.64
	
	5
	17.92 x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	
	4
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

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


	Note 1:	Applies for UE supporting power class 2&3&4. For UE supporting power class 1 or 5, N1 = 8 for all DRX cycle length.
Note 2:	M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.



Table 4.2.2.3-2: Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra for UE configured with highSpeedMeasFlag-r16 (Frequency range FR1)
	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 M2 (8 x M2)
	0.32 x M3 (1 x M3)
	0.96 x M4 (3 x M4)

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

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

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


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



Open issues and candidate options before e-meeting:
Way Forward on IDLE/INACTIVE State Mobility at RAN4#98-e-bis:
· IDLE/INACTIVE mode requirements:
· The companies are encouraged to provide their views on the following options and share their proposals on possible enhancements:
· Option 1: Reuse existing Rel-16 requirements
· Option 2: Study and define enhancements to support FR2 HST condition
· Option 2a: For FR2 HST, the cell reselection requirements are enhanced according to Table (Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra for FR2 HST), where N1 ≤ 4:
[image: ]
· FFS: the way how IDLE/INACTIVE state can be used in HST FR2 deployment

Cell reselection enhancements in IDLE/INACTIVE mode based on RAN4#99-e WF:
· Cell reselection requirements in IDLE/INACTIVE mode are enhanced
· FFS enhancement details 
· upper bound of DRX cycle 
· scaling factor N1
· others are not precluded

Issue 3-3-1: The upper bound of DRX cycle
· Proposals and/or Observations
· Proposal 1(CATT): The same upper bound of DRX cycle in Rel-16 HST can be reused while scaling factor N1 = 1. If N1 increased, the upper bound of DRX cycle should be decreased.
· Proposal 2 (OPPO): Should be discussed after the number of samples X and Rx beam scaling factor N1 are determined.
· Proposal 3 (Huawei, Qualcomm): Enhance RRM measurements requirements for small DRX (e.g., 320ms) in idle/inactive mode.
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	Support option 3. What’s the use cases for longer iDRx cycles?

	Nokia
	Support proposals 1 and 2

	Huawei
	Support proposal 3: 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, as it would result in mobility performance degradation. To maintain the specification completed, the legacy requirements are reused for long DRX in HST.

	Ericsson
	We can refer to table in  Issue 3-3-3.

	Samsung
	P3 with 320ms DRX cycle is used as baseline for following analysis and requirement definition. 

	CATT
	In general, the HST focuses on short DRX cycle. These options are not totally mutually exclusive. The common sense is the same. We are fine to determine the upper bound of DRX cycle after the RX beam scaling. 

	ZTE
	Support Proposal 1 and Proposal 2.



Issue 3-3-2: Cell selection
· [Moderator]:
· Note on S criterion presented in contribution R4-2111955: For intra-frequency measurement, if the serving cell ulfils Srxlev > SintraSearchP and Squal > SintraSearchQ, the UE may not to perform intra-frequency measurements, otherwise, the UE shall perform intra-frequency measurements.
· Proposals and/or Observations
· Proposal 1(CATT): The cell selection criterion S is still the baseline. The requirement is still based on number of DRX cycle.
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	Huawei
	In general, proposal 1 is ok.

	Samsung
	Agree with P1, since we have no scope planned to change existing cell selection criterion S. 

	CATT
	It is general and basic. Agree to come to the dedicated issue directly. 



Issue 3-3-3: Scaling factor N1
· [Moderator]: 
The most of the companies seems to agree that scaling factor N1 shall be introduced in HST FR2 in addition to HST FR1 requirements:
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 


· Proposals and/or Observations
· Proposal 1 (Apple): Define N1 scaling factor for each DRX cycle (add new column in the table)
· Proposal 2 (OPPO): Use Rx beam scaling factor N1=2 as a reference for the analysis of RRM requirements.
· Observation 1 (Ericsson): Note is needed to indicate the power class which is compatible with HST FR2.
· Proposal 3 (Nokia): Requirements are enhanced according to table above, where the scaling factor N1 is FFS pending the outcome of the number of RX beam discussions.
· Proposal 4 (QC): specify the total number of DRx cycles without N1 factor.
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	If the upper bound is 320ms, we don’t see why N1 is relevant as long as T_detect time can maintain connectivity.

	Nokia
	Proposal 3 is preferred since the number of UE RX sweeping beams is still under discussions, which affects the scaling factor N1. As mentioned in Issue 2-1-1, the number of UE RX sweeping beams for idle mode may not be necessarily the same as for connected mode.   

	Huawei
	Support proposal 3. UE implementation is uniform to different DRX cycles, it is complicated using different beam sweeping scheme for different DRX cycle.

	Ericsson
	We support proposal 3 slightly, N1 can be aligned with RX beam. 
Meanwhile, please be aware of power class issue.

	Samsung
	Agree with P3. 

	Apple
	Agree N1 depends on Rx beam discussion outcome.

	CATT
	Support Proposal 3. 

	ZTE
	Support Proposal 3



Issue 3-3-4: Scaling factor M2
· [Moderator]:
It is observed by one of the companies that
With the enhancement from FR1 HST WI, i.e. M2=1, the number of samples is reduced from 36 to 8 for 0.32 DRX cycle, the FR2 cell re-selection delay still cannot support 350km/h with 700m ISD.
· Proposals and/or Observations
· Proposal 1 (CMCC): The enhancement introduced in Rel-16 HST WI, e.g. the number of samples, the enhancement of M2, can be reused.
· Proposal 2 (OPPO): When SMTC <= 40ms, use the scaling factor M2=M3=M4=1.
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	Same comment as 3-3-3.

	Nokia
	Proposals 1 and 2 seem similar.  

	Huawei
	The difference between proposal 1 and proposal 2 is for SMTC< 40ms. We had a question, do we need to discuss the upper bound of SMTC periodicity for idle mode.

	Ericsson
	To our understanding, proposal 1 and proposal 2 are not controversial, and they are also addressed by note 1 in Issue 3-3-3’s table.

	Samsung
	My understanding is P1 include both the reduced “number of samples (36->8)” and the reduced value of M2 (M=1 if SMTC<=40ms). We can use Rel-16 FR1 HST enhancement as baseline to discuss for idle mode requirement enhancement.  

	CATT
	P1 has the proposal to use the same number of samples as that in FR1 while proposal 2 only mentioned the M2 scaling factor. We agree that Proposal 1 can be the start point. But we need to verify whether the same values can be used in FR2 or not. The scenarios and channel condition are different from FR1. The numbers of samples may not be reused directly. Need simulation verification. 

	CMCC
	We support proposal 1. For the M2 scaling factor, proposal 1 and proposal 2 are the same. Except M2 scaling factor, proposal 1 also suggest to reuse the reduced number of samples. In our view, both M2 (M=1 if SMTC<=40ms) and the reduced number of samples in Rel-16 FR1 HST can be reused for FR2 HST.



Issue 3-3-5: Number of measurement samples
· [Moderator]:
It is observed by one of the companies that
the number of samples in FR1 HST is quite small and could apply to FR2 HST. However, if 8 samples in FR1 HST are reused, the delay for cell detection procedure will be too long. For example, when DRX cycle=640ms, N1=2, then the detection time will be 5.12*2=10.24s, which corresponds to about 996m moving distance. It is necessary to further reduce the number of samples for cell detection procedure especially for long DRX cycle.
Another company notes that with 320ms DRx cycle length, UE travels about 700m in 24 DRx cycles.
· Proposals and/or Observations
· Proposal 1 (OPPO): The number of samples X should be reduced for FR2 HST: 
· For cell detection procedure, X should be further reduced to 4. 
· For measurement procedure, X=1 in FR1 HST could be reused 
· For evaluation procedure, X=3 in FR1 HST could be reused.
· Proposal 2 (Qualcomm): Allow 24 DRx cycles detection time when DRx cycle length is 320ms in idle mode enhancement regardless of number of measurement samples.
· Recommended WF
· Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	Support proposal 2. Same comment as 3-3-3.

	Huawei
	Firstly we suggest to limit DRX cycles in FR2 HST scenario. Secondly the RX beam number for idle mode shall align with the conclusion of topic #2. 
The discussion on whether the sample number need to be reduced is suggested to be carried out after the above issues has conclusions.

	Ericsson
	We suggest to use Issue 3-3-3’s table with advantage from N1.

	Samsung
	Discuss 320ms DRX cycle length as upper bound for FR2 HST requirement firstly. 

	CATT
	Similar comment as in issue 3-3-4




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

	
	

	YYY
	Company A

	
	Company B

	
	



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

	Sub-topic #3-1: CONNECTED state mobility 
	Issue 3-1-1: DRX upper bound
Background:
Companies seems to agree with the approach that firstly the upper bound of DRX cycle should be determined. However, there are different proposals about the values of the upper bound. The mos popular option is 80 ms.
Tentative agreements:
None
Candidate options:
· Option 1[Nokia]: Up to [256] ms
· Option 2[Huawei]: [160] ms
· Option 3[Ericsson, Samsung, Intel, CATT, ZTE]: [80] ms
· Option 3[Intel, Samsung]: [60] ms
Recommendations for 2nd round:
Continue the discussion in the second round.

Issue 3-1-2: Requirements for long DRX
Background:
All of the companies agreed on Option 1.
Tentative agreements:
Apply existing R16 requirements for long DRX cycles, i.e. above the upper bound of DRX cycle.
Candidate options:
Recommendations for 2nd round:
Tentative agreement is ageable.

Issue 3-1-3: Enhancements for short DRX
Background:
The majority of the companies seems to agree on the enhancement of scaling factor 1.5 for short SMTC periodicity. However, one company still have an opinion that M2=1.5 shall be kept.
Tentative agreements:
None
Candidate options:
· Option 1[Nokia, Huawei, Ericsson, Samsung, Apple, CATT, CMCC, ZTE]: M2 = 1.5 if SMTC periodicity > [40] ms, otherwise M2=1.
· Option 2[QC]: Keep the 1.5 relaxation factor.
Recommendations for 2nd round:
Continue the discussion in the second round.

Issue 3-1-4: SMTC periodicity 
Background:
It looks like companies agree in the opinion that the requirements should be enhanced for SMTC periodicities below 40 ms, even though the SMTC periodicity shall not be restricted.
Tentative agreements:
HST FR2 enhanced requirement is applied to SMTC <=40ms. SMTC periodicity is not restricted.
Candidate options:
Recommendations for 2nd round:
Confirm that tentative agreement is ageable.

Issue 3-1-5: Connection Re-establishment requirements
Background:
There is no common agreement between the companies on the possible options. However, the common approach between the companies’ proposing enhancements can be observed.
Tentative agreements:
None
Candidate options:
· Known NR cell enhancements for HST FR2
· Option 1 [Huawei, Apple, Samsung, ZTE]: Do not introduce enhancements, except for scaling factor (N1) corresponding the number of RX beams.
MAX (200 ms, 5 x N1 x TSMTC).
· Option 2 [Ericsson]: MAX (400 ms, 5 x N1 x TSMTC).
· Option 3 [QC]: Do not introduce any enhancements.
· Other options are not precluded.
· FFS the value of N1.
· Unknow NR cell enhancements for HST FR2:
· Option 1: Keep current requirements with N1 scaling factor corresponding the number of RX beams:
MAX (1000 ms, 10 x N1 x TSMTC)
· Option 2: Do not introduce any enhancements.
· Other options are not precluded
· FFS the value of N1.
Recommendations for 2nd round:
Continue the discussion in the second round.

	Sub-topic #3-2: TBA
	Issue 3-2-1: Criteria of known cell for FR2
Background:
It looks like the company does not see an issue with the definition of the criteria of known known cell as such. However, it was proposed to re-confirm that 4 second condition from FR1.
Tentative agreements:
The target FR2 cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds; otherwise, it is unknown.
Candidate options:
Recommendations for 2nd round:
Agree on a tentative agreement in the second round.

Issue 3-2-2: Handover requirement 
Background:
The companies seem to agree that the HO requirement to known cell is applicable, and the only potential enhancements needed is taking into account the number of RX beam sweeps. Therefore, the former agreement from RAN4#98-e-bis can be still followed.
Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
Add FFS to the WF on the scaling factor corresponding the number of RX beam sweep.

Issue 3-2-3: Handover to unknown cell
Background:
Some companies raise concerns if a HO to unknow cell is possible in HST FR2 deployments.
Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
Add to the WF, FFS: A feasibility of HO to unknow cell in HST FR2 deployments.

Issue 3-2-4: Handover to unknown cell
Background:
The companies, firstly, see a need to agree on feasibility of HO to unknown cell (previous issue).
Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
None


	Sub-topic #3-3: IDLE state mobility
	Issue 3-3-1: The upper bound of DRX cycle
Background:
In general, it looks like the companies need more time to discuss this Issue. However, there is  
Tentative agreements:
None
Candidate options:
· Option 1: Use 320 ms DRX cycle as baseline for following analysis and requirement definition
· Other options are not precluded.
Recommendations for 2nd round:
Add the upper bound of DRX cycle FFS in the WF.

Issue 3-3-2: Cell selection
Background:
Does not looks like companies are eager to update the principles how cell selection requirement is formulated.
Tentative agreements:
Use cell selection criterion S and number of DRX cycles as a baseline for cell selection requirement.
Candidate options:
Recommendations for 2nd round:
Confirm that the tentative agreement is agreeable in the second round.

Issue 3-3-3: Scaling factor N1
Background:
Most of the companies except one agree that the proposed table format shall be used as a basis for the HST FR2 requirements. The values of the scaling factors and parameters in the table require further discussion.
Tentative agreements:
Use table below as a background for further discussion of HST FR2 IDLE mode requirement:
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 



Candidate options:
Recommendations for 2nd round:
· Confirm that the tentative agreement is agreeable in the second round.
· Include the values of scaling factors: N1, M2, SMTC FFS in the WF.

Issue 3-3-4: Scaling factor M2
Background:
It seems that more time is still needed for the discussion of the issue., however the principles are formulated in Issues 3-3-3.
Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
See Issue 3-3-3.
Issue 3-3-5: Number of measurement samples
Background:
It seems that more time is still needed for the discussion of the issue., however the principles are formulated in Issues 3-3-3.
Tentative agreements:
None
Candidate options:
Recommendations for 2nd round:
See Issue 3-3-3.




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
Concerning open issues in this section, please capture your company views directly under the respective issues and treat the summary as a dialogue just as the chairperson would during a f2f, i.e., do not edit earlier responses but continue the discussion.
Please furthermore declare your company’s support for certain options, by capturing the company abbreviation directly after the option number.

Sub-topic 3-1: CONNECTED state mobility
Issue 3-1-1: DRX upper bound
Candidate options:
· Option 1[Nokia]: Up to [256] ms
· Option 2[Huawei]: [160] ms
· Option 3[Ericsson, Samsung, Intel, CATT, ZTE]: [80] ms
· Option 4[Intel, Samsung]: [60] ms
· Other options are not precluded
Recommendations for 2nd round:
Companies are encouraged to reduce the number of candidate options.
Contributor Comments:
	Company
	Comments

	 QC
	Support option 3 and 4.

	Ericsson 
	Support Option3 and Option 2. 

	ZTE
	Support Option 3

	Nokia
	Option 1 is feasible based on our simulation results after possible enhancements. However, the DRX upper bound could be different for Scenarios A and B. Further analysis is needed. 

	Intel
	Support Option 4 and Option 3

	Huawei
	Can support option 3,4 as well.

	Samsung
	Both Option 3 and 4. But prefer to decide in this meeting. 

	CATT
	Support option 3. Option 4 is also fine.



Issue 3-1-2: Requirements for long DRX
Tentative agreements from round 1:
Apply existing R16 requirements for long DRX cycles, i.e. above the upper bound of DRX cycle.
Recommendations for 2nd round:
Agree on the tentative agreement.
Contributor Comments:
	Company
	Comments

	Ericsson
	Agree on the tentative agreement.

	ZTE
	Agree with the tentative agreement.

	Nokia
	The tentative agreement is Ok.

	Apple
	Agree with the tentative agreement.

	Intel
	Agree with the tentative agreement

	Huawei
	Agree with the tentative agreement

	Samsung
	Agree with the tentative agreement

	CATT
	Agree with the tentative agreement.

	CMCC
	OK with the tentative agreement



Issue 3-1-3: Enhancements for short DRX
Candidate options:
· Option 1[Nokia, Huawei, Ericsson, Samsung, Apple, CATT, CMCC, ZTE]: M2 = 1.5 if SMTC periodicity > [40] ms, otherwise M2=1.
· Option 2[QC]: Keep the 1.5 relaxation factor.
Recommendations for 2nd round:
Discuss further if Option 1 is agreeable.
Contributor Comments:
	Company
	Comments

	 QC
	We would like to see if proponent for option 1 can provide analysis for the necessity of 1.5 factor removal. If we consider 3 samples and 6Rx, 1.5 factor leads to cell identification time of 4.32 sec and ~400m travel distance, which is within ISD.

	
	We think identification time shall not be same scale with ISD, specially for bi-directional deployment in Scenario B.

	Nokia
	Option 1 follows the same logic as Rel-16 NR FR1 HST, considering the sweeping factor is larger for FR2 HST. The removal of 1.5 depends on the upper bound DRX cycles, which is still an open issue. So, we are open to discuss. 

	Samsung
	Based on our understanding, the 1.5 scaling factor to give UE more flexibility in DRX, based on compromise between different camps in R15, which may consider power saving issue. However, for FR2 HST CPE UE, the power saving is not an issue, so we favour Option 1 to be followed. 

	CATT
	Support option 1. Similar as Rel-16 enhancement.

	QC
	To Samsung: as we explained on GTW, we interpret “number of Rx” as the Rx beams UE is allowed to sweep to maintain mobility. Therefore, when we agreed with number of Rx is 6 for scenario B, we take this 1.5 scaling into consideration as the budget for measurement time to maintain mobility, instead of relaxation factor. Therefore, whether we should keep this factor is based on mobility analysis, instead of the power saving consideration.

	CMCC
	Option 1



Issue 3-1-4: SMTC periodicity
Tentative agreements from round 1:
Candidate options:
HST FR2 enhanced requirement is applied to SMTC <=40ms. SMTC periodicity is not restricted.
Recommendations for 2nd round:
Agree on the tentative agreement.
Contributor Comments:
	Company
	Comments

	Ericsson
	Agree on the tentative agreement.

	Nokia
	The tentative agreement is Ok.

	Huawei
	Needs further study

	Samsung
	Agree on the tentative agreement

	CATT
	Fine with tentative agreement.

	CMCC
	OK with the tentative agreement



Issue 3-1-5-a: Connection Re-establishment to known cell
Candidate options:
· Option 1 [Huawei, Apple, Samsung, ZTE]: Do not introduce enhancements, except for scaling factor (N1) corresponding the number of RX beams.
MAX (200 ms, 5 x N1 x TSMTC).
· Option 2 [Ericsson]: MAX (400 ms, 5 x N1 x TSMTC).
· Option 3 [QC]: Do not introduce any enhancements.
· Other options are not precluded
Recommendations for 2nd round:
Companies are encouraged to reduce the number of candidate options and share their view on the value of scaling factor N1.
Contributor Comments:
	Company
	Comments

	 QC
	We want to understand the motivation for option 1. The antenna sweep scaling factor (N1) is everywhere on FR2 RRM spec, and we believe that RAN4 should only revise the requirement as a function of scaling factor N1 when we find it is necessary and useful in FR2 HST. We haven’t seen any comments from first round explaining that the enhancement for connection re-establishment is necessary given that UE is on a fixed trajectory and direction with carefully planned deployment on HST.

	Ericsson
	The difference between Option 1 and Option2 is 200ms or 400ms. 
We support Option 2,  but fine with Option1.

	ZTE
	Option 1 and Option 2 are OK for us.

	Apple
	We proposed 400ms instead of 200ms. MAX (400 ms, 5 x N1 x TSMTC). 400ms is derived from 1000ms unknown NR cell requirement for FR2. 200ms is from FR1. 

	Serving cell 
	FR of target NR 
	Tidentify_intra_NR [ms]

	SSB Ês/Iot (dB)
	cell
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (200 ms, 5 x TSMTC)
	MAX (800 ms, 10 x TSMTC)

	≥ -8
	FR2
	MAX(400ms, 5 x N1 x TSMTC)
	MAX (1000 ms, 10 x N1 x TSMTC))

	< -8
	FR1
	N/A
	800 Note1

	< -8
	FR2
	N/A
	3520 Note1

	Note 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TSMTC > 20 ms and serving cell SSB Ês/Iot < -8 dB.




	Huawei
	Generally option 1 and 2 is similar, suggest to leave lower bound as FFS, and agree with MAX (TBD ms, 5 x N1 x TSMTC)



Issue 3-1-5-b: Connection Re-establishment to unknown cell
Candidate options:
· Option 1: Keep current requirements with N1 scaling factor corresponding the number of RX beams:
MAX (1000 ms, 10 x N1 x TSMTC)
· Option 2: Do not introduce any enhancements.
· Other options are not precluded
Recommendations for 2nd round:
Companies are invited to discuss further a need to introduce enhancement and share their view on the value of scaling factor N1.
Contributor Comments:
	Company
	Comments

	 QC
	Same comment as 3-1-5-a

	Ericsson
	No strong view. We support Option 2 slightly only because re-establishment to unknown cell is rare.

	ZTE
	To align with 3-1-5-a, we support Option 1.

	Nokia
	Further discussions are needed.

	Apple
	Option 1

	Huawei
	Further discussions are needed.




Sub-topic 3-2: Handover
Issue 3-2-1: Criteria of known cell for FR2
Tentative agreements from round one:
The target FR2 cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds; otherwise, it is unknown.
Recommendations for 2nd round:
Companies are invited to confirm that there is a need in the agreement.
Contributor Comments:
	Company
	Comments

	Ericsson
	At least, it fixes the missing part on FR2

	ZTE
	Agree with the tentative agreement

	Apple
	Agree with the tentative agreement

	Huawei
	Agree with the tentative agreementc

	CATT
	Fine with the tentative agreement.



Sub-topic 3-3: IDLE state mobility
Tentative agreements from round one:
Use table below as a background for further discussion of HST FR2 IDLE mode requirement:
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 



FFS the values of the scaling factors: N1, M2, SMTC.
Recommendations for 2nd round:
Confirm that the tentative agreement is agreeable.
Contributor Comments:
	Company
	Comments

	 QC
	As we commented in the first round, we don’t think we can directly specify 8xN1 instead of isolating N1, since it’s not number of Rx sweep in our opinion. However, moderator decided this structure, we can also fit our proposal in. Our proposal for N1 is 3. 
For tentative agreement, we want to add a note explaining that N1 is not necessary the agreed Rx numbers for each scenario.

	Ericsson
	We suggest N1 refers to agreed Rx numbers.

	ZTE
	Agree with the tentative agreement.

	Nokia
	The tentative agreement is Ok and can be used as a starting point since N1 is FFS.

	Apple
	Agree with the tentative agreement

	Huawei
	As we commented in 1st round, Suggest to Enhance RRM measurements requirements for small DRX (e.g., 320ms) in idle/inactive mode. 

	Samsung
	Question about N1: if N1 don't follow the GTW agreement for number of Rx beam, how to determine N1 then? If not, why we need to discuss RX beam number. 

	CATT
	Agree with the tentative agreement.  N1 is the same value as RX beam. 

	CMCC
	OK with the tentative agreement



Issue 3-3-2: Cell selection
Tentative agreements from round one:
Use cell selection criterion S and number of DRX cycles as a baseline for cell selection requirement.
Recommendations for 2nd round:
Companies are encouraged either agree on the tentative agreement or to propose edits to the formulation.
Contributor Comments:
	Company
	Comments

	Ericsson
	Agree with the tentative agreement

	YYY
	

	ZZZ
	




Summary on 2nd round
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”

	WF R4-2115334
	Taking into account the second round discussions the following agreements are made and the WFs are proposed:
Sub-topic 1-1: CONNECTED state mobility:
DRX upper bound
Way forward:
FFS the DRX upper bound for enhanced RRM HST FR2 requirements:
· Option 1: Up to [256] ms
· Option 2: [80] ms
· Option 3: [60] ms
· Other options are not precluded

Requirements for long DRX
Agreement:
Apply existing R16 requirements for long DRX cycles, i.e. above the upper bound of DRX cycle.

SMTC periodicity
Agreement:
HST FR2 enhanced requirement is applied to SMTC <=40ms. SMTC periodicity is not restricted.

Enhancements for short DRX
Way forward:
Further consider the possibility of requirement enhancement for SMTC periodicity <= [40] ms
· Option 1: M2 = 1.5 if SMTC periodicity > [40] ms, otherwise M2=1.
· Option 2: Keep the 1.5 relaxation factor.

Connection Re-establishment to known cell
Way forward:
FFS time to identify target NR cell for RRC connection re-establishment to known NR intra-frequency cell:
· Option 1: MAX (TBD ms, 5 x N1 x TSMTC).
· Option 3: Do not introduce any enhancements.
· Other options are not precluded

Connection Re-establishment to unknown cell
Way forward:
FFS time to identify target NR cell for RRC connection re-establishment to unknown NR intra-frequency cell:
· Option 1: Keep current requirements with N1 scaling factor corresponding the number of RX beams:
MAX (1000 ms, 10 x N1 x TSMTC)
· Option 2: Do not introduce any enhancements.
· Other options are not precluded

Sub-topic 1-2: Handover:
Agreement:
Criteria of known cell for FR2:
The target FR2 cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds; otherwise, it is unknown.
Way forward:
FFS the following issues:
· The scaling factor in HO requirement corresponding to the number of RX beam sweep.
· A feasibility of HO to unknow cell in HST FR2 deployments.

Sub-topic 1-2: IDEL/INACTIVE state mobility
Agreements:
· Use cell selection criterion S and number of DRX cycles as a baseline for cell selection requirement.
· Use table below as a background for further discussion of HST FR2 IDLE mode requirement:
Tdtect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra for UE configured with RRM 
enhancements for high speed (Frequency range FR2)
	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 
	



Way forward:
FFS the following issues:
· The upper bound of DRX cycle with enhanced requirements:
· Option 1: Use 320 ms DRX cycle as baseline for following analysis and requirement definition
· Other options are not precluded
· The values of scaling factors: N1, M2, and SMTC:
· Option 1: N1 is not necessarily the agreed Rx numbers for each scenario, N1 = 3
· Option 2: N1 refers to agreed Rx numbers
· Other options are not precluded




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
	

	R4-2114568
	LS on UE capability and network signalling
	Nokia, Nokia Shaghai Bell
	Not Pursued
	The preparation of LS is pending on the outcomes of ongoing discussions.

	R4-2112264
	LS on Beam Management Enhancement Signaling
	Qualcomm
	Not Pursued
	Need to wait agreement on the corresponding issues. 

	
	
	
	
	



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
	

	
	
	
	
	

	WF R4-2115334
	WF on FR2 HST RRM (part 1)
	Moderator (Nokia, Nokia Shanghai Bell)
	Agreeable
	



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

[bookmark: _Ref79677353]Annex 
Contact information
	Company
	Name
	Email address

	Moderator (Nokia, Nokia Shanghai Bell)
	Dmitry Petrov
	dmitry.a.petrov@nokia-bell-labs.com 

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

	Nokia, Nokia Shanghai Bell
	Anthony Lo
	nthony.lo@nokia.com

	Samsung
	He Wang (Jackson)
	h0809.wang@samsung.com

	Intel
	Ilya Bolotin
	ilya.bolotin@intel.com

	CATT
	Yanze Fu
	fuyanze@catt.cn

	CMCC
	Jingjing Chen
	chenjingjing@chinamobile.com

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



Note:
1. Please add your contact information in above table once you make comments on this email thread. 
1. If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
image1.png
Il e

Uni-directional deployment Uni-directional deployment
Bi-directional deployment





image2.png
Table 6.2.1.2.1-1:

Time to identify target NR cell for RRC connection re-establishment to NR intra-

frequency cell
Serving cell FR of target NR Tidentify_intra_NR [MS]
SSB Esllot (dB) cell Known NR cell Unknown NR cell
= -8 FR1 MAX (200 ms, 5 x Tswrc) MAX (800 ms, 10 x Tsurc)
= -8 FR2 N/A MAX (1000 ms, 80 X Tswrc))
<-8 FR1 N/A 80QNote!
<-8 FR2 N/A 3520Netet

Note 1:  The UE is not required to successfully identify a cell on any NR frequency layer when Tswurc > 20 ms and

serving cell SSB Es/lot < -8 dB.
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