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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 “[101-bis-e][204] NR_HST_FR2_RRM_1”.
In this email thread, the following agenda items will be discussed: 
· 6.9.4	RRM core requirements
· 6.9.4.1	General
· 6.9.4.2	Number of RX beams
· 6.9.4.3	RRC Idle/Inactive and connected state mobility requirements
· 6.9.4.5	Signalling characteristics requirements	
· 6.9.4.6	Measurement procedure requirements

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: Focus on the discussion of needed network signalling (Sub-topic 1-1) and deployment-related issues (Sub-topic 1-2) due to a need to prepare LS to RAN2. Take into account achieved agreements in the sub-topics above to agree on the measurement procedure requirements (Sub-topic 2-2).
· 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 [101-bis-e][204] NR_HST_FR2_RRM_1.
Please also check the “RAN4#101-bis-e meeting arrangements and guidelines”, available on the reflector, for fundamental guidelines and deadlines [R4-2200003].
The preferred method of commenting is to add/update your company’s view directly in this email summary document (use change marks whenever appropriate) and upload it to [101-bis-e][204] NR_HST_FR2_RRM_1 draft folder.
· Draft folder:
[101-bis-e][204] NR_HST_FR2_RRM_1
https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_101-bis-e/Inbox/Drafts/%5B101-bis-e%5D%5B204%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_204_HST_FR2_RRM_1_v0_1st_round_v05_CATT_Nokia.docx” -> “Summary_204_HST_FR2_RRM_1_v0_1st_round_v06_Nokia_QC.docx”
· There is no need to send e-mails in the reflector when comments in the summary are added.
· Please, check for 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.
· Please, update your company contact information in the Error! Reference source not found..
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.
Alternative 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. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200098
	CATT
	Discussion on general issues for FR2 HST
Proposal 1: Network signals of uni-/bi-directional operation is not needed from RRM perspective. We can accept it considering only 1 bit overhead.
Proposal 2: To resolve potential mobility issue when the train is travelling direction is opposite to the serving beam orientation, it’s better to define the assistance signalling for beam direction.
Proposal 3: It is not necessary to introduce UE capability to indicate UE can support 2 RX beams or 6 RX beams. UE supports both 2 RX and 6 RX beams operations.

	R4-2200099
	CATT
	Discussion on requirements on scenario-B with two-side RRH
Proposal 1: It is not necessary to separate the requirements for one side of the track and two sides of the track. Use unified RX beams for Scenario B.  NW assistance indication to UE may be helpful to solve the two-side RRH.

	R4-2200259
	Apple
	Discussion on general aspects for FR2 HST
Proposal 1: Network signals the type of deployment (uni- or bi- direction) to UE.
Proposal 2: Support network assisted information, i.e., enable network assisted signaling of SSB index and order per RRH.
Proposal 3: UE support Set 1 and Set 2 RRM requirement based on network signaling without a capability.

	R4-2200260
	Apple
	Discussion on number of Rx beam for FR2 HST
Proposal 1: Enable cell-specific signalling to indicate set 1 or set 2 RRM requirement when enhanced RRM requirements flag is set in HST FR2 deployments. 
Proposal 2: It is not necessary to define additional RRM requirement for scenario B (set 2) with two side RRH.

	R4-2200328
	Qualcomm, Inc.
	On NR FR2 HST RRM Requirements
Proposal 1: Capture the following description of set 1 requirements applicability in TR: 
When 2Rx beam sweep based requirement (set 1) applies to the deployment scenario with Dmin > 10m or Hdiff (height difference between train rooftop mounted CPE and RRH) > 10m, performance degradation is expected. 
Proposal 2: Define different UE capabilities for the two sets of requirements. The 2Rx and 6Rx sweep agreements only apply to neighboring cell and L1-RSRP measurement requirement 
Proposal 3: Network signals uni-direction or bi-direction deployment to UE. In uni-directional deployment, network signals the beam direction of new RRH, to which UE is switching, w.r.t. UE moving direction when it changes. 
[Moderator]: Observations and proposal below till Proposal 7 are not treated in RRM-1.
Observation 1-1: The RSRP measurement accuracy is off by 0.6dB with 2CP timing offset. Detection large timing change by SSB timing for measurement purpose is not reliable. 
Observation 1-2: Without timing accuracy requirement on SSB measurement, network or UE can not determine a proper threshold for large timing jump detection. 
Proposal 4: Add a MAC-CE command to inform UE of the TCI state switch is across RRH and send an LS to RAN2. No performance requirement after TCI state switch across different RRHs before the first TRS is received by UE. 
Proposal 5: Network can estimate the new NTA by Ds, and then use TA command to correct the remaining timing errors.  
Proposal 6-1: Introduce UL scheduling restriction after cross-RRH TCI state switch until the first TRS is received after the TCI state switch.  
Proposal 6-2: Gradual timing adjustment Tq requirement is not applicable to the first transmission after TCI state switch with the MAC-CE command received before the switch, given the scheduling restriction in proposal 6-1. 
Observation 2: Propagation delay difference between two RRHs can cause large UL to DL interference when two UEs are close two each other and an RRH. 
Proposal 7: Network applies different offsets to DL frame boundaries of different RRHs to pre-compensate the propagation delay difference across different RRHs to eliminate UL to DL interference across UEs. Network then inform UE the TA change needed after TCI state change across RRHs. 
Proposal 8: For FR2 HST neighboring cell search enhancement, consider 6Rx sweeping and an additional 1.5 scaling factor to account for the two-side RRH search if network can provide assistant information to UE as proposed in section 2.7. 
Proposal 9: Keep the following agreement from RAN4#101e WF and remove the square bracket. 
· For scenario A  
	Configuration 
	TL1-RSRP_Measurement_Period_SSB (ms)  

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

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

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


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

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

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

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


NB = 6   
[bookmark: _Hlk92908111]Proposal 10: Select option 1 for neighboring cell measurement in idle mode. 
Proposal 11: Following R15 requirement, do not consider known cell connection re-establishment in FR2. No enhancement is needed for connection re-establishment for unknown cell due to lack of use cases in FR2 HST. 
Proposal 12: Follow FR1 HST, do not introduce RLM/BFD enhancement due to lack of use cases in FR2 HST. 
Proposal 13: 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. Network only signals this mapping when the QCL property relationship can be established across RRHs. If deployment scenario doesn’t satisfy the QCL property similarity across RRHs, network doesn’t have to signal these flags. Send LS in the Appendix to RAN2 for this signaling design. 
Proposal 14: 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.

Appendix: LS Draft (Beam Management Enhancement)

	R4-2200581
	ZTE Corporation
	General RRM requirements for HST FR2
Proposal 1: No matter whether the NW signaling of uni-/bi-directional deployments is indicated to UE, the UE can operate properly. Such NW signaling can be helpful for UL timing issue and large Doppler jump issue.
[Moderator]: The second part of the proposal rather belongs to RRM-2 email discussion thread.
Proposal 2: To resolve the handover issue for the case of opposite direction moving, configuring a different offset value in the same trigger event is enough.  
Proposal 3: he necessity of introducing NW assistance information signalling is not obvious. 
[bookmark: _Hlk92812062]Proposal 4: Considering the possible mixed deployment of Scenario A and Scenario B, UE should support both 2 and 6 Rx beam sweeping, not need any corresponding UE capability.

	R4-2200582
	ZTE Corporation
	Discussion on RX beam number for HST FR2
Proposal 1: The applicability restriction of 2 Rx beam requirements is necessary. For the detailed range of Dmin and Hdiff, we are open to discuss. 
[bookmark: _Hlk92816753]Proposal 2: To address the two-side RRH deployment, two possible solution should be further discussed.  
· Solution 1: Introduce additional scaling factor 
· Solution 2: Indicated to UE to switch antenna panel

	R4-2200627
	CMCC
	Discussion on general RRM requirements for FR2 HST
Proposal 1: since it was agreed that no separate requirements for uni-/bi-directional deployments are needed, it is not necessary to introduce the network signaling to indicate type of deployment (uni- or bi-direction) to UE. 
Proposal 2: UE can support both 2Rx and 6Rx beams operations and adapt the number of Rx beams accordingly. No capacity is needed.

	R4-2200878
	Ericsson
	General requirements for HST FR2
[bookmark: _Hlk92816813]Proposal 1: RAN4 sends LS to RAN2 for signaling definition of Set 1 or Set 2 RRM requirements.  
Proposal 2: Support Option 1: Network signals type of deployment (uni- or bi-direction) to UE. 
[bookmark: _Hlk92816893]Proposal 3: Slightly prefer option1, enable network assisted signaling of SSB index and order per RRH, if have to choose between option1 and option2. UE may improve operation to some extent with assistance of this information.  Option2 is rather complex, it may introduce more uncertainty in practice.  
[bookmark: _Hlk92817468]Proposal 4: Suggest discussing the necessity of signaling of information on direction of RRH panel in case that occasional change of direction of RRH panel orientation. 
Proposal 5: Suggest discussing the necessity of signaling of RRH side position information. 
Proposal 6: Support	Option 2: UE shall support both 2Rx and 6Rx beams operations and adapt the number of Rx beams accordingly. No capacity is needed.

	R4-2200881
	Ericsson
	Number of RX beams for HST FR2
[bookmark: _Hlk92817717]Proposal 1: Send LS to RAN2 to define the following signaling: 
· Introduce network signalling to configure UE to follow either Set 1 or Set 2 RRM requirements 
[bookmark: _Hlk92817783]Proposal 2: There are several options to deal with the case of scenario-B (Set 2) with two-side RRH: 
· No special consideration for two-side RRH, rely on UE’s implementation to cover both directions. 
· Introduce signaling to indicate the queue of directions of RRHs in one cell to UE. 
· Extra scaling factor is used for scenario-B (Set 2) to allow UE more time if UE justifies the necessity.
We prefer option2 but we’re open to discussion.

	R4-2200883
	Ericsson
	LS on FR2 HST RRM
[Draft] LS on network signalling for Rel-17 NR HST RRM

	R4-2201156
	OPPO
	Discussion on general requirements for FR2 HST
Proposal 1: Signalling of uni-/bi-directional operation is not needed. 
Proposal 2: No UE capability is need to support different Rx beam sweeping number.

	R4-2201175
	Huawei, Hisilicon
	General discussion on network signaling and UE capability in FR2 HST
Proposal 1: Signalling of uni-/bi-directional operation is not needed from RRM perspective. 
Proposal 2: Define different UE capabilities to support 2Rx beams and 6Rx beam operation.

	R4-2201666
	Nokia, Nokia Shanghai Bell
	LS on network signalling for Rel-17 FR2 NR HST RRM

	R4-2201667
	Nokia, Nokia Shanghai Bell
	Discussion on network signalling for FR2 HST RRM
[bookmark: _Hlk92812449]Observation 1: For deployment Scenarios A or B, uni- and bi-directional modes have the same set of RRM requirements. 
Observation 2: No obvious potential benefits in defining network signalling to indicate uni- or bi-directional mode. 
Proposal 1: Network signalling of uni- or bidirectional is not needed. 
Observation 3: With planned SSB without DRX and DRX 40 ms work reasonably well, but already DRX 80 ms has clearly too long delays to provide robust mobility. 
Observation 4: For unidirectional Scenario A, the DRX upper bound is set to 40 ms for UE moving in the opposite direction to the RRH TX beam pointing direction and 80 ms for UE moving in the same direction as the RRH TX beam pointing direction.  
Proposal 2: For unidirectional Scenario A, set the DRX upper bound to [40 ms].

	R4-2201766
	Samsung
	Discussion on network signaling and UE capability for FR2 HST
<Network Signaling> 
[bookmark: _Hlk92817892]Proposal 1: RAN4 needs to inform RAN2 to introduce the network signaling to configure UE to follow either Set 1 or Set 2 enhanced RRM requirements in terms of different RX beams (i.e. RX beam sweeping scaling factor) per UE.  
Proposal 2: Network signaling of uni-/bi-directional operation shall not be introduced in Rel-17 FR2 HST WI.
Proposal 3: The network assistance of SSB configuration (e.g., RRC signaling for SSB index and order per RRH, or other indication for inter-/inter-RRH) shall not be introduced in Rel-17 FR2 HST WI.
Proposal 4: A new NW signaling is introduced for NW to enable the one shot large UL timing adjustment.  
[Moderator]: The proposal note treated because it rather belongs to RRM-2 email discussion thread.
<UE Capability > 
Proposal 5: FR2 HST UE (power class 6 UE) shall mandatorily support both Set 1 and Set 2 enhanced RRM requirements, in terms of different RX beams (i.e. RX beam sweeping scaling factor) per UE.  
Proposal 6: FR2 HST UE (power class 6 UE) shall mandatorily support the mechanism of one shot large UL timing adjustment.
[Moderator]: The proposal note treated because it rather belongs to RRM-2 email discussion thread..

	R4-2201767
	Samsung
	LS on Network Signalling for Rel-17 NR FR2 HST RRM

	R4-2201847
	Nokia, Nokia Shanghai Bell
	TP to TR 38.854 on Mobility Performance in HST FR2 Deployment Scenarios

	R4-2201848
	Nokia, Nokia Shanghai Bell
	TP to TR 38.854 on the Number of Rx beams

	R4-2200544
	Intel Corporation
	Discussion on Rel-17 RAN4 UE feature list
The following UE features are proposed for the Rel-17 NR FR2 HST WI. More details can be found in our companion paper [R4-2201877, Views on FR2 HST PDSCH performance requirements, Intel Corporation, RAN4 #101-bis-e, January 2022.].



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 signaling
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1-1: Signaling of uni-/bi-directional operation
· Background
Way forward from RAN4#101-e:
Discuss further a need to introduce network signaling:
· Option 1: Network signals type of deployment (uni- or bi-direction) to UE
· Option 2: Signaling of uni-/bi-directional operation is not needed.
· Proposals and/or Observations
· Proposal 1 (CATT): Network signals of uni-/bi-directional operation is not needed from RRM perspective. We can accept it considering only 1 bit overhead.
· Proposal 2 (Apple): Network signals the type of deployment (uni- or bi- direction) to UE.
· Proposal 3 (Qualcomm): Network signals uni-direction or bi-direction deployment to UE. In uni-directional deployment, network signals the beam direction of new RRH, to which UE is switching, w.r.t. UE moving direction when it changes.
· Proposal 4 (CMCC): since it was agreed that no separate requirements for uni-/bi-directional deployments are needed, it is not necessary to introduce the network signaling to indicate type of deployment (uni- or bi-direction) to UE.
· Proposal 5 (Ericsson): Support Option 1: Network signals type of deployment (uni- or bi-direction) to UE.
· Proposal 6 (OPPO): Signalling of uni-/bi-directional operation is not needed.
· Observation 1 (Nokia): For deployment Scenarios A or B, uni- and bi-directional modes have the same set of RRM requirements. 
· Observation 2 (Nokia): No obvious potential benefits in defining network signalling to indicate uni- or bi-directional mode. 
· Proposal 7 (Nokia): Network signalling of uni- or bidirectional is not needed.
· Proposal 8 (Samsung): Network signaling of uni-/bi-directional operation shall not be introduced in Rel-17 FR2 HST WI.
· Candidate options:
· Option 1 (Apple, Qualcomm, Ericsson): Network signals type of deployment (uni- or bi-direction) to UE
· Option 2 (CATT, CMCC, OPPO, Nokia, Samsung): Signaling of uni-/bi-directional operation is not needed.
· Recommended WF
· No consensus of on the Issues. Continue the discussion in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	Nokia
	Support Option 1 for the following reasons:
· No potential benefits are observed as it is possible for the direction of DL beams of unidirectional to switch from one direction to the opposite when UE is moving from one RRH to the next assuming non-uniform deployment scenarios. 
· It is not obvious how such signalling can address open issues (e.g., Doppler shift jump, one-shot timing adjustment). 


	QC
	Firstly, this signaling is helpful for the UL timing issue in the second thread.
In addition, although the requirements are the same for uni and bi directional model, this information is necessary for UE. Note that most of the previous analysis focus on number of beams calculated in one direction and one side. Uni vs bi-directional signaling is useful when considering two side RRHs and two directions of beams. Moreover, the analysis is targeting minimum requirement, while additional information easily signaled by network can help to improve system performance and speed up measurement a lot, which is beneficial in practice. 
Given that this information is only one bit signaling and available based on deployment, we support option 1 to add this signaling.

	Ericsson
	Support Option 2, we suppose NW signaling of Uni- or Bi-directional deployment can and optimize specific issues occurs in HST FR2 scenario, e.g. UE may optimize beam management or inter-cell mobility in Uni- or Bi-directional deployment and also benefit to two-side RRH along with railway.

	Apple
	It seems the candidate option 1 and 2 in summary and background are switched. 
We support uni-directional deployment signaling, i.e., option 1 in candidate options. 
Signaling whether this is the uni-directional or bi-directional operation can simplify UE’s operation for beam management and the large propagation delay correction. For example, if this is uni-directional, UE will perform beam management using only one panel as UE move along the track. While on the other hand, if this is bi-directional deployment, UE needs to perform beam management using both antenna panels. It is also observed that to uni-directional deployment experience large propagation issue, therefore network signaling can help UE to perform one-time large time adjustment to handle the delay. 
 

	Huawei
	Prefer option 2. As it is agreed on RX beam number in RAN4#100e meeting that [2] RX beams in scenario A and [6] RX beams in scenario B for both uni-/bi-directional scenarios [1]. From UE beam sweeping perspective, there is no different UE behaviour in uni-directional and bi-directional deployment in the same scenario A/B

	ZTE
	We have no strong view. Since only 1 bit payload, so we can support such signalling.

	Samsung
	By following the “candidate options” listed by Moderator, we support Option 2, no need for signaling. At least till now, no requirement differentiation is provided for RF, RRM and Demod, so we are questioning about the expected UE behavior should be different or not if this signaling is provided. 

	CMCC
	It was agreed that no separate requirements for uni-/bi-directional deployments. From this point of view, we do not see the necessity to have the network signaling to indicate type of deployment (uni- or bi-direction) to UE.

	Nokia
	As there is an editorial mistake in our earlier comment, we would like to correct it to support Option 2. Thanks for spotted the mistake!
Based on the comments from the proponents of Option 1, the signalling consumes one bit, which can only indicate whether uni- or bi-directional mode to UE. We can see some benefits in terms of beam management. However, it is unclear how such one bit signalling can be useful to deal with the UL timing issue (or one-time large time adjustment). Assuming the issue only exists in the uni-directional mode might not be valid. We think this issue is related to Issue 1-1-4. Thus, it can be further discussed in Issue 1-1-4. 

	CATT
	From RRM perspective, we prefer option 2. 



Issue 1-1-2: Signaling to indicate set 1 or set 2 RRM requirement
· Background
GtW Agreement from RAN4#101-e:
· Introduce network signalling to configure UE to follow either Set 1 or Set 2 RRM requirements
· Proposals and/or Observations
· Proposal 1 (Apple): Enable cell-specific signalling to indicate set 1 or set 2 RRM requirement when enhanced RRM requirements flag is set in HST FR2 deployments.
· Proposal 2 (Ericsson): RAN4 sends LS to RAN2 for signaling definition of Set 1 or Set 2 RRM requirements.
· Proposal 3 (Ericsson): Send LS to RAN2 to define the following signaling: 
· Introduce network signalling to configure UE to follow either Set 1 or Set 2 RRM requirements 
· Proposal 4 (Samsung): RAN4 needs to inform RAN2 to introduce the network signaling to configure UE to follow either Set 1 or Set 2 enhanced RRM requirements in terms of different RX beams (i.e. RX beam sweeping scaling factor) per UE.
· Recommended WF
· Agree on tentative agreement:
Include signaling of Set 1 or Set 2 enhanced RRM requirement into the LS to RAN2.
· Continue the discussion of LSs in Issue 1-1-6.

Companies views’ collection for 1st round:
	Company
	Comments

	Nokia
	Nokia has contributed LS requesting RAN2 to specify such signalling. 

	QC
	Support recommended WF

	Ericsson
	Agree with recommended WF.

	Apple
	Network signaling of set 1 and set 2 were agreed in previous meeting. 
Our proposal is cell specific signaling since set 1 and set 2 requirements are mainly depends on network deployment. 
 

	Intel
	Agree with recommended WF

	Huawei
	Agree with the recommended WF and cell specific signaling is fine.

	ZTE
	Agree with recommended WF.

	Samsung
	Agree with recommended WF, and as we mentioned in draft LS, per-cell signaling is okay. 

	CMCC
	OK with the recommended WF

	CATT
	Support the tentative agreement. 
Also agree that it is per cell level.



Issue 1-1-3: Applicability of enhanced RRM requirements in TP
· Background
It was noted at RAN4#101-e GTW that
· Note: the applicability of Set 1/2 requirements to the FR2 HST scenarios will be captured in the TR
· Proposals and/or Observations
· Proposal 1 (Qualcomm): Capture the following description of set 1 requirements applicability in TR: 
· When 2Rx beam sweep based requirement (set 1) applies to the deployment scenario with Dmin > 10m or Hdiff (height difference between train rooftop mounted CPE and RRH) > 10m, performance degradation is expected.
· Proposal 2 (Qualcomm): Define different UE capabilities for the two sets of requirements. The 2Rx and 6Rx sweep agreements only apply to neighboring cell and L1-RSRP measurement requirement
· Proposal 3 (ZTE): The applicability restriction of 2 Rx beam requirements is necessary. For the detailed range of Dmin and Hdiff, we are open to discuss.
· Proposals for the TR:
· Proposal 1 (Qualcomm, ZTE): When 2Rx beam sweep based requirement (set 1) applies to the deployment scenario with Dmin > 10m or Hdiff (height difference between train rooftop mounted CPE and RRH) > 10m, performance degradation is expected.
· Proposal 2 (Qualcomm): The 2Rx and 6Rx sweep agreements only apply to neighboring cell and L1-RSRP measurement requirement
· Recommended WF
· In the 1st round, companies are invited to share their opinions whether the proposals above can be included in the TR.

Companies views’ collection for 1st round:
	Company
	Comments

	Nokia
	Regarding Proposal 1, it is not necessary to agree on the proposal as such, but prefer to see the text proposal to the TR.
Regarding Proposal 2, we prefer to consider a case-by-case basis rather than restricting the agreement to these two requirements. 

	QC
	We are fine with capturing proposal 1 text in TR. Proposal 2 is related to other topics, can be discussed separately in those topics as Nokia suggests.

	Ericsson
	Agree on Nokia’s comments on proposal 1 and proposal 2.

	Intel
	For Proposal 1: We prefer to capture different points in TR. Based on our observations, 2 Rx can be applicable even for Dmin = 50m with no significant performance degradation.
For Proposal 2: We believe that it should not be considered as a proposal for TR. And as mentioned by Nokia, it should be considered on case-by-case basis.

	ZTE
	[bookmark: OLE_LINK1]For Proposal 1: We do not mean performance degradation is expected once Dmin > 10m or Hdiff (height difference between train rooftop mounted CPE and RRH) > 10m. We just believe the deployment in the field would not always guarantee Dmin = 10m and Hdiff = 10m, so the applicable value for Dmin and Hdiff without performance degradation should be discussed, such as Dmin = 50m.
For Proposal 2: Agree with Nokia’s view, we have not discuss this question until now.

	Samsung
	P1: Needs clarification, Dmin > 10m is the proposed condition for set 1? Seems the proponent intention is opposite, as I captured this from R4-2200328: “Therefore, we propose that the 2Rx beam sweep based requirement only applies to the cases in which Dmin and Hdiff are both no greater than 10m. When Dmin or Hdiff is larger than 10m, DL Tx beam angle range becomes larger with the same switching point, and 2Rx beams can not cover it.”
P2: Nokia’s proposal on case-by-case basis is reasonable. 

	QC
	To Samsung: Dmin > 10m is the proposed condition for expected performance degradation when set 1 is signaled.
To ZTE: could you share Dmin = 50m analysis to demonstrate that the performance degradation is not observed?
To Intel: could you share the observation of Dmin <= 50m without performance degradation, and we want to know the observation is based which settings and what’s the performance derived with 2 and 6 beams?
We use the analysis framework in R4-2104905, and found that when Dmin is 50m, the optimal switching point when following scenario A setting is at Ds_offset = 125m. When we follow scenario B setting and allow 6 beams, the optimal Ds_offset becomes 50m and the throughput is 20% higher than following scenario A setting (applying set 1 requirement).
Therefore, it is reasonable to say that Dmin = 50m exhibits performance degradation, and consider our original proposal, expect performance degradation when Dmin > 10m and using set 1 requirement.



[bookmark: _Hlk92815799]Issue 1-1-4: Signaling of SSB configuration
· Background
Way forward from RAN4#101-e:
· Further discuss signaling of RRH SSB configuration:
· Option1: Enable network assisted signaling of SSB index and order per RRH
· Option 2: 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 when deployment parameters Dmin and Ds are similar for adjacent RRHs.
· Option 3: The system can work without such assistance signaling
· Proposals and/or Observations
· Proposal 1 (Apple): Support network assisted information, i.e., enable network assisted signaling of SSB index and order 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. Network only signals this mapping when the QCL property relationship can be established across RRHs. If deployment scenario doesn’t satisfy the QCL property similarity across RRHs, network doesn’t have to signal these flags. Send LS in the Appendix to RAN2 for this signaling design.
· Proposal 3 (ZTE): he necessity of introducing NW assistance information signalling is not obvious.
· Proposal 4 (Ericsson): Slightly prefer option1, enable network assisted signaling of SSB index and order per RRH, if have to choose between option1 and option2. UE may improve operation to some extent with assistance of this information. Option2 is rather complex, it may introduce more uncertainty in practice.
· Proposal 5 (Samsung): The network assistance of SSB configuration (e.g., RRC signaling for SSB index and order per RRH, or other indication for inter-/inter-RRH) shall not be introduced in Rel-17 FR2 HST WI.
· Candidate options:
· Option 1 (Apple, Ericsson): Enable network assisted signaling of SSB index and order per RRH
· Option 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.
· Option 3 (ZTE, Samsung): The network assistance of SSB configuration shall not be introduced in Rel-17
· Recommended WF
· Continue the discussion in the 1st round
· It recommended to discuss on the necessity of signaling but other than for UL timing adjustment. Solutions to the problem of a large jump in propagation delay should be treated in the RRM-2 email discussion thread.

Companies views’ collection for 1st round:
	Company
	Comments

	Nokia
	The present description for Options 1 and 2 is abstract. It is not clear how the signalling of either option is realized even though we know it is RAN2 responsibility. Without concrete details, it is hard to evaluate the full benefits. 
In a uniform deployment scenario (where the number of TX beams per RRH is the same and RRH TX beam pointing directions are the same), Options 1 and 2 would give similar end results. However, the signalling overhead may not be the same.   
Do we understand correctly Option 2 require the signalling in Issue 1-1-5? Is it not standalone?  
We’re open to further discuss.  

	QC
	As we explained in our contribution, we propose to signal this type of mapping to UE when UE is connected to RRH1 before (or during) the switch to RRH2 via MAC-CE, which indicates that SSB 1 and 5 are with similar QCL properties (also 2 to 6 etc.) 
The major difference between option 1 and 2 is the information provided: it’s not necessary that cross RRH distances are identical, and track is absolutely straight. In this case, SSB index itself doesn’t imply similar QCL properties, and option 2 mapping is needed to distinguish which SSB indexes has the similar QCL properties and which doesn’t.
	RRH1
	RRH2

	1
	5

	2
	6

	3
	7

	4
	8




	Ericsson
	The signaling in proposal 1 can be defined as a list or matrix, (1,2,3,4); (5,6,7,8); (9,10,11,12); (13,14,15,16), which build the SSB indexes for a cell. each bracket is for one RRH in the cell: the numbers in each bracket are SSB index.

	Apple
	Other than one time large TA adjustment, the SSB index and order information can also help UE to derive the Rx beam as UE move along the track. 
Agree with the signaling example Ericsson provided. It is minimum change since current specification already signal the SSB index per cell. 
For option 2, our understanding is a new QCL definition needs to be introduced in this case. Current defined QCL types A-D all assume the UE is in a fixed location. However, the QCL discussed here assumed UE is in different location and using the same Rx beam to receive different SSBs on different RRHs. This requires RAN1 discussion on defining new QCL type to different QCL relationship between SSB of different RRH with UE in different locations. If this is agreed, RAN4 needs to send LS to RAN1. 

	Intel
	Support option 3. For Option 1 we also see benefits, which are mostly related to UL timing adjustment issue treated in thread [205].

	ZTE
	Support Option 3. Even without such NW assistance signaling, the system can also work, we can not find any indispensable excuse for Option 1 or Option 2. Considering the signaling overhead is not negligible, so we support Option 3.

	Samsung
	Option 3. 
From the necessity of the network assistance information perspective: For bi-directional RRH deployment, even inter-RRH beam switching does not necessarily mean there is large propagation delay difference. In other words, even RAN4 introduce the network assistance of indication of inter-RRH, a complicated applicability rule (involving uni-/bi-directional deployment, etc.) is still required, otherwise the information of inter-/intra-RRH cannot be useful. 
From the complexity of introducing network assistance information perspective: For the RRC signaling for SSB index and order per RRH, obviously it is needed to be broadcast in SIB which will incur additional overhead, and more seriously we have not yet seen a solid and simple proposal which can be delivered to RAN2 for implementation directly before the completion deadline of Rel-17 work item (i.e., within Q1 2022).

	CATT
	We agree option 1 has benefit. but how to handle the tight schedule issue for other group before the R17 deadline?



Issue 1-1-5: Signaling of beam coverage related information
· Background
The proposal was already introduced in the previous RAN4 meetings but didn’t get enough support among the companies. Therefore, the moderator’s opinion is that it is doubtable that it may get standardized in terms of HST FR2 Rel-17 WI.
· Proposals and/or Observations
· 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
· It is recommended to discontinue the discussion unless new strong arguments are disclosed.

Companies views’ collection for 1st round:
	Company
	Comments

	Nokia
	Can the proponent explain why 6 dB beamwidth projection on track is signalled instead of 3 dB beamwidth? 
This signalling seems to be per RRH or per cell? 

	QC
	We are opening to discuss the beam width parameter. We expect SSB index switch happens at 6dB beam width in HST, but other numbers are possible. 
Since we are in a late stage of this WI, we can accept moderator’s recommendation.

	Intel
	Ok with recommended WF.

	ZTE
	OK with recommended WF.

	Samsung
	Ok with recommended WF.

	CATT
	Support Recommended WF



Issue 1-1-6: LS to RAN2 on Network Signaling
· Background
A number of Draft LSs were submitted to the meeting:
· LS Draft on Beam Management Enhancement in the Appendix of R4-2200328 by Qualcomm
· Pending on agreements in Issues 1-1-4 and 1-1-5
· [Draft] LS on network signaling for Rel-17 NR HST RRM, R4-2200883 by Ericsson
· Includes signaling of Set 1 or Set 2 enhance RRM requirements
· Pending on agreements in Issues 1-2-2 and 1-2-3.
· [Draft] LS on network signalling for Rel-17 FR2 NR HST RRM, R4-2201666 by Nokia
· Focusing on signaling of Set 1 or Set 2 enhance RRM requirements
· [Draft] LS on Network Signalling for Rel-17 NR FR2 HST RRM, R4-2201767 by Samsung
· Includes signaling of Set 1 or Set 2 enhance RRM requirements
· Pending on the final agreement on One Shot Large UL Timing Adjustment Flag in RRM‑2 email discussion thread

In the WF from RAN4#99-e it was agreed to have a combined LS to RAN2 on all HST FR2 signaling flags:
· Add HST FR2 Network deployment flag to the combined LS to RAN2 on all HST FR2 signalling flags.
· At that meeting Nokia has volunteered to edit the combined LS.
A need to include signaling of Set 1 or Set 2 enhance RRM requirements follows directly from the agreement in RAN1#1-1e (see also Issue 1-1-2).
· Recommended WF
· Since some of LSs are still pending on agreements in the other Issues and have overlapping requests to RAN2, in the 1st round it is recommended to agree on the combined LS editor, i.e., whether it is Nokia or the other volunteering company(ies).

Companies views’ collection for 1st round:
	Company
	Comments

	Nokia1
	Nokia is still interested to be the editor of combined CR on network signaling to RAN2.

	Ericsson
	Agree with Nokia’s comments.

	Samsung
	We volunteer to be LS drafter, and as we comment in two meeting earlier, a combined LS for all relevant signaling should be drafted when the clear requirement with different requirement sets and different signaling can be provided. We only have agreement after last meeting’s GTW. Content-wise, also pending on the discussion on the timing part.



Sub-topic 1-2: Deployment-related issues
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2-1: Train travelling opposite to the serving beam
· Background
One of the companies has demonstrated that that there are no mobility problems in this opposite scenario-A when DRX is off or for DRX cycle length 40. However, problems start to appear for DRX 80 and above. Other companies think that alternative solution would be selection of different offset.
· Proposals and/or Observations
· Proposal 1 (CATT): To resolve potential mobility issue when the train is travelling direction is opposite to the serving beam orientation, it’s better to define the assistance signalling for beam direction.
· Proposal 2 (ZTE): To resolve the handover issue for the case of opposite direction moving, configuring a different offset value in the same trigger event is enough.
· Observation 1 (Nokia): With planned SSB without DRX and DRX 40 ms work reasonably well, but already DRX 80 ms has clearly too long delays to provide robust mobility. 
· Observation 2 (Nokia): For unidirectional Scenario A, the DRX upper bound is set to 40 ms for UE moving in the opposite direction to the RRH TX beam pointing direction and 80 ms for UE moving in the same direction as the RRH TX beam pointing direction.  
· Proposal 3 (Nokia): For unidirectional Scenario A, set the DRX upper bound to [40 ms].
· Proposal 4 (CATT): For the potential mobility issue when the train is travelling direction is opposite to the serving beam orientation, it can be resolved by using proper event offset in NW if NW knows the UE moving direction.
· Proposal 5 (Ericsson): Based on our understanding, the following are possible solutions to deal with the problem (we suppose a similar problem may occur in L1 mobility): 
· Shorter DRX may alleviate the problem, but we doubt it will completely resolve it. 
· Implement UE-initiated TCI activation/deactivation, but no additional signaling is allowed with regard to agreement in previous meetings. 
· Alter the conditions of L1 mobility and L3 mobility, for example, parameters in A3/A5  in L3 mobility adopts different values, before the SNR drops. The addition of signaling to UE, for example intra-RRH mobility or inter-RRH mobility, may be beneficial to the solution, but this needs to be investigated. 
We encourage open discussions on the issue.
· Candidate options:
· Option 1 (ZTE, CATT): Configure a different mobility parameter, e.g., HO offset for opposite direction
· Option 2 (Nokia): For unidirectional Scenario A, set the DRX upper bound to [40 ms]
· Recommended WF
· Discuss candidate options in the 1st round.
· Clarify whether and which network assistance signaling is needed for Option 1

Companies views’ collection for 1st round:
	Company
	Comments

	Nokia
	Options 1 and 2 do not contradict with each other. Option 2 is simpler but it can be used in combination with Option 1. 

	QC
	According to analysis from Nokia, option 1 may not resolve the issue completely. We can support option 2 as a resolution.

	Ericsson
	Option2a or Option 2b.  Even the deployment scenario isn’t in WI, we suggest to check the practical risk of improper UE implementation which isn’t optimized for the issue. 

	Intel
	Support Option 2

	ZTE
	Support both Option 1 and 2.

	Samsung
	Support Option 1. Both Option 1 and Option 2 can be achieved by proper NW configuration. Restriction on DRX upper bound in the RAN4 spec may not be needed for other NW vendors, so we don’t see the necessity of introducing additional restriction here. 

	CATT
	Support option 1.  And option 1 and option 2 can be NW implementation. No spec impact. 



Issue 1-2-2: Two-side RRM deployment in Scenario-B
· Background
It RAN4#101-e it was agreed that
Consideration of RRH positions at one/both sides of rail track doesn’t have impact on 6Rx beams agreement in Scenario B (set 2)
However, it left open whether it is necessary and how to address scenario-B (Set 2) with two-side RRH.
Some companies propose not to consider two-side RRH deployments in a special way. At the same time, two groups of solution are proposed:
· Based on network signaling 
· Proposals and/or Observations:
· Proposal 1 (CATT): It is not necessary to separate the requirements for one side of the track and two sides of the track. Use unified RX beams for Scenario B.  NW assistance indication to UE may be helpful to solve the two-side RRH.
· Proposal 2 (Apple): It is not necessary to define additional RRM requirement for scenario B (set 2) with two side RRH.
· Proposal 3 (Qualcomm): For FR2 HST neighboring cell search enhancement, consider 6Rx sweeping and an additional 1.5 scaling factor to account for the two-side RRH search if network can provide assistant information to UE as proposed in section 2.7.
· Proposal 4 (ZTE): To address the two-side RRH deployment, two possible solution should be further discussed.  
· Solution 1: Introduce additional scaling factor 
· Solution 2: Indicated to UE to switch antenna panel
· Proposal 5 (Ericsson): Suggest discussing the necessity of signaling of RRH side position information.
· Proposal 6 (Ericsson): There are several options to deal with the case of scenario-B (Set 2) with two-side RRH: 
· No special consideration for two-side RRH, rely on UE’s implementation to cover both directions. 
· Introduce signaling to indicate the queue of directions of RRHs in one cell to UE. 
· Extra scaling factor is used for scenario-B (Set 2) to allow UE more time if UE justifies the necessity.
We prefer option2 but we’re open to discussion.
· Candidate options:
· Option 1 (Apple): No special consideration for two-side RRH deployment
· Option 2a (Ericsson): Introduce signaling to indicate the queue of directions of RRHs in one cell to UE
· Option 2b (ZTE, Ericsson): Indicated to UE to switch antenna panel/RRH side position information
· Option 3 (Qualcomm, ZTE): Use extra [1.5] scaling for DRX [<=80] ms
· Recommended WF
· Discuss candidate options in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	Nokia
	Support Option 1.

	QC
	We support option 3. Note that option 3 is not asking for a separate set of requirement. The proposal is to apply a factor of 1.5 on under discussion Mpss/sss and Mmeaurement factors and the agreed number of Rx beams. 
According to our analysis, with 1.5 factor, the detection and measurement is still fast enough for ISD = 700m.
We are open to the signaling, but since it is per RRH configuration, MAC-CE command might be needed instead of RRC configuration?

	Apple
	Based on agreement that “RRH positions at one/both sides of rail track doesn’t have impact on 6Rx beams agreement in Scenario B (set 2)” , it was our understanding that the doubling effect is already included in the requirement for Scenario B with 6 Rx beams.
For Option 3, when 1.5 scaling is used with 6 Rx beam, the requirement becomes 9. It is even larger than 8 Rx beam. 
For option 2b, the UE switches antenna panel based on bi-directional deployment signaling. This is one of the reasons we think uni-directional or bi-directional signaling is helpful other than the one-time large TA adjustment. However, it is not clear why UE switch panel based on one side or two side deployment. Is the assumption here still UE has 2 panels, one facing front, one facing back?  

	Intel
	Support Option 1 and agree with comment from Apple – 6 Rx beams already cover both sides.

	ZTE
	Support Option 2b and 3.
For Option 2b, to Apple: As shown in Fig.1, UE can switch the receiving panel for two-side RRH deployment, then better beam coverage can be guaranteed especially when UE is close to the serving RRH. Here one panel facing the RRHs on the left of the railway, while another panel facing the RRHs on the right of the railway.


Fig.1 Two CPE panels for two sides deployment(uni-directional)


	Samsung
	Support Option 1 and agree with comment from Apple. 

	CATT
	Support option 1.

	QC
	Based on our understanding, all the previous analysis are based on one-side RRH, could Apple, Samsung or Intel provides the Tdoc number showing that 6Rx is enough to cover both sides? If all the previous analysis is on one-side, then additional factor is needed if we consider both sides. 
Note that the agreement “RRH positions at one/both sides of rail track doesn’t have impact on 6Rx beams agreement in Scenario B (set 2)” doesn’t exclude using an additional scaling factor to account for two-side RRHs, since the complete agreement is (R4-2120292):
Agreements:
Consideration of RRH positions at one/both sides of rail track doesn’t have impact on 6Rx beams agreement in Scenario B (set 2)
Way forward:
FFS, whether it is necessary and how to address scenario-B (Set 2) with two-side RRH
Way forward from GtW:
· Baseline: M2 = 1.5 if SMTC periodicity > [40] ms, otherwise M2=1
FFS if a different scaling factor is needed for scenario-B with two-side RRH




Issue 1-2-3: Change of RRH panel orientation in uni-directional deployments
· Proposals and/or Observations:
· Proposal 1 (Ericsson): Suggest discussing the necessity of signaling of information on direction of RRH panel in case that occasional change of direction of RRH panel orientation.
· Proposal 2 (Qualcomm): Network signals uni-direction or bi-direction deployment to UE. In uni-directional deployment, network signals the beam direction of new RRH, to which UE is switching, w.r.t. UE moving direction when it changes.
· Candidate options:
· Option 1: Network signals the beam direction of new RRH
· Option 2: Other options are not precluded
· Recommended WF
· It is recommended to discuss the candidate options in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	Nokia
	The rationale behind Option 1 is to reduce UE RX beam searching time. What is the difference with Issue 1-1-5, e.g., beam peak direction angle relative to track?

	
	To Nokia: if 1-1-5 is agreed, we don’t need option 1. However, option 1 is a signaling solution with less complexity, when compared to issue 1-1-5.

	Intel
	There is no need in additional signalling. 
If there will be no uni-/bi- directional signalling, then UE will always assume bi-directional where we don’t have that issue. 
If there will be uni-/bi- directional signalling, then the issue can be resolved with correct combination of that signalling: operating in uni-directional -> switching to bi-directional during the beam direction change -> switch back to uni-directional after new direction is identified

	Samsung
	Agree with Intel’s comment. 



Sub-topic 1-3: UE capabilities
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-3-1: Capability to support different RX beam sweeping number
· Background
Way forward from RAN4#101-e:
Further discuss UE capability to support different RX beam sweeping number:
· Option 1: Define different UE capabilities to support 2Rx beams and 6Rx beam operation.
· Option 2: UE can support both 2Rx and 6Rx beams operations and adapt the number of Rx beams accordingly. No capacity is needed.
· Proposals and/or Observations
· Proposal 1 (CATT): It is not necessary to introduce UE capability to indicate UE can support 2 RX beams or 6 RX beams. UE supports both 2 RX and 6 RX beams operations.
· Proposal 2 (Apple): UE support Set 1 and Set 2 RRM requirement based on network signaling without a capability.
· Proposal 3 (Qualcomm): Define different UE capabilities for the two sets of requirements. The 2Rx and 6Rx sweep agreements only apply to neighboring cell and L1-RSRP measurement requirement
· Proposal 4 (ZTE): Considering the possible mixed deployment of Scenario A and Scenario B, UE should support both 2 and 6 Rx beam sweeping, not need any corresponding UE capability.
· Proposal 5 (CMCC): UE can support both 2Rx and 6Rx beams operations and adapt the number of Rx beams accordingly. No capacity is needed.
· Proposal 6 (Ericsson): Support	Option 2: UE shall support both 2Rx and 6Rx beams operations and adapt the number of Rx beams accordingly. No capacity is needed.
· Proposal 7 (OPPO): No UE capability is need to support different Rx beam sweeping number.
· Proposal 8 (Samsung): FR2 HST UE (power class 6 UE) shall mandatorily support both Set 1 and Set 2 enhanced RRM requirements, in terms of different RX beams (i.e. RX beam sweeping scaling factor) per UE.
· Candidate options:
· Option 1 (Qualcomm): Define different UE capabilities to support 2Rx beams and 6Rx beam operation.
· Option 2 (CATT, Apple, ZTE, CMCC, Ericsson, OPPO, Samsung): UE can support both 2Rx and 6Rx beams operations and adapt the number of Rx beams accordingly. No capacity is needed.
· Recommended WF
· Check in the 1st round if Option 2 is agreeable:
FR2 HST UE (power class 6 UE) shall mandatorily support both Set 1 and Set 2 enhanced RRM requirements, in terms of different RX beams (i.e., RX beam sweeping scaling factor) per UE.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	Although we believe the capabilities provide flexibility for UE implementation, we can compromise to the recommended WF if issue 1-1-3 proposal 1 can be agreed and our compromise proposal for issue 3-1-1 is considered agreeable. If the assumption is that the deployment can include both scenarios on the same route, we need to capture the application guidance to ensure correct network signaling. With our 3-1-1 compromise proposal, no separate capabilities provide less implementation flexibility but reduce implementation complexity, then it becomes a good trade-off from UE perspective.

	Ericsson
	We are ok with option2. 

	Apple
	Support option 2

	Intel
	Support recommended WF 
Since mixed Scenario A/B deployment can be considered, it is important that UE can satisfy the requirements for both Set 1 and Set 2. 

	ZTE
	Support Option 2.

	Samsung
	Option 2 and agree with recommended WF. 

	CMCC
	OK with the recommended WF

	CATT
	Support Recommended WF



Issue 1-3-2: UE feature list
· Background
The following UE features are proposed for the Rel-17 NR FR2 HST WI. More details can be found in the paper [R4-2201877, Views on FR2 HST PDSCH performance requirements, Intel Corporation, RAN4 #101-bis-e, January 2022.].
[image: ]
Component (2) “Support of enhanced RRM requirements for FR2 HST” is relevant to HST FR2 RRM.
· Recommended WF
· Discuss whether “Support of enhanced RRM requirements for FR2 HST” UE feature is sufficient for Rel-17 NR FR2 HST WI.

Companies views’ collection for 1st round:
	Company
	Comments

	Ericsson
	Ok with the list.
Just a question: shall we use power class to identify the feature support? Is it possible that power class 6 will used in another scenario in the future?

	ZTE
	OK with this UE feature, but we are not sure whether per-band type is necessary? Or per-UE type is enough?

	Samsung
	Generally okay with list, but it is better to be discussed in next meeting, after a more understanding of the newly introduced features after the discussion in this meeting. 




Sub-topic 1-4: Other
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-4-1: CR work split
· Background
At the previous RAN4#101 that companies have identified their interest providing CRs for the following sections (CR work Split):

	[bookmark: _Hlk93526320]TS 38.133 section number
	TS 38.133 section title
	Responsible company

	4
	SA: RRC_IDLE state mobility

	4.1
	Cell Selection
	

	4.2
	Cell Re-selection
	ZTE

	5
	SA: RRC_INACTIVE state mobility

	5.1
	Cell Re-selection
	

	6
	RRC_CONNECTED state mobility

	6.1
	Handover
	Ericsson

	6.2
	RRC Connection Mobility Control
	Ericsson

	7
	Timing

	7.1
	UE transmit timing
	Nokia

	7.2
	UE timer accuracy
	

	7.3
	Timing advance
	

	7.4
	Cell phase synchronization accuracy
	

	7.7
	deriveSSB-IndexFromCell tolerance
	

	8
	Signalling characteristics

	8.1
	Radio Link Monitoring
	CATT

	8.5
	Link Recovery Procedures
	CATT

	8.10
	Active TCI state switching delay
	Samsung

	8.12
	Uplink spatial relation switch delay
	Samsung

	9
	Measurement Procedure

	9.2
	NR intra-frequency measurements
	Nokia

	9.5
	L1-RSRP measurements for Reporting
	ZTE

	9.8
	L1-SINR measurements for Reporting
	Huawei

	9.10
	CSI-RS based L3 measurements
	Huawei



· Recommended WF
· The companies are invited to verify whether all of the clauses are with enhancements are listed
· The companies are encouraged to volunteer for the BigCR editor for the TS 38.133.

Companies views’ collection for 1st round:
	Company
	Comments

	Nokia1
	We can be bigCR editor for 38.133.

	YYY
	

	ZZZ
	




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.

	R4-2201847, TP to TR 38.854 on Mobility Performance in HST FR2 Deployment Scenarios, Nokia, Nokia Shanghai Bell

	Company
	Comments

	XXX
	

	YYY
	

	ZZZ
	



	R4-2201848, TP to TR 38.854 on the Number of Rx beams, Nokia, Nokia Shanghai Bell

	Company
	Comments

	XXX
	

	YYY
	

	ZZZ
	




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 signaling
	[bookmark: _Hlk93525336]Issue 1-1-1: Signaling of uni-/bi-directional operation
Background:
The companies still have opposite opinions about a need for network signaling. Some companies indicate that no requirement differentiation is provided in between uni- and bi-directional deployments and signaling is not addressing directly the open issues. On the other hand, other companies think that the flag can help to optimize UE beam management.
Tentative agreements:
None
Candidate options:
· Option 1 (QC, Ericsson, Apple): Network signals type of deployment (uni- or bi-direction) to UE
· Option 2 (Nokia, Huawei, Samsung, CMCC, CATT): Signaling of uni-/bi-directional operation is not needed
Recommendations for 2nd round:
Continue the discussion in the 2nd round.

[bookmark: _Hlk93525343]Issue 1-1-2: Signaling to indicate set 1 or set 2 RRM requirement
Background:
Based on the proposed LSs and the comment by Apple in the 1st round it is moderator’s opinion that it is a common understanding that Set1/2 enhanced requirements signaling is cell-specific.
Tentative agreements:
Include cell-specific signaling of Set 1 or Set 2 enhanced RRM requirement into the LS to RAN2.
Recommendations for 2nd round:
Confirm the tentative agreement in the 2nd round.

[bookmark: _Hlk93525356][bookmark: _Hlk93524564]Issue 1-1-3: Applicability of enhanced RRM requirements in TP
Background:
Based on the company comments, Proposal 2 shall be considered on case-by-case basis.
Regarding the Proposal 1, there is no common agreement about the recommended ranges of values for Dmin and Hdiff with Set-1 requirements. Looks like more analysis is needed.
The proposing companies are also encouraged to bring TP to the TR at the next meeting.
Tentative agreements:
None
Candidate options:
· Option 1: 2Rx beam sweep based requirement (set 1) applies to the deployment scenario with Dmin > [10] m or Hdiff (height difference between train rooftop mounted CPE and RRH) > [10] m, performance degradation is expected.
· Option 2: Other options are not precluded
Recommendations for 2nd round:
It is recommended to add directly the issue to the WF without further discussion in the 2nd round:
FFS, whether it should be clarified in the TR that 2Rx beam sweep based requirement (set 1) applies to the deployment scenario with Dmin > [10] m or Hdiff (height difference between train rooftop mounted CPE and RRH) > [10] m, performance degradation is expected.

[bookmark: _Hlk93525364][bookmark: _Hlk93524637]Issue 1-1-4: Signaling of SSB configuration
Background:
The candidate options discussed in the first round:
· Option 1: Enable network assisted signaling of SSB index and order per RRH
· Option 2: 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 3: The network assistance of SSB configuration shall not be introduced in Rel-17
In general, the companies are doubting whether it is possible to introduce any complicated signaling, e.g., based on MAC-CE, in terms of HST FR2 Rel-17 WI, especially, due to a need clarify further the details of signaling.
Next, the moderator’s observation is that the most supported is Option 3, but there is still some discussion of Option 1. However, Option 2 was not supported by the companies that much.
Tentative agreements:
None
Candidate options:
· Option 1 (Apple, Ericsson): Enable network assisted signaling of SSB index and order per RRH.
· Option 2 (Intel, ZTE, Samsung): The network assistance signaling of SSB configuration shall not be introduced in Rel-17.
Recommendations for 2nd round:
Discuss further the candidate options in the 2nd round.

[bookmark: _Hlk93525375]Issue 1-1-5: Signaling of beam coverage related information
Background:
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.
The proposal didn’t get sufficient support in between companies in terns of HST FR2 Rel-17.
Tentative agreements:
None
Candidate options:
None
Recommendations for 2nd round:
It is recommended to discontinue the discussion in Rel-17.

[bookmark: _Hlk93525386]Issue 1-1-6: LS to RAN2 on Network Signaling
Background:
There is still a number of open issues on NWA signaling that prevent the submission of combined LS to RAN2 that could cover all potentially needed signaling.
Tentative agreements:
None
Candidate options:
None
Recommendations for 2nd round:
A TDoc number will be requested for the LS in case of significant progress in the 2nd round. 
Otherwise, the LS should be postponed till the next meeting, and the LS responsible can be agreed in between the volunteered companies.

	[bookmark: _Hlk93524918]Sub-topic #1-2: Deployment-related issues
	[bookmark: _Hlk93525401][bookmark: _Hlk93524939]Issue 1-2-1: Train travelling opposite to the serving beam
Background:
In the first round the following options were discussed:
· Option 1 (ZTE, CATT): Configure a different mobility parameter, e.g., HO offset for opposite direction
· Option 2 (Nokia): For unidirectional Scenario A, set the DRX upper bound to [40 ms]
The companies still have different opinions about the resolution of potential issues with mobility in the HST FR2 Scenario-A where the train travelling direction is opposite to the serving beam orientation.
The companies have pointed out that the Options are not mutually exclusive, however, the adjustment of HO parameters is an implementation issue without standardization impact.
Even though only one company has referred to this issue from Issue 2-2-2, the majority of the companies still see it possible to agree on the upper bound = 80 ms both to Sets 1 (Scenario-A) and 2. However, some companies still support Option 2.
This issue directly impacts the following requirements:
· Time period for PSS/SSS detection (Issue 2-2-3)
· Measurement period for intra-frequency measurements without gaps (Issue 2-2-3)
· L1-RSRP measurement requirement (Issue 2-2-4)
· RLM/BFD evaluation period (Issue 3-1-1)
Tentative agreements:
None
Candidate options:
· Option 1: The DRX upper bound = 80 ms applies both to Sets 1 (Scenario-A) and 2 (Scenario-B).
· Option 2 (Nokia, QC, Intel): For unidirectional Scenario A, set the DRX upper bound to [40 ms].
Recommendations for 2nd round:
The discussion of the DRX upper bound should continue in this issue only, i.e., the Issue 2-2-2 will be discontinued.
It is recommended to discuss the Issue at the GtW, and then apply achieved agreement to all other pending Issues (2-2-3, 2-3-4, and 3-1-1).

[bookmark: _Hlk93525407][bookmark: _Hlk93525117]Issue 1-2-2: Two-side RRM deployment in Scenario-B
Background:
The following candidate options were discussed in the first round:
· Option 1 (Apple): No special consideration for two-side RRH deployment
· Option 2a (Ericsson): Introduce signaling to indicate the queue of directions of RRHs in one cell to UE
· Option 2b (ZTE, Ericsson): Indicated to UE to switch antenna panel/RRH side position information
· Option 3 (Qualcomm, ZTE): Use extra [1.5] scaling for DRX [<=80] ms
It looks like Options 2a and 2b that involve signaling have some further questions from the companies, and, thus, need more clarification. On the other hand. Option 1 and 3 have clear proponents.
Many companies think that 6 Rx beams is already sufficient to cover the deployments with the RRH on both sides of the track.
Tentative agreements:
None
Candidate options:
· Option 1 (Apple, Samsung, CATT, Intel, Nokia): No special consideration for two-side RRH deployment
· Option 2 (QC, ZTE): Use extra [1.5] scaling for DRX [<=80] ms for all SMTC periodicities
Recommendations for 2nd round:
The discussion should continue in the 2nd round and the issue  will be recommended for the GtW session.
The agreement here will directly impact the agreements in the Issues 2-2-3, 2-2-4.

[bookmark: _Hlk93525629]Issue 1-2-3: Change of RRH panel orientation in uni-directional deployments
Background:
In general, it seems that companies do not see a need in such additional signaling. However, the agreement is pending on the agreements in Issues 1-1-1 and 1-1-2.
Tentative agreements:
None
Candidate options:
· Option 1: Network signals the beam direction of new RRH
· Option 2: No need in additional signaling
Recommendations for 2nd round:
It is recommended to postpone further discussion until other related issues are clarified.
Include directly in the WF:
FFS, whether additional signaling should be defined to identify to the UE a change of RRH panel orientation in uni-directional deployment, considering the outcomes of the discussions on signaling of uni-/bi-directional operation and on two-side RRM deployment.

	Sub-topic 1-3: UE capabilities
	[bookmark: _Hlk93525755]Issue 1-3-1: Capability to support different RX beam sweeping number
Background:
All of the companies except one think that UE (power class 6 UE) shall mandatorily support both Set 1 and Set 2 enhanced RRM requirements.
At the same time, it is not clear to the moderator why an applicability note/recommendation in the TR should have an impact in this agreement. It is not clear either why specifically BLM/BFD evaluation period requirements should be taken into account whereases there are in general two different sets of enhanced RRM requirements (Set 1 and Set 2) defined For HST FR2.
The discussion in Issues 3-1-1 can continue.
Tentative agreements:
FR2 HST UE (power class 6 UE) shall mandatorily support both Set 1 and Set 2 enhanced RRM requirements, in terms of different RX beams (i.e., RX beam sweeping scaling factor) per UE.
Candidate options:
None
Recommendations for 2nd round:
It is recommended to agree on tentative agreement.

[bookmark: _Hlk93526237]Issue 1-3-2: UE feature list
Background:
Seems that companies need more time to check the definition of HST FR2 RRM feature group component.
Tentative agreements:
None
Candidate options:
None
Recommendations for 2nd round:
Add FFSs directly to the WF:
Companies are encouraged to check further UE feature needed for the support of enhanced RRM requirements for FR2 HST:
· FFS, whether power class shall be used to identify the feature support
· FFS, whether per-band type is necessary or per-UE type is enough

	Sub-topic #4-1: Other
	Issue 2-1-1: CR work split
Background:
Nokia has volunteered to the Big CR editor for TS 38.133.
Tentative agreements:
None
Candidate options:
None 
Recommendations for 2nd round:
Include the informative Table with the CR work split to the WF.




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”

	R4-2201847
	Since no comments were received on the TP in the 1st round, it is recommended to agree on the TP.

	R4-2201848
	Since no comments were received on the TP in the 1st round, it is recommended to agree on the TP.



Discussion on 2nd round
Sub-topic 1-1: Network Signaling
Issue 1-1-1: Signaling of uni-/bi-directional operation
	GtW Agreement:
· Introduce network assistance to inform UE on the FR2 HST deployment type (uni-directional or bi-directional)



	Background:
The companies still have opposite opinions about a need for network signaling. Some companies indicate that no requirement differentiation is provided in between uni- and bi-directional deployments and signaling is not addressing directly the open issues. On the other hand, other companies think that the flag can help to optimize UE beam management.
Recommendations for 2nd round:
Continue the discussion in the 2nd round.

	Company
	Comments

	Ericsson
	It relies on the discussion results on different topics or issues which can get benefits from the signaling.  A sticky discussion in this issue can not help. We suggest discussing it in relevant issues.

	Nokia
	Share the view as Ericsson. 
We suggest to group and discuss all signalling-related issues (including Sub-topic 1-3: indication of inter-RRH in thread [205]) under Issue 1-1-4.

	Intel
	Pending agreements on related issues. 

	Apple
	Agree with Ericsson and Nokia

	CATT
	Can agree Ericsson and Nokia. Come back to conclude it after agreement on detailed RRM requirements.



Issue 1-1-2: Signaling to indicate set 1 or set 2 RRM requirement
	Agreement:
Include cell-specific signaling of Set 1 or Set 2 enhanced RRM requirement into the LS to RAN2.



	Background:
Based on the proposed LSs and the comment by Apple in the 1st round it is moderator’s opinion that it is a common understanding that Set1/2 enhanced requirements signaling is cell specific.
Recommendations for 2nd round:
Confirm the tentative agreement in the 2nd round.

	Company
	Comments

	Ericsson
	Agree with recommendations.

	Intel
	Ok with tentative agreement

	Apple
	Agree

	CATT
	Support tentative agreement. 

	Huawei
	Agree

	ZTE
	Agree



Issue 1-1-3: Applicability of enhanced RRM requirements in TP
	Way forward:
· FFS, whether it should be clarified in the TR that 2Rx beam sweep based requirement (set 1) applies to the deployment scenario with Dmin > [10] m or Hdiff (height difference between train rooftop mounted CPE and RRH) > [10] m, performance degradation is expected.
· The proponents are encouraged to bring a TP to the TR, where the discussion can focus on the TP.



	Company
	Comments

	Nokia
	As mentioned in the first round, we encourage the proponent to bring a TP to the TR, where the discussion can focus on the TP.



Issue 1-1-4: Lightweight network assistance signaling
	Way forward:
Discuss further which NWA signaling is needed:
· Option 1: Enable network assisted signaling of SSB index and order per RRH.
· Option 2: The network assistance signaling of SSB configuration shall not be introduced in Rel-17.
· Option 3: Introduce inter-RRH indication
· Option 4: Other options are not precluded



	Background from RRM-1:
The candidate options discussed in the first round:
· Option 1: Enable network assisted signaling of SSB index and order per RRH
· Option 2: 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 3: The network assistance of SSB configuration shall not be introduced in Rel-17
In general, the companies are doubting whether it is possible to introduce any complicated signaling, e.g., based on MAC-CE, in terms of HST FR2 Rel-17 WI, especially, due to a need clarify further the details of signaling.
Next, the moderator’s observation is that the most supported is Option 3, but there is still some discussion of Option 1. However, Option 2 was not supported by the companies that much.
Background from RRM-2 (Topic 2.3 Description of request to RAN2 on introduction of inter-RRH indication):
· [Background] Different view has been collected on whether the inter-RRH indication is essential for triggering one shot large timing adjustment. From WI rapporteur perspective, timely completion of WI shall be also considered for introducing new signalling especially such new signalling is MAC CE based as proposed by some companies. Therefore, moderator suggest to further discuss the request to RAN2 on introduction of such MAC CE based signalling. Only if RAN4 can reach some level of consensus on description of such MAC CE based signalling including coordination procedure with existing TCI switching mechanism, we can consider sending the LS to RAN2. Otherwise, RAN4 shall drop introduction of indication of inter-RRH in Rel-17 but focus on the robustness of DL timing jump threshold detection based approach considering false alarm probability and measurement accuracy
· Proposed Way Forward: 
· RAN4 will further discuss the description of request to RAN2 on introduction of inter-RRH indication in 2nd round 
· Only if RAN4 can reach some level of consensus on description of indication of inter-RRH signalling including coordination procedure with existing TCI switching mechanism, we can consider to send the LS to RAN2. If RAN2 also confirmed the feasibility of introducing such signalling, RAN4 will introduce the corresponding requirements in the next RAN4 meeting.
· Otherwise, RAN4 shall drop introduction of indication of inter-RRH in Rel-17 but focus on the robustness of DL timing jump threshold detection based approach considering false alarm probability and measurement accuracy
· [Moderator]: Can moderator proposal on introduction of inter-RRH indication be agreed? Companies open to discuss option 1 can provide comment to revise the description of indication proposal.
· Option 1: Yes 
· Description of the indication from LS draft proposal (QC):
Under the R17 work items on high speed train support for FR2, RAN4 has identified the necessity of informing UE the inter-RRH TCI state switch due to the large propagation delay difference across signals from different RRHs in uni-directional model. 
RAN4 has agreed to introduce the network assistant signaling informing UE that a TCI state switch is across RRH when the current TCI state and the next TCI state are from different RRHs. 
When UE receives the network indication of TCI state switch across RRH, UE can utilize the timing from measurement to compensate the large propagation delay difference between the current and the next TCI states.
RAN4 kindly asks RAN2 to design the corresponding signalling for cross RRH TCI state switch indication to support the operation in high speed train scenario in FR2.
· Option 2: No 
Recommendations for 2nd round:
Discuss further the candidate options in the 2nd round.

	Company
	Comments

	Comments from RRM 1 before GtW

	Ericsson
	We prefer Option1. To support Option1, we suppose only RRC signaling is enough, because The WI assumes only one CPE per train, the overhead isn’t enormous.  

	Nokia
	From the first round discussion in this thread and also in thread [205] especially sub-topic 1-3, we gather there are benefits in introducing network assistance signalling.
Therefore, we support some kind of lightweight network assistance signalling, which requires minimum effort from other RAN working groups; the signalling should address and provide all the benefits (e.g., UL timing issues, RX beam search, etc.).
We do not have strong preference for either Option 1 (Enable network assisted signaling of SSB index and order per RRH) or Option 2 (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).
We propose to modify Option 1 in the way forward as follows:
Option 1: Enable lightweight network assisted signaling

	Intel
	Prefer Option 3. As it was mentioned by moderator, we doubt whether it is possible to introduce complicated signaling in terms of HST FR2 Rel-17 WI. At the same time, we see benefits from Option 1, so we will not object this option.

	Apple
	Support option 1. 
We think this is light weight signaling design with limited spec impact, and can be used to improve UE beam management and UL timing inter-RRH signaling assistance.   

	Comments from RRM-2 before GtW

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

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


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

	Comments after GtW

	QC
	We address Samsung’s previous comments related to GTW discussion below.
Samsung’s comments:
Introducing the flag in MAC-CE command came with TCI state switch command also involves extensive RAN2 works, and we expect the discussion on when and whether the flag is applicable is needed, which is even not possible considering there is only one quarter left to complete this Rel-17 work item. 
Could the proponent of signalling indication of inter-RRH gives the details whether/how the inter-RRH signalling should be added for: 
-	MAC-CE based PDCCH TCI indication
-	MAC-CE based PDSCH TCI set activation/deactivation
-	DCI-based PDSCH TCI indication
-	The relationship between PDCCH and PDSCH beam indication
Our reply for Samsung’s comment:
We believe that designing a flag in MAC-CE with this description:
“RAN4 has agreed to introduce the network assistant signaling informing UE that a TCI state switch is across RRH. The signaling methods can be either RRC based signaling which indicate SSB index and order per RRH, or through dynamic signaling via MAC CE come with TCI state switch”
When RAN2 still has one meeting left is feasible. We are not aware of a precedence that RAN4 can not request RAN2 to design a network assistant signaling as simple as a flag in MAC-CE because RAN2 has only one meeting left.
For the second question on how the signaling should be added to: among the listed items, FR1 HST DPS model chooses MAC-CE based PDSCH TCI switch command, and the inter-RRH indication flag coming with the MAC-CE TCI switch command is a simple solution that we recommend. However, more detailed signaling design it should belong to RAN2 discussion, not RAN4.
FR1 HST DPS model from 38.101-4:
For Test 1-1, TCI state switching command scheduled by MAC CE with MCS 4 is transmitted in slot #i that satisfy. PDCCH and PDSCH associated with TCI # (k mod 2) is transmitted by kth RRH from slot#



	QC
	Based on Apple’s version, we provide an updated version below:
Under the R17 work items on high speed train support for FR2, RAN4 has identified the necessity of informing UE the inter-RRH TCI state switch due to the large propagation delay difference across signals from different RRHs in uni-directional model. 
RAN4 has agreed to introduce the network assistant signaling informing UE that a TCI state switch is across RRH. The signaling methods include either RRC based signaling which indicates the set of SSB index belongs to each RRH, or through dynamic signaling via MAC-CE comes with TCI state switch.
We consider MAC-CE more feasible than DCI.
Regarding the signaling design, we consider the information provided in the current description is sufficient, we have 
· The purpose and the information indicated by the signaling: network assistant signaling informing UE that a TCI state switch is across RRH
· The timing of signaling: dynamic signaling via MAC-CE comes with TCI state switch
· We even clarify the type of TCI state switch expected, which seems unrelated to signaling design but we still address it. 
For example, another RAN4 agreed LS with MAC-CE signaling: 
R4-2115107 LS on UL gap in FR2 RF enhancement
The following two UL gap configuration and activation mechanisms are agreed
•	#1: UL gap should be explicitly configured and activated/deactivated directly by RRC signaling
•	#2: UL gap should be explicitly configured by RRC and activated and deactivated by MAC CE
Then the rest of signaling detail is left RAN2 to design. 
The level of details specified in this LS is no better than our proposal. As the feasibility of UE autonomous detection is questionable, we suggest companies to provide constructive suggestions to the LS in addition to raising questions and concern, to ensure the system can work smoothly.

	Apple
	Move our comments from closed discussion of RRM-2. 
To follow up GTW discussion, and Samsung’s comment in 1st round about “more seriously we have not yet seen a solid proposal which can be delivered to RAN2 for implementation directly.”, here are some possible examples. 
In current SIB signaling, here is the spec: 
ServingCellConfigCommonSIB ::=      SEQUENCE {
     ...
    ssb-PositionsInBurst                    SEQUENCE {
        inOneGroup                          BIT STRING (SIZE (8)),
        groupPresence                       BIT STRING (SIZE (8))                                       OPTIONAL -- Cond Above6GHzOnly
    },
 
Our understanding of Ericsson’s example in 1st round is something new similar to this structure. For example one group maps to one RRH, and bit string within one group indicates index and order of SSB index along the track. For example, [1 1 0 1] indicates SSB 0, 1, 3 are used for one RRH, and they are in the order along the track.  From UE point of view, based on the direction UE is traveling, UE can derive the next SSB across RRH. 
Another example is reuse the signaling, and when FR2 HST flag is configured, the existing signaling can be re-interpreterad, where group means RRH, or bit string indicates SSB index and order within each RRH. 
Example 1 adds new fields, which enables very flexible indication number of RRH, and SSB per RRH, for example, 16 RRH and max 4 SSB per RRH. Example 2 reuses the same signaling with re-interpretation, has minimum specification change and no additional signaling overhead. The limitation is max 8 RRH per cell due to max 8 groups. However, R17 feMIMO inter-cell L1-mobility can be used in this case for faster handover.  
Overall, it is RAN2’s job to design the proper signaling. For LS, in our view, we just need to clearly indicate what we need, and RAN2 will come up detailed signaling and description. 
Slightly edit from QC’s proposed text: 
The signaling methods include either RRC based signaling which indicates the set of SSB index and order along the track belongs to each RRH, or through dynamic signaling via MAC-CE comes with TCI state switch.

	Samsung
	In general, we are still not convinced about the necessity of introducing signalling to indicate inter-RRH TCI switching, since we have not been shown the evidence that the system will be broken down if 
If companies think without inter-RRH signalling, the UE’s one shot timing adjustment mechanism can’t work, then our suggestion is to revert the whole mechanism but just relying on RA-based mechanism, i.e., no standard impact at all, because seems no one delay it is feasible to use RA-based mechanism to tackle UL timing issue. 
For MAC-CE based inter-RRH TCI switching, it should be noted that at least the following MAC-CEs could be relevant: 
· (1) MAC-CE for indication of TCI state for UE-specific PDCCH
· (2) MAC-CE for activation/Deactivation of UE-specific PDSCH TCI state
It is claimed that one bit to add to (1) to indicate the TCI switching is inter or intra-RRH, while obviously one bit is not enough for (2). For PDSCH TCI switching, the RRC-configure  MAC-CE activate  DCI indicate procedure can be followed. If inter-RRH switching is indicated for PDCCH, then how about PDSCH? 
For RRC based signalling, as mentioned above, we don’t agree the necessity of introducing inter-RRH signalling which will facilitate the timing issue. 
Furthermore, the inter-RRH and intra-RRH are terms for FR2 HST deployment scenario, while it is not aligned with the terminology used in RAN1 and RAN2. 

	QC
	To Samsung: could you provide and example that in FR2 HST, an inter-RRH TCI switch can apply to PDCCH and not PDSCH, or vice versa? Note that in uni-directional deployment, the propagation delay difference is more than 4CP, and therefore we don’t think we can have PDCCH on the old RRH but PDSCH on the new RRH. 
Given that PDCCH and PDSCH *must* switch to the new TCI state simultaneously when the TCI state switch is cross RRH, the question
If inter-RRH switching is indicated for PDCCH, then how about PDSCH?
Has an obvious answer: the indication applies to PDSCH. Given that PDSCH and PDCCH TCI state switch will happen simultaneously when the switch is cross RRH, an MAC-CE indication comes with cross RRH TCI state switch is sufficient information for RAN2 to design the signaling, since the indication applies to *both* PDCCH and PDSCH’s TCI states no matter how it is signaled.
Update the text proposal incorporate Apple’s change below:
Under the R17 work items on high speed train support for FR2, RAN4 has identified the necessity of informing UE the inter-RRH TCI state switch due to the large propagation delay difference across signals from different RRHs in uni-directional model. 
RAN4 has agreed to introduce the network assistant signaling informing UE that a TCI state switch is across RRH. The signaling methods include either RRC based signaling which indicates the set of SSB index and order along the track belongs to each RRH, or through dynamic signaling via MAC-CE comes with TCI state switch.
To address Samsung’s first comment on no issue without network signaling: we do see significant issue on both UL and DL side when false alarm happens (UE detect cross-RRH switch while in fact it is intra-RRH switch):
On DL side, when false alarm happens, UE applies a timing change of a significant portion of or larger than CP (depends on how much timing is drifted since SSB is detected, if UE travels 50m, it’s larger than half CP, if UE travels 100m, it’s larger than CP) while the actual timing doesn’t change. UE can’t successfully decode downlink data with such a large timing error.
For UL side, it is even much worse. UE applies twice DL timing change to UL TA, and while the actually TA doesn’t change since it’s intra-RRH switch, then the network sees a large than one CP or two CP timing error on UL (considering the two examples given in downlink).
Therefore, both UL and DL can break when false alarm happens. To prevent such link failure, we suggest to add network signaling.

	QC
	Add a short note to further clarify: even if we want to consider the impractical case that PDCCH cross RRH TCI state switch happens before PDSCH, UE has no issue to adjust timing after UE get the timing for new RRH from first cross-RRH TCI state switch since UE is running tracking loops on the new RRH’s timing.




Sub-topic 1-2: Deployment-related issues
Issue 1-2-1: Train travelling opposite to the serving beam
	Agreement:
The DRX upper bound = 80 ms applies both to Sets 1 (Scenario-A) and 2 (Scenario-B).
Way forward:
The companies are encouraged to provide the analysis of Scenario-A where the train is travelling in the direction opposite to the serving beam orientation in the TR.



	Background:
In the first round the following options were discussed:
· Option 1 (ZTE, CATT): Configure a different mobility parameter, e.g., HO offset for opposite direction
· Option 2 (Nokia): For unidirectional Scenario A, set the DRX upper bound to [40 ms]
The companies still have different opinions about the resolution of potential issues with mobility in the HST FR2 Scenario-A where the train travelling direction is opposite to the serving beam orientation.
The companies have pointed out that the Options are not mutually exclusive, however, the adjustment of HO parameters is an implementation issue without standardization impact.
Even though only one company has referred to this issue from Issue 2-2-2, the majority of the companies still see it possible to agree on the upper bound = 80 ms both to Sets 1 (Scenario-A) and 2. However, some companies still support Option 2.
This issue directly impacts the following requirements:
· Time period for PSS/SSS detection (Issue 2-2-3)
· Measurement period for intra-frequency measurements without gaps (Issue 2-2-3)
· L1-RSRP measurement requirement (Issue 2-2-4)
· RLM/BFD evaluation period (Issue 3-1-1)
Recommendations for 2nd round:
Discuss further the candidate options in the 2nd round and take agreement into account for the issues listed above.

	Company
	Comments

	Ericsson
	Option 1 seems an applicable solution to deal with the issue on L3 mobility.
To determine opposite direction, Doppler check by serving cell is needed to set HO offset before HO,  serving cell can know if UE is moving towards or far away, if UE is moving towards serving cell, then the serving cell can set different HO offset.
The above procedure can work in uni-direction deployment. 
But it cannot solve similar issue on L1 mobility, L1 mobility still needs to be checked with similar method(proper beam management) to L3 mobility.

	Nokia
	Preferred Option 2 but Option 1 is also Ok. 
Option 1 might give performance degradation for beam management. 

	Intel
	Prefer Option 1. However, DRX is up to network configuration, so it will be network responsibility to avoid L1 and L3 mobility issue. We are ok to keep 80ms

	Apple
	Prefer Option 1

	CATT
	Option 1 can work. 

	ZTE
	Support Option 1.

	Comments after Moderator’s proposal to agree on 80 upper bound

	
	



Issue 1-2-2: Two-side RRM deployment in Scenario-B
	GtW agreement:
· No special consideration for two-side RRH deployment for RRM requirements definition




	Background:
In the first round the following options were discussed:
· Option 1 (ZTE, CATT): Configure a different mobility parameter, e.g., HO offset for opposite direction
· Option 2 (Nokia): For unidirectional Scenario A, set the DRX upper bound to [40 ms]
The companies still have different opinions about the resolution of potential issues with mobility in the HST FR2 Scenario-A where the train travelling direction is opposite to the serving beam orientation.
The companies have pointed out that the Options are not mutually exclusive, however, the adjustment of HO parameters is an implementation issue without standardization impact.
Even though only one company has referred to this issue from Issue 2-2-2, the majority of the companies still see it possible to agree on the upper bound = 80 ms both to Sets 1 (Scenario-A) and 2. However, some companies still support Option 2.
This issue directly impacts the following requirements:
· Time period for PSS/SSS detection (Issue 2-2-3)
· Measurement period for intra-frequency measurements without gaps (Issue 2-2-3)
· L1-RSRP measurement requirement (Issue 2-2-4)
· RLM/BFD evaluation period (Issue 3-1-1)
Recommendations for 2nd round:
Discuss further the candidate options in the 2nd round and take agreement into account for the issues listed above.

	Company
	Comments

	Ericsson
	We observed and raised the risk of the issue. It relies on UE’s capability and practical implementation to monitor and detect different directions. 
If most ensure it’s not problematic to UE design and proper implementation can cover different directions with current framework, we can support Option1. 

	Nokia
	Let us focus on Issue 1-1-4. If lightweight network assistance signalling is supported, then this issue should be addressed as well.

	Intel
	Support Option 1. Our understanding is that agreement for scenario B was made considering that 6 Rx beams are enough to cover both sides of the track

	QC
	Uni/bi-directional signaling can be helpful for UE to reduce search range and possibly cover both side RRH.

	Apple
	Option 1



Issue 1-2-3: Change of RRH panel orientation in uni-directional deployments
	[bookmark: _Hlk93525773]Agreement:
Do not define defined additional network signalling to identify to the UE a change of RRH panel orientation in uni-directional deployment, which is merged with Issue 1-1-4.




Sub-topic 1-3: UE capabilities
Issue 1-3-1: Capability to support different RX beam sweeping number
	Agreement:
FR2 HST UE (power class 6 UE) shall mandatorily support both Set 1 and Set 2 enhanced RRM requirements, in terms of different RX beams (i.e., RX beam sweeping scaling factor) per UE.



	Background:
All of the companies except one think that UE (power class 6 UE) shall mandatorily support both Set 1 and Set 2 enhanced RRM requirements.
At the same time, it is not clear to the moderator why an applicability note/recommendation in the TR should have an impact in this agreement. It is not clear either why specifically BLM/BFD evaluation period requirements should be taken into account whereases there are in general two different sets of enhanced RRM requirements (Set 1 and Set 2) defined For HST FR2.
The discussion in Issues 3-1-1 can continue.
Recommendations for 2nd round:
It is recommended to agree on tentative agreement.

	Company
	Comments

	Ericsson
	Agree with recommendations.

	Intel 
	Support tentative agreement

	QC
	We can compromise, but want companies to consider the complexity reduction proposal for RLM/BFD evaluation since UE can support both set 1 and 2.

	Apple
	Agree  

	CATT
	Support tentative agreement.

	Huawei
	Agree

	ZTE
	Agree with recommendations.



Issue 1-3-2: UE feature list
	[bookmark: _Hlk93526509]Way forward:
Companies are encouraged to check further UE feature needed for the support of enhanced RRM requirements for FR2 HST:
· FFS, whether power class shall be used to identify the feature support
· FFS, whether per-band type is necessary or per-UE type is enough



Sub-topic 1-4: CR work split (informative)
	TS 38.133 section number
	TS 38.133 section title
	Responsible company

	BigCR editor
	Nokia

	4
	SA: RRC_IDLE state mobility

	4.1
	Cell Selection
	

	4.2
	Cell Re-selection
	ZTE

	5
	SA: RRC_INACTIVE state mobility

	5.1
	Cell Re-selection
	

	6
	RRC_CONNECTED state mobility

	6.1
	Handover
	Ericsson

	6.2
	RRC Connection Mobility Control
	Ericsson

	7
	Timing

	7.1
	UE transmit timing
	Nokia

	7.2
	UE timer accuracy
	

	7.3
	Timing advance
	

	7.4
	Cell phase synchronization accuracy
	

	7.7
	deriveSSB-IndexFromCell tolerance
	

	8
	Signalling characteristics

	8.1
	Radio Link Monitoring
	CATT

	8.5
	Link Recovery Procedures
	CATT

	8.10
	Active TCI state switching delay
	Samsung

	8.12
	Uplink spatial relation switch delay
	Samsung

	9
	Measurement Procedure

	9.2
	NR intra-frequency measurements
	Nokia

	9.5
	L1-RSRP measurements for Reporting
	ZTE

	9.8
	L1-SINR measurements for Reporting
	Huawei

	9.10
	CSI-RS based L3 measurements
	Huawei



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.
	R4-2202596, CR On RRC_CONNECTED state mobility for HST FR2 RRM, Ericsson

	Company
	Comments

	QC
	Thank you for the draft. According to the WF, the table should be updated as:

	Serving cell 
	FR of target NR 
	Tidentify_intra_NR [ms]

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

	≥ -8
	FR2
	N/A
	MAX (1000 ms, 10 xN2 x TSMTC))

	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.
NOTE 2:   N2=2 when [highSpeedMeasFlagFR2]  = [set1]; N2=6 when [highSpeedMeasFlagFR2] = [set2].



Could you kindly consider our suggestion? Thank you.



	R4-2202595, [Draft] LS on network signaling for Rel-17 NR FR2 HST RRM

	Company
	Comments

	Full email discussion from the reflector from multiple companies
	From: 3gpp_tsg_ran_wg4: tsg ran working group 4 <3GPP_TSG_RAN_WG4@LIST.ETSI.ORG> On Behalf Of Lo, Anthony (Nokia - GB/Bristol)
Sent: Tuesday, January 25, 2022 12:28
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [101-bis-e][204] NR_HST_FR2_RRM_1 - LS
Dear Sean, Jackson, 

Thank you for your comments. 

We have updated the LS to facilitate discussions and uploaded to 
                Draft_R4-2202595 Draft LS on FR2 HST RRM sig v06_QC2_withTCI_Nokia3.docx

The changes are as follows:
· The piece of text that is not yet agreed in RAN4 is highlighted in yellow
· RAN2 has the expertise, so it is recommended to remove “the R16 FR1 HST signaling design can be considered as a reference framework”

Companies are welcome to make comments on the LS before today’s GTW to save meeting time. 

Best Regards,
Nokia

From: 3gpp_tsg_ran_wg4: tsg ran working group 4 <3GPP_TSG_RAN_WG4@LIST.ETSI.ORG> On Behalf Of Chu-Hsiang Huang
Sent: Tuesday, January 25, 2022 9:30 AM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [101-bis-e][204] NR_HST_FR2_RRM_1 - LS

Hi Jackson,
Based on our understanding, Chairman’s guidance is “Please don’t expect much time and please aim to converge as a part of email discussions as much as possible”. However, as we mentioned in our previous email in which the new version is proposed, we addressed Samsung’s comment and wait for 20hrs (now it’s 24hrs) without any new concerns/comments raised. Until then we added the inter-RRH signaling part to the LS. We recognize the fact that the meeting timeline is tight, but we still tried our best to follow Chairman’s guideline to resolve the issues and reach to consensus as much as possible, without pushing the further discussion to GTW. 
Note that it passed 1am in US west coast and at least some break before GTW is required for US west coast people, so unfortunately we can’t address further technical comment on this issue. It will be very unfortunate that the inter-RRH signaling still can’t be agreed to add on the LS in due to we don’t have enough time in GTW and companies raised issues not during extended discussion but in GTW. We are open to discuss the wording and detail, but at least we hope companies can make agreement on asking RAN2 to design the inter-RRH signaling, based on the situation we explained in this and the other thread.

Best regards,
Sean

From: He Wang (Jackson) <h0809.wang@samsung.com> 
Sent: Tuesday, January 25, 2022 1:05 AM
To: Chu-Hsiang Huang <chuhsian@qti.qualcomm.com>; 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: RE: [101-bis-e][204] NR_HST_FR2_RRM_1 - LS

WARNING: This email originated from outside of Qualcomm. Please be wary of any links or attachments, and do not enable macros.
Dear Sean,
 
Sorry the added part on inter-RRH beam indication is beyond the current RAN4 agreement, which I don’t believe we are ready to accept that part. 
Of course we are open to discuss the LS over GTW, and I expect even the Nokia’s version still needs GTW’s checking, as I comment in previous email. 
 
Regards,
Jackson (He Wang)
 
 
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 [mailto:3GPP_TSG_RAN_WG4@LIST.ETSI.ORG] On Behalf Of Chu-Hsiang Huang
Sent: 2022年1月25日 15:31
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [101-bis-e][204] NR_HST_FR2_RRM_1 - LS
 
Hi all,
As we suggested in the other thread, given that no further concerns raised for sending the LS in the past 20hrs including final checking window and extended discussion round, we added the latest version of text proposal on cross-RRH signaling on top of the latest LS provided by Nokia:
 
https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_101-bis-e/Inbox/Drafts/%5B101-bis-e%5D%5B204%5D%20NR_HST_FR2_RRM_1/LS/Draft_R4-2202595%20Draft%20LS%20on%20FR2%20HST%20RRM%20sig%20v05_Nokia2_QC2_withTCI.docx
 
Comments and suggestions are welcome. Thank you.
 
Best regards,
Sean
 
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 <3GPP_TSG_RAN_WG4@LIST.ETSI.ORG> On Behalf Of He Wang (Jackson)
Sent: Monday, January 24, 2022 8:24 AM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [101-bis-e][204] NR_HST_FR2_RRM_1 - LS
 
WARNING: This email originated from outside of Qualcomm. Please be wary of any links or attachments, and do not enable macros.
Dear Anthony, Sean a.o,
 
Thanks Anthony’s revision and we can understand Sean and your intention to avoid too much details in RAN2 design, and to make progress, we are okay to removing the example table.
But again, we need to make sure we are delivering the necessary information to RAN2.  
I assume this version can be used as the baseline to further discussion in the final round retune-to discussion, since I assume the group is not one the same page to directly agree on this.
 
Is my understanding correct? 
 
Regards,
Jackson (He Wang)
 
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 [mailto:3GPP_TSG_RAN_WG4@LIST.ETSI.ORG] On Behalf Of Lo, Anthony (Nokia - GB/Bristol)
Sent: 2022年1月24日 18:03
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [101-bis-e][204] NR_HST_FR2_RRM_1 - LS
 
Dear Sean, Jackson, 
 
Thank you for revising the LS. 
 
We have further revised the LS and uploaded to:
                Draft_R4-2202595 Draft LS on FR2 HST RRM sig v04_QC_Nokia2.docx
 
In short, we have added this sentence based on the agreement: 
“RAN4 has also agreed to introduce a new power class for FR2 HST UE, which is numbered as UE power class 6 and the UE type is high speed train roof-mounted UE.”
 
We have a concern regarding this sentence: it is not sure if it is needed. 
“It should be noted that the above network signalings except deployment type are only applicable to FR2 power class 6 UE, which is FR2 UE type for high speed train roof-mounted UE”.
 
We share the same view as QC regarding adding suggestions for signalling design. This means all interested companies can add their suggestions to the LS, which would unnecessarily complicate the LS.
 
Best Regards,
Anthony
 
 
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 <3GPP_TSG_RAN_WG4@LIST.ETSI.ORG> On Behalf Of Chu-Hsiang Huang
Sent: Monday, January 24, 2022 7:12 AM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [101-bis-e][204] NR_HST_FR2_RRM_1 - LS
 
Hi Jackson,
We understand the intention, but as we commented, in our view, we as RAN4 doesn’t have the expertise to agree to the “signal design suggestion” as detailed as the proposed LS draft. Is there any precedent of LS to RAN2 that advising them how to design the signaling and which flag should be contained in which IE? If not, we prefer not to cross working group obligation division.
If further information needed to be provided to RAN2, we suggest to replace the signaling design by the following text. It aligns to Samsung’s suggestion but without advising RAN2 on signaling design.
 
It should be noted that the above network signalings except deployment type are only applicable to FR2 power class 6 UE, which is FR2 UE type for high speed train roof-mounted UE, and the R16 FR1 HST signaling design can be considered as a reference framework.
 
New version is uploaded as: Draft_R4-2202595 Draft LS on FR2 HST RRM sig v03_Samsung_QC.docx
 
Best regards,
Sean
 
From: He Wang (Jackson) <h0809.wang@samsung.com> 
Sent: Sunday, January 23, 2022 10:07 PM
To: Chu-Hsiang Huang <chuhsian@qti.qualcomm.com>; 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: RE: [101-bis-e][204] NR_HST_FR2_RRM_1 - LS
 
WARNING: This email originated from outside of Qualcomm. Please be wary of any links or attachments, and do not enable macros.
Dear Sean,
 
Thanks for the discussion. 
Since there is only one meeting cycle left, our suggestion is we give as much information as we can to make RAN4’s intention clearly. 
I think in the end, RAN2 will anyway ask our views on that (either through 3GPP or company’s internal channel)….
Our revision is generally based on LS drafting before the meeting, and if you found some proposal is against your understanding, we are happy to further discuss that. 
 
Regards,
Jackson (He Wang)
 
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 [mailto:3GPP_TSG_RAN_WG4@LIST.ETSI.ORG] On Behalf Of Chu-Hsiang Huang
Sent: 2022年1月24日 13:54
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [101-bis-e][204] NR_HST_FR2_RRM_1 - LS
 
Hi Jackson,
We agreed with this principle:
“It should be noted that the above network signalings are only applicable to FR2 power class 6 UE, which is FR2 UE type for high speed train roof-mounted UE.”
Applies to set 1 and 2, and enable/disable large timing adjustment signaling since there are requirements associated with them. However, for uni/bi directional signaling, what do you mean by “applicable”? If it is not obvious, we suggest to exclude it. 
 
Besides, the text after “RAN4 suggest the signaling design……” belongs to RAN2 discussion, at least from our perspective, RAN4 doesn’t have the expertise to agree or disagree with the suggestion. Could you explain why we need to include “signal design suggestion” while RAN4’s obligation is only to explain what information should be conveyed in the signaling?
 
Best regards,
Sean
 
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 <3GPP_TSG_RAN_WG4@LIST.ETSI.ORG> On Behalf Of He Wang (Jackson)
Sent: Sunday, January 23, 2022 8:20 PM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [101-bis-e][204] NR_HST_FR2_RRM_1 - LS
 
WARNING: This email originated from outside of Qualcomm. Please be wary of any links or attachments, and do not enable macros.
Dear Lars,
 
Thanks for the updated version to include latest GTW agreement. 
We still have comments on the draft LS, and pls. find the revision as below: 
   Draft_R4-2202595 Draft LS on FR2 HST RRM sig v02_Nokia_Samsung.docx
 
Regards,
Jackson (He Wang)
 
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 [mailto:3GPP_TSG_RAN_WG4@LIST.ETSI.ORG] On Behalf Of Dalsgaard, Lars (Nokia - FI/Oulu)
Sent: 2022年1月24日 7:06
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [101-bis-e][204] NR_HST_FR2_RRM_1 - LS
 
Dear all,
 
Sorry about the delay but please find an updated version of the LS in the folder – capturing the latest GTW agreement on Friday.
https://www.3gpp.org/ftp/tsg_Ran/WG4_Radio/TSGR4_101-bis-e/Inbox/Drafts/%5B101-bis-e%5D%5B204%5D%20NR_HST_FR2_RRM_1/LS/Draft_R4-2202595%20Draft%20LS%20on%20FR2%20HST%20RRM%20sig%20v01_Nokia.docx
 
Comments and edits are welcome.
 
Regards,
Lars
 
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 <3GPP_TSG_RAN_WG4@LIST.ETSI.ORG> On Behalf Of Dalsgaard, Lars (Nokia - FI/Oulu)
Sent: Friday, January 21, 2022 9:46 AM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [101-bis-e][204] NR_HST_FR2_RRM_1 - LS
 
Hi Sean,
 
That is my understanding – yes. I expect all agreements which needs to be communicated to RAN2 will be included in this LS.
 
Regards,
Lars
 
From: Chu-Hsiang Huang <chuhsian@qti.qualcomm.com> 
Sent: Friday, January 21, 2022 9:12 AM
To: Dalsgaard, Lars (Nokia - FI/Oulu) <lars.dalsgaard@nokia.com>; 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG; Petrov, Dmitry (Nokia - FI/Espoo) <dmitry.a.petrov@nokia-bell-labs.com>
Subject: RE: [101-bis-e][204] NR_HST_FR2_RRM_1 - LS
 
Hi Lars and Dmitry,
If we achieve any agreement on network signaling for UL timing jump, will it be included in this LS? I think it’s clear from GTW discussion, but we just want to confirm since new Tdoc request deadline is approaching. Thank you very much for drafting the LS.
 
Best regards,
Sean
 
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 <3GPP_TSG_RAN_WG4@LIST.ETSI.ORG> On Behalf Of Dalsgaard, Lars (Nokia - FI/Oulu)
Sent: Thursday, January 20, 2022 1:05 PM
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: [101-bis-e][204] NR_HST_FR2_RRM_1 - LS
 
WARNING: This email originated from outside of Qualcomm. Please be wary of any links or attachments, and do not enable macros.
Dear all,
 
I was instructed to draft and share the initial draft on LS on network signalling for Rel-17 NR FR2 HST RRM. The LS captures the current agreements in RAN4 which needs to be conveyed to RAN2 for introduction of the agreed signalling assistance. Draft is available on the server:
https://www.3gpp.org/ftp/tsg_Ran/WG4_Radio/TSGR4_101-bis-e/Inbox/Drafts/%5B101-bis-e%5D%5B204%5D%20NR_HST_FR2_RRM_1/LS/Draft_R4-2202595%20Draft%20LS%20on%20FR2%20HST%20RRM%20sig%20v00.docx
 
Comment and edits are welcome.
 
Best Regards,
Lars, 
Nokia


	QC
	
From: Chu-Hsiang Huang <chuhsian@qti.qualcomm.com> 
Sent: Tuesday, January 25, 2022 8:33
To: Petrov, Dmitry (Nokia - FI/Espoo) <dmitry.a.petrov@nokia-bell-labs.com>; 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: RE: [101-bis-e][204] NR_HST_FR2_RRM_1

Hi Jackson, Dmitry and all,
We want to check the consensus of issue 1-1-4 in the current stage of extended discussion. Samsung provided additional comments and asked new questions about signaling proposals at UTC 1/24 6:08am, and we provided our feedback and addressed all the questions at UTC 1/24 8:25am. Additional clarification is provided by us at UTC 1/24 2:52pm. Now it passed UTC 1/25 6am, more than 20hrs after we addressed Samsung’s question. Since no feedback is received, and it passed 10pm in US west coast and less than 7 hours away from final GTW, could we assume that the technical discussion is concluded since we’ve addressed concerns on the signaling proposal, and we can start to check if any revision on the proposed LS draft is needed? We got an offline comment from Nokia, and here is the latest version:

Under the R17 work items on high speed train support for FR2, RAN4 has identified the necessity of informing UE the inter-RRH TCI state switch due to the large propagation delay difference across signals from different RRHs in uni-directional model. 
RAN4 has agreed to introduce the network assistant signaling informing UE that a TCI state switch is across RRH. The signaling methods include but not limited to either RRC based signaling which indicates the set of SSB index and order along the track belongs to each RRH, or through dynamic signaling via MAC-CE comes with TCI state switch.

Given that multiple UE vendors and infra vendors found performance issues in UE autonomous detection without informing UE that the TCI state switch is cross RRH, and the proponents actively addressed concerns and questions from Samsung, we hope companies can focus on finalizing LS draft to save GTW discussion time as advised by Chairman. We understand that the meeting timeline is very tight especially in this week, and people are working around the clock, but we hope RAN4 doesn’t run into the situation that no further questions or comments received 20hrs during the second and extended round discussion while Chair already advised that RAN4 needs to make the decision within this meeting, but then the potential agreement and addition text in LS are objected by one or two opponents who didn’t raise any concern 20hrs after their original concerns were addressed. Then this potential issue recognized by most of companies can not be addressed by the option preferred by majority companies (majority is based on GTW discussion observation).

We understand that Samsung has different opinions on whether the performance degradation is avoidable and concerns on relevant information provided to RAN2 for signaling design, and we tried our best to address all Samsung’s questions as soon as possible. Given the explanations above, we will be very appreciate if Samsung can compromise to send the LS asking RAN2 to design the signaling for informing UE the cross-RRH switch, and we are willing to work with Samsung and include Samsung’s suggestion on LS text if possible. 

The email discussion on WF is included below:
[Moderator]: see Issue 1-1-4 for details.

	Email Discussion during GtW
	
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 <3GPP_TSG_RAN_WG4@LIST.ETSI.ORG> On Behalf Of Chu-Hsiang Huang
Sent: Tuesday, January 25, 2022 17:52
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [101-bis-e][204] NR_HST_FR2_RRM_1 - LS

Hi Lars,
As we commented previously, for inter-RRH signaling, we expect that the no further comment received during the a long waiting period including a large portion of extended discussion period after we addressed all opponents comments implies agreement, given that Chair advised that we need to make decision in this meeting. The only comment we got during the extended discussion period is that this is still not agreeable after we added the paragraph for inter-RRH signaling.

Therefore, since we already got a new Tdoc number, could you upload the latest version (Nokia version after ours) to inbox, and let Chair decide which LS to approve? Thank you.

Best regards,
Sean

From: Dalsgaard, Lars (Nokia - FI/Oulu) <lars.dalsgaard@nokia.com> 
Sent: Tuesday, January 25, 2022 6:56 AM
To: He Wang (Jackson) <h0809.wang@samsung.com>; 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG; Chu-Hsiang Huang <chuhsian@qti.qualcomm.com>
Subject: RE: [101-bis-e][204] NR_HST_FR2_RRM_1 - LS

WARNING: This email originated from outside of Qualcomm. Please be wary of any links or attachments, and do not enable macros.
Dear Jackson,

Thanks for the fast reply. 

So it means that the version already uploaded to inbox – R4-2202595 - is then agreeable to Samsung.

Question is then if anyone objects the LS in R4-2202595?
https://www.3gpp.org/ftp/tsg_Ran/WG4_Radio/TSGR4_101-bis-e/Inbox/R4-2202595.zip

Regards,
Lars

From: He Wang (Jackson) <h0809.wang@samsung.com> 
Sent: Tuesday, January 25, 2022 4:50 PM
To: Dalsgaard, Lars (Nokia - FI/Oulu) <lars.dalsgaard@nokia.com>; 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG; 'Chu-Hsiang Huang' <chuhsian@qti.qualcomm.com>
Subject: RE: [101-bis-e][204] NR_HST_FR2_RRM_1 - LS

Dear Lars,

Thanks for asking. 
As we comment during GTW, Nokia’s uploaded version R4-2202595 is okay to us. 
The added highlight part on top of R4-2202595 is beyond existing agreement. 

Regards,
Jackson (He Wang)


From: Dalsgaard, Lars (Nokia - FI/Oulu) [mailto:lars.dalsgaard@nokia.com] 
Sent: 2022年1月25日 22:47
To: He Wang (Jackson) <h0809.wang@samsung.com>; 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG; 'Chu-Hsiang Huang' <chuhsian@qti.qualcomm.com>
Subject: RE: [101-bis-e][204] NR_HST_FR2_RRM_1 - LS

Dear Jackson,
 
It was not completely clear to me whether to use the QC version or the latest version (Nokia version). Hence, I took the latest. Can I ask if an LS based on the QC-version would be agreeable to Samsung?
 
LS should reflect the RAN4 view.
 
Regards,
Lars
 
From: He Wang (Jackson) <h0809.wang@samsung.com> 
Sent: Tuesday, January 25, 2022 4:36 PM
To: Dalsgaard, Lars (Nokia - FI/Oulu) <lars.dalsgaard@nokia.com>; 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG; 'Chu-Hsiang Huang' <chuhsian@qti.qualcomm.com>
Subject: RE: [101-bis-e][204] NR_HST_FR2_RRM_1 - LS
 
Dear Lars and all,
 
Thanks for the revision of LS. 
 
Sorry I missed to comment on this QC’s proposed revision, because I am confused about what is the “latest version” we are discussion during GTW just now. 
The revision is not acceptable to us, because we don’t reach any agreement on inter-RRH signaling, and I think LS should be drafted based on RAN4 agreement, right?
 
Regards,
Jackson (He Wang)
 
From: 3gpp_tsg_ran_wg4: tsg ran working group 4 [mailto:3GPP_TSG_RAN_WG4@LIST.ETSI.ORG] On Behalf Of Dalsgaard, Lars (Nokia - FI/Oulu)
Sent: 2022年1月25日 22:12
To: 3GPP_TSG_RAN_WG4@LIST.ETSI.ORG
Subject: Re: [101-bis-e][204] NR_HST_FR2_RRM_1 - LS
 
Dear all,
 
Please find a clean version of the LS uploaded:
https://www.3gpp.org/ftp/tsg_Ran/WG4_Radio/TSGR4_101-bis-e/Inbox/Drafts/%5B101-bis-e%5D%5B204%5D%20NR_HST_FR2_RRM_1/LS/Draft_R4-2202765%20Draft%20LS%20on%20FR2%20HST%20RRM%20sig%20v07_Nokia3_Editor.docx
 
It is based on the latest draft from Nokia.
 
Regards,
Lars





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”

	R4-2200877
	CR On RRC_CONNECTED state mobility for HST FR2 RRM
Due to the focus of the discussions at the technical issues at this meeting, it is recommended to not pursue for the agreement on the draftCR at this meeting, and to resubmit it at the following meeting.

	R4-2202594
	WF on FR2 HST RRM requirements (part 1)
It is recommended to agree on the WF.

	R4-2202595
	LS on network signaling for Rel-17 NR FR2 HST RRM
TBA, Return to after the GtW session.




[bookmark: _Hlk93526441]Topic #2: Mobility and Measurement procedure
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200100
	CATT
	Further discussion on RRC Idle/Inactive and connected state mobility requirements for FR2 HST
Proposal 1: Use the same DRX upper round for both Set1 and Set2.  
Proposal 2: The same M2 can be used in Scenario-B with two-side RRH. 
[Moderator]: treated in Topic#1, Issue 1-2-2
Proposal 3: For the potential mobility issue when the train is travelling direction is opposite to the serving beam orientation, it can be resolved by using proper event offset in NW if NW knows the UE moving direction.
[Moderator]: treated in Topic#1, Issue 1-2-1
Proposal 4: Define two sets of requirements for Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra . N1 refers to the agreed Rx numbers.  

	R4-2200261
	Apple
	Discussion on mobility requirement for FR2 HST
Proposal 1: For connected state mobility, requirement can be enhanced corresponding to the set 1 and set 2 UE Rx beam numbers.
Proposal 2: For connected state mobility, no need to further define different scaling factor for scenario-B with two-side RRH.
[Moderator]: treated in Topic#1, Issue 1-2-1
Proposal 3: Requirement to identify target NR cell for RRC connection re-establishment to known NR intra-frequency cell MAX (400 ms, 5 x N1 x TSMTC).
Proposal 4: Requirement to identify target NR cell for RRC connection re-establishment to unknown NR intra-frequency cell MAX (1000 ms, 10 x N1 x TSMTC).
Proposal 5: Handover requirement can be enhanced corresponding to the set 1 and set 2 UE Rx beam numbers.
[bookmark: _Hlk92901566]Proposal 6: For idle/inactive mode cell reselection enhancement, Use 320 ms DRX cycle as baseline for following analysis and requirement definition. The scaling factor N1 can reuse the set 1 and set 2 Rx beam numbers.

	R4-2200583
	ZTE Corporation
	Discussion on RRC Idle Inactive and Connected state mobility requirements for HST FR2
Proposal 1: Using 80 ms as the DRX upper bound for enhanced RRM HST FR2 requirements for both Scenario A and Scenario B. 
Proposal 2: For time to identify Known NR cell, we prefer Option 1b. For time to identify unknown NR cell, we prefer Option 1. 
Proposal 3: For each delay component, only T∆ is candidate which needs possible enhancement, but after further analysis, we suggest no requirement enhancement of handover is necessary. 
Proposal 4: Enhancement of requirement at DRX cycle length 320ms is needed, and should be consistent with the agreed RX number, so we prefer Option 1-b. 
Proposal 5: The value of N1 refers to agreed RX beam number.
[Moderator]: This proposal seems to contradict the former agreement that requirements are enhanced for DRX 320 only.

	R4-2200628
	CMCC
	Discussion on mobility requirements for FR2 HST
CONNECTED State Mobility 
Proposal 1: for the enhancement in connected mode, it is proposed to define the requirements following the 2 sets of number of RX beams.  
Idle/inactive mode requirements 
Proposal 2: for the enhancement in idle/inactive mode, it is proposed as following: 
	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)] 
	 

	Note 1: when SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2 
Note 2: N1 refers to the agreed Rx numbers. 
	 




	R4-2200880
	Ericsson
	RRC Idle/Inactive and connected state mobility requirements for HST FR2
Proposal 1:  DRX upper bound for enhanced RRM HST FR2 requirements is 80ms.  
Proposal 2: Issue’ M2 scaling factor for short DRX’ can refer to Issue’ Requirements for RRH deployment on both sides of the track’ in Clause: 6.9.4.2 Number of RX beams.
[Moderator]: Treated in Topic#1, Issue 1-2-2.
Proposal 3: Based on our understanding, the following are possible solutions to deal with the problem (we suppose a similar problem may occur in L1 mobility): 
· Shorter DRX may alleviate the problem, but we doubt it will completely resolve it. 
· Implement UE-initiated TCI activation/deactivation, but no additional signaling is allowed with regard to agreement in previous meetings. 
· Alter the conditions of L1 mobility and L3 mobility, for example, parameters in A3/A5  in L3 mobility adopts different values, before the SNR drops. The addition of signaling to UE, for example intra-RRH mobility or inter-RRH mobility, may be beneficial to the solution, but this needs to be investigated. 
We encourage open discussions on the issue.  
[Moderator]: Treated in Topic#1, Issue 1-2-1.
[bookmark: _Hlk92894382]Proposal 4: We support option1 in Issue’ Time to identify unknown NR cell’ . If option1 in issue’ Time to identify unknown NR cell’ is agreed, we have not strong view on Issue ‘Time to identify Known NR cell’. 
Proposal 5: No enhancement for HO is needed, if known cell is assumed. 
Proposal 6: The scaling factor N1 in Issue ‘IDEL/INACTIVE state mobility’ refers to agreed Rx numbers. 

	R4-2201176
	Huawei, Hisilicon
	Discussion on RRC Idle/Inactive and connected state mobility requirements for HST in FR2
Proposal 1: In connected mode, Mpss/sss is at least 10 and 24 for scenario A and Scenario B respectively. 
Proposal 2: For 320ms DRX cycle, the scaling factor N1 need to be changed according to RX beam number and the sample number for Tdetect, Tmeasure and Tevaluate can refer to the existing enhancement requirements for R16 FR1 HST, i.e., 8,1,3 respectively. 
Proposal 3: No enhancements in HO requirement corresponding the number of RX beam sweep are needed. 
[bookmark: _Hlk92894909]Proposal 4: In FR2 HST RRC re-establishment, Tidentify are only specified for unknown cell, 
· for intra-frequency Tidentify= MAX (1000 ms, 10*N* TSMTC) when SINR≥ -8dB; 
· for inter-frequency Tidentify= MAX (1000 ms, 13*N* TSMTC) when SINR≥ -8 dB. 

	R4-2201651
	Nokia, Nokia Shanghai Bell
	On RRM measurement requirements for FR2 HST
Observation 1: The DRX upper bound = 80 ms applies to Sets 1 and 2.

Observation 2: No enhancements are made for DRX cycle length > 80 ms.

Proposal 1: In connected mode, the 2 sets of enhanced intra-frequency measurement requirements are specified the tables below. 
PSS/SSS detection 
Set 1:  
Table 1: Time period for PSS/SSS detection when [flag1] is configured, (Frequency range FR2) 
	DRX cycle 
	TPSS/SSS_sync_intra 

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

	DRX cycle≤ [80ms] 
	max(600ms, ceil(6 x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	[80ms]< DRX cycle≤ 320ms 
	max(600ms, ceil(M2 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

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

	NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified 
NOTE 2: M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1 


 
Set 2:  
Table 2: Time period for PSS/SSS detection when [flag2] is configured, (Frequency range FR2) 
	DRX cycle 
	TPSS/SSS_sync_intra 

	No DRX 
	max(600ms, ceil(18 x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra 

	DRX cycle≤ [80ms] 
	max(600ms, ceil(18 x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	[80ms]< DRX cycle≤ 320ms 
	max(600ms, ceil(M2 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

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

	NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified 
NOTE 2: M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1 


 
SSB measurement period 
Set 1: 
[bookmark: _Hlk92908627]Table 3: Measurement period for intra-frequency measurements without gaps when [flag1] is configured (FR2) 
	DRX cycle 
	T SSB_measurement_period_intra   

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

	DRX cycle≤ [80ms] 
	max(400ms, ceil(6 x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	[80ms]< DRX cycle≤ 320ms 
	max(400ms, ceil(M2x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra  

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

	NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified 
NOTE 2: M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1 


 
Set 2: 
Table 4: Measurement period for intra-frequency measurements without gaps when [flag2] is configured (FR2) 
	DRX cycle 
	T SSB_measurement_period_intra   

	No DRX 
	max(400ms, ceil(18 x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra 

	DRX cycle≤ [80ms] 
	max(400ms, ceil(18 x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	[80ms]< DRX cycle≤ 320ms 
	max(400ms, ceil(M2x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra  

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

	NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified 
NOTE 2: M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1 


 
Observation 3: For Option 2, 6 UE Rx beams (N1B = 6) for Scenario B is not feasible for cell reselection in idle mode with DRX cycle = 320 ms.

Proposal 2: For SA cell reselection in idle mode, the scaling factor N1 is 3 with DRX cycle = 320 ms for Scenarios A and B.

	R4-2201652
	Nokia, Nokia Shanghai Bell
	CR to TS 38.133: intra-frequency measurements without gaps for for FR2 NR HST

	R4-2200877
	Ericsson
	CR On RRC_CONNECTED state mobility for HST FR2 RRM

	R4-2200103
	CATT
	Further discussion on measurement procedure requirements for FR2 HST
Proposal 1: The different scaling factor is not needed for Scenario-B with two-side RRH. For each scenario, define unified requirement. For PSS/SSS and intra-frequency measurement, Mpss/sss_sync_w/o_gaps  and Mmeas_period_w/o_gaps can be 6 (Scenario A) and 18 (Scenario B).
[Moderator]: Partly treated in Topic#1, Issue 1-2-1

	R4-2200264
	Apple
	Discussion on measurement procedure requirement for FR2 HST
Proposal 1:
· Mpss/sss_sync_w/o_gaps = 3N, where N=2 for set 1 and N=6 for set 2.  
· Mmeas_preriod_w/o_gaps = 3N, where N=2 for set 1 and N=6 for set 2.  
Proposal 2: No separate sets of scaling factor for scenario-B with two side RRH.
[Moderator]: Treated in Topic#1, Issue 1-2-1.

	R4-2200879
	Ericsson
	Measurement procedure requirements for HST FR2
Proposal 1: Agree with separating sets of requirements for deployment Scenarios A and B.

	R4-2201178
	Huawei, Hisilicon
	Discussion on RRM requirements for high speed train scenario in FR2
Proposal 1: For 320ms DRX cycle, the scaling factor N1 need to be changed according to RX beam number and the sample number for Tdetect, Tmeasure and Tevaluate can refer to the existing enhancement requirements for R16 FR1 HST, i.e., 8,1,3 respectively.

Proposal 2: In connected mode, Mpss/sss is at least 10 and 24 for scenario A and Scenario B respectively.

Proposal 3: The intra-frequency cell detection delay for FR2 HST can be specified as below, where Xpss/sss_sync_w/o_gaps is Mpss/sss in proposal 2. 
	DRX cycle 
	TPSS/SSS_sync_intra 

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

	DRX cycle≤80ms 
	max(600ms, ceil(Xpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	80ms<DRX cycle≤ 320ms 
	max(600ms, ceil(1.5 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

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

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



Proposal 4: The intra-frequency time index detection delay for FR2 HST can be specified as below, where Xpss/sss_sync_w/o_gaps is Mpss/sss in proposal 2. 
	DRX cycle 
	TSSB_time_index_intra 

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

	DRX cycle≤80ms 
	max(600ms, ceil(Xpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	80ms<DRX cycle≤ 320ms 
	max(600ms, ceil(1.5 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

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



Proposal 5: The intra-frequency measurement period for FR2 HST can be specified as below, where Xpss/sss_sync_w/o_gaps is Mpss/sss in proposal 2. 
	DRX cycle 
	T SSB_measurement_period_intra   

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

	DRX cycle≤80ms 
	max(400ms, ceil(Xmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	80ms<DRX cycle≤ 320ms 
	max(400ms, ceil(1.5x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra  

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

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







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: RRC CONNECTED and IDLE state mobility requirements
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1-1: Handover
· Background
Agreement from RAN4#101-e:
· Do not enhance requirements for HO to unknown cell.
· If the target cell is a known cell, then Tsearch = 0 ms.
Way forward:
· FFS, whether enhancements in HO requirement corresponding the number of RX beam sweep are needed.
· Proposals and/or Observations
· Proposal 1 (Apple): Handover requirement can be enhanced corresponding to the set 1 and set 2 UE Rx beam numbers.
· Proposal 2 (Ericsson): No enhancement for HO is needed, if known cell is assumed.
· Proposal 3 (Huawei): No enhancements in HO requirement corresponding the number of RX beam sweep are needed.
· Proposal 4 (ZTE): For each delay component, only T∆ is candidate which needs possible enhancement, but after further analysis, we suggest no requirement enhancement of handover is necessary.
· Candidate options:
· Option 1 (Apple): Enhance requirements corresponding to the set 1 and set 2 UE Rx beam numbers
· Option 2 (Ericsson, Huawei, ZTE): No enhancement is needed
· Recommended WF
· Check whether Option two is agreeable:
No enhancement is needed in HO requirement.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	Support option 2

	Ericsson
	Support Option2

	Apple
	We can accept with option 2 based on the analysis.  

	Intel
	Agree with recommended WF

	Huawei
	Agree with recommended WF

	ZTE
	Support Option2

	Samsung
	Option 2, and agree with recommended WF

	CATT
	Support option 2. 



Issue 2-1-2: RRC Re-establishment requirement to known cell
· Background
Exiting requirement in TS 38.133:
[image: ]
Way forward from RAN4#101-e
Further study the requirement on the time to identify target cell for RRC connection re-establishment to NR intra-frequency cell in FR2 HST deployments:
· Time to identify Known NR cell
· Option 1: MAX (TBD, 5 x N1 x TSMTC), the value of N1 refers to agreed RX beam number
· Option 1a: TBD is 400 ms
· Option 1b: TBD is: 200 ms
· Option 2: Do not introduce any enhancements
· Proposals and/or Observations
· Proposal 1 (Apple): Requirement to identify target NR cell for RRC connection re-establishment to known NR intra-frequency cell MAX (400 ms, 5 x N1 x TSMTC).
· Proposal 2 (ZTE): For time to identify Known NR cell, we prefer Option 1b. For time to identify unknown NR cell, we prefer Option 1.
· Proposal 3 (Ericsson): We support option1 in Issue’ Time to identify unknown NR cell’ . If option1 in issue’ Time to identify unknown NR cell’ is agreed, we have not strong view on Issue ‘Time to identify Known NR cell’.
· Proposal 4: In FR2 HST RRC re-establishment, Tidentify are only specified for unknown cell, 
· for intra-frequency Tidentify= MAX (1000 ms, 10*N* TSMTC) when SINR≥ -8dB; 
· for inter-frequency Tidentify= MAX (1000 ms, 13*N* TSMTC) when SINR≥ -8 dB.
· Proposal 5 (Qualcomm): Following R15 requirement, do not consider known cell connection re-establishment in FR2. No enhancement is needed for connection re-establishment for unknown cell due to lack of use cases in FR2 HST.
· Candidate options:
· Option 1 (Apple): Tidentify_intra_NR = MAX (400 ms, 5 x N1 x TSMTC)
· Option 2 (ZTE): Tidentify_intra_NR = MAX (200 ms, 5 x N1 x TSMTC)
· Option 3 (Huawei, Qualcomm): Specify Tidentify_intra_NR only for unknown cell
· Recommended WF
· Discuss candidate options in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	Support option 3, do not see the necessity of adding known requirement for HST while there is no corresponding requirement for legacy FR2.

	Ericsson
	We have not strong view on known cell. in this sense, we support Option 3.

	Apple
	400ms is calculated as 1000-600ms. 
We can compromise to enhance unknown case as well, since known FR2 was not defined in legacy.   

	Huawei
	Support option 2. In legacy requirements, for FR2, there are no cases for known NR cell. The reason is that UE is not required to store the information of ever measured cells at re-establishment procedure as UE needs to perform beam sweeping in FR2. The same logic for FR2 HST.

	ZTE
	We can compromise to Option 3.

	Samsung
	Option 3. 

	CATT
	Support option 3. Follow legacy FR2. 

	QC
	Does Huawei mean option 3 in their comment?



Issue 2-1-3: RRC Re-establishment requirement to unknown cell
· Background
Way forward from RAN4#101-e
Further study the requirement on the time to identify target cell for RRC connection re-establishment to NR intra-frequency cell in FR2 HST deployments:
· Time to identify unknown NR cell
· Option 1: MAX (1000 ms, 10 x N1 x TSMTC)), the value of N1 refers to agreed RX beam number
· Option 2: Do not introduce any enhancements
Note, that it was agreed at RAN4#98-bis-e: “Do not define inter-frequency measurements requirements for FR2 HST”.
· Proposals and/or Observations
· Proposal 1 (Apple): Requirement to identify target NR cell for RRC connection re-establishment to unknown NR intra-frequency cell MAX (1000 ms, 10 x N1 x TSMTC).
· Proposal 2 (ZTE): For time to identify Known NR cell, we prefer Option 1b. For time to identify unknown NR cell, we prefer Option 1.
· Proposal 3 (Ericsson): We support option1 in Issue’ Time to identify unknown NR cell’ . If option1 in issue’ Time to identify unknown NR cell’ is agreed, we have not strong view on Issue ‘Time to identify Known NR cell’.
· Proposal 4 (Huawei): In FR2 HST RRC re-establishment, Tidentify are only specified for unknown cell, 
· for intra-frequency Tidentify= MAX (1000 ms, 10*N* TSMTC) when SINR≥ -8dB; 
· for inter-frequency Tidentify= MAX (1000 ms, 13*N* TSMTC) when SINR≥ -8 dB.
· Proposal 5 (Qualcomm): Following R15 requirement, do not consider known cell connection re-establishment in FR2. No enhancement is needed for connection re-establishment for unknown cell due to lack of use cases in FR2 HST.
· Candidate options:
· Option 1 (Apple, ZTE, Ericsson, Huawei): MAX (1000 ms, 10 x N1 x TSMTC)), the value of N1 refers to agreed RX beam number
· Option 2 (Qualcomm): Do not introduce any enhancements
· Recommended WF
· Companies are invited to check whether Option 1 is agreeable:
Requirement to identify target NR cell for RRC connection re-establishment to unknown NR intra-frequency cell Tidentify_intra_NR = MAX (1000 ms, 10 x N1 x TSMTC) when SINR≥ -8dB.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	As we explained, we don’t see the use case for RRC connection re-establishment. However, if companies insist to have it, we should define requirement for unknown instead of known case to follow R15 principle. Therefore, we can compromise to option 1 if known cell is aligned to legacy (no requirement). 

	Ericsson 
	Support option1.

	Apple
	Support option 1

	Intel
	Agree with recommended WF

	Huawei
	Agree with the recommended WF. 

	ZTE
	Support Option 1.

	Samsung
	Agree with the recommended WF. 

	CATT
	Support Recommended WF



Issue 2-1-4: IDEL/INACTIVE state Cell Re-selection
· Background
At the last RAN4#101-e meeting it was agreed that
· Defined enhanced requirements for DRX 320 ms only
· Requirements for longer DRX cycles are left without changes
The only Option for the enhancement of Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra for UE in HST FR2 deployments was the table. This format 

	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) ]
	

	Note 1:	when SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2
Note 2:	When highSpeedMeasFlag-r16 is configured, the requirements apply only to UE supporting either measurementEnhancement-r16 or [intraRAT-MeasurementEnhancement-r16].
	


The choice of N1 parameter left open.
For reference, enhanced requirements are defined for HST FR1 in TS 38.133:
[image: ]
· Proposals and/or Observations
· Proposal 1 (CATT): Define two sets of requirements for Tdetect,NR_Intra, Tmeasure,NR_Intra and Tevaluate,NR_Intra . N1 refers to the agreed Rx numbers.
· Proposal 2 (Apple): For idle/inactive mode cell reselection enhancement, Use 320 ms DRX cycle as baseline for following analysis and requirement definition. The scaling factor N1 can reuse the set 1 and set 2 Rx beam numbers.
· Proposal 3 (ZTE): Enhancement of requirement at DRX cycle length 320ms is needed, and should be consistent with the agreed RX number, so we prefer Option 1-b.
· [bookmark: _Hlk92902699]Proposal 4 (CMCC): Note 2: N1 refers to the agreed Rx numbers.
· Proposal 5 (Ericsson): The scaling factor N1 in Issue ‘IDEL/INACTIVE state mobility’ refers to agreed Rx numbers.
· Proposal 6 (Huawei): For 320ms DRX cycle, the scaling factor N1 need to be changed according to RX beam number and the sample number for Tdetect, Tmeasure and Tevaluate can refer to the existing enhancement requirements for R16 FR1 HST, i.e., 8,1,3 respectively.
· Observation 3 (Nokia): For Option 2, 6 UE Rx beams (N1B = 6) for Scenario B is not feasible for cell reselection in idle mode with DRX cycle = 320 ms.
· Proposal 7 (Nokia): For SA cell reselection in idle mode, the scaling factor N1 is 3 with DRX cycle = 320 ms for Scenarios A and B.
· Proposal 8 (Qualcomm): Select option 1 for neighboring cell measurement in idle mode.
· Candidate options:
· Option 1 (CATT, Apple, ZTE, CMCC, Ericsson, Huawei, Qualcomm): Two sets of requirements with N1 equal to the number of Rx beams in Set 1 (=2) and Set 2 (=6).
· Option 2 (Nokia, Qualcomm): N1 = 3.
· Recommended WF
· Check whether DRX cycle = 320 ms is feasible for cell reselection with scaling factor N1=6
· Companies are invited to verify whether Option 1 is agreeable: 
Defined enhanced requirements for Cell reselection in IDLE/INACTIVE mode for DRX 320 ms in HST FR2 deployments

	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)
	

	Note 1:	when SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2
Note 2:	When highSpeedMeasFlag-r16 is configured, the requirements apply only to UE supporting either measurementEnhancement-r16 or [intraRAT-MeasurementEnhancement-r16].
	


N1 refers to the number of Rx beams and equals 2 for Set 1, and 6 for Set 2.

Companies views’ collection for 1st round:
	Company
	Comments

	Nokia
	Option 1 will result in suboptimal performance as shown in our analysis because the distance travelled by UE exceeds the cell ISD for N1B = 6 and DRX cycle = 320 ms. 
Thus, Option 2 is preferred, but can compromise on Option 1.


	QC
	We can support recommended WF 

	Ericsson
	Support Option1

	Apple
	Support option 1

	Intel
	Ok with recommended WF

	Huawei
	Support Option1

	ZTE
	Support Option 1.

	Samsung
	We support Option 1 i.e., recommended WF

	CMCC
	Option 1

	CATT
	Support option 1. 




Sub-topic 2-2: Measurement procedure requirements
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2-1: Need for enhancements
· Background
At RAN4#101-e, it was already agreed that tow sets of requirement shall be defined:

	GtW Agreements:
· Define only two sets of enhanced RRM requirements in terms of number of RX beams (i.e. RX beam sweeping scaling factor) per UE
· Set 1: 2 RX beams
· Set 2: 6 RX beams
· Introduce network signalling to configure UE to follow either Set 1 or Set 2 RRM requirements
· Note: the applicability of Set 1/2 requirements to the FR2 HST scenarios will be captured in the TR



· Proposals and/or Observations
· Proposal 1 (Apple): For connected state mobility, requirement can be enhanced corresponding to the set 1 and set 2 UE Rx beam numbers.
· Proposal 2 (CMCC): for the enhancement in connected mode, it is proposed to define the requirements following the 2 sets of number of RX beams.
· Recommended WF
· It is recommended not to discuss further the proposals above due to exiting agreement and to focus on concrete enhancements in requirements, Issue 2-2-3.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	Support recommended WF

	Intel
	Agree with recommended WF

	Huawei
	Proposal 1 and 2 seems the same. 2 sets of RX beam number shall be used for measurement requirements.

	ZTE
	Agree with recommended WF.

	Samsung
	Agree with recommended WF to focus on requirement directly. 

	CMCC
	OK with the recommended WF

	CMCC
	OK with the recommended WF



Issue 2-2-2: DRX upper bound
· Background
Way forward from RAN4#101-e:
	Agreement:
Baseline: DRX upper bound for enhanced RRM HST FR2 requirements is [80]ms.
Way forward:
FFS, whether different requirements shall be defined for requirement Set1 and Set 2.



Reduction of DRX upper bound to 40 is discussed in Topic#1 Issue 1-2-1.
The issue covers all requirements
· Time period for PSS/SSS detection
· Measurement period for intra-frequency measurements without gaps
· L1-RSRP measurement requirement
· Proposals and/or Observations
· Proposal 1 (CATT): Use the same DRX upper round for both Set1 and Set2.
· Proposal 2 (ZTE): Using 80 ms as the DRX upper bound for enhanced RRM HST FR2 requirements for both Scenario A and Scenario B.
· Proposal 3 (Ericsson): DRX upper bound for enhanced RRM HST FR2 requirements is 80ms.
· Observation 1 (Nokia): The DRX upper bound = 80 ms applies to Sets 1 and 2.
· Observation 2 (Nokia): No enhancements are made for DRX cycle length > 80 ms.
· Recommended WF
· Agree, firstly, on the solution in Issue 1-2-1 (train travelling in the opposite direction)
· Agree on tentative agreement:
The DRX upper bound = 80 ms applies to Sets 1 and 2

Companies views’ collection for 1st round:
	Company
	Comments

	Nokia
	The recommended WF is Ok.

	QC
	Support recommended WF

	Ericsson
	Agree with recommended WF

	Apple
	Agree with the recommended WF

	Intel
	Support reduction of DRX upper bound to 40ms proposed in Issue 1-2-1

	Huawei
	Support recommended WF.

	ZTE
	Agree with recommended WF.

	Samsung
	Support recommended WF.

	CATT
	Support Recommended WF



Issue 2-2-3: Time period for PSS/SSS detection and Measurement period for intra-frequency measurements
· Background
For reference, the exiting requirements from TS 38.133 are listed below
[image: ]
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The Issue is also pending on the agreements in Issue 1-2-2 on two-sided RRM deployments.

· Proposals and/or Observations
· Proposal 1 (Nokia): In connected mode, the 2 sets of enhanced intra-frequency measurement requirements are specified the tables below.
[Moderator]: See Option 1a below.
· Proposal 2 (CATT): For PSS/SSS and intra-frequency measurement, Mpss/sss_sync_w/o_gaps  and Mmeas_period_w/o_gaps can be 6 (Scenario A) and 18 (Scenario B).
· Proposal 3 (Apple):
· Mpss/sss_sync_w/o_gaps = 3N, where N=2 for set 1 and N=6 for set 2.  
· [bookmark: _Hlk92911119]Mmeas_preriod_w/o_gaps = 3N, where N=2 for set 1 and N=6 for set 2.  
· Proposal 4 (Huawei): In connected mode, Mpss/sss is at least 10 and 24 for scenario A and Scenario B respectively.
[Moderator]: See tables in Option 2 below.
· Candidate options:
· Option 1 (CATT, Apple):
· Mpss/sss_sync_w/o_gaps = Mmeas_preriod_w/o_gaps = 6 for Set 1; DRX cycle≤ [80ms] and No DRX
· Mpss/sss_sync_w/o_gaps = Mmeas_preriod_w/o_gaps = 18 for Set 2; DRX cycle≤ [80ms] and No DRX
· Option 1a (Nokia):
PSS/SSS detection 
Set 1:  
Table 1: Time period for PSS/SSS detection when [flag1] is configured, (Frequency range FR2) 
	DRX cycle 
	TPSS/SSS_sync_intra 

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

	DRX cycle≤ [80ms] 
	max(600ms, ceil(6 x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	[80ms]< DRX cycle≤ 320ms 
	max(600ms, ceil(M2 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

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

	NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified 
NOTE 2: M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1 



Set 2:  
Table 2: Time period for PSS/SSS detection when [flag2] is configured, (Frequency range FR2) 
	DRX cycle 
	TPSS/SSS_sync_intra 

	No DRX 
	max(600ms, ceil(18 x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra 

	DRX cycle≤ [80ms] 
	max(600ms, ceil(18 x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	[80ms]< DRX cycle≤ 320ms 
	max(600ms, ceil(M2 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

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

	NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified 
NOTE 2: M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1 



SSB measurement period 
Set 1: 
Table 3: Measurement period for intra-frequency measurements without gaps when [flag1] is configured (FR2) 
	DRX cycle 
	T SSB_measurement_period_intra   

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

	DRX cycle≤ [80ms] 
	max(400ms, ceil(6 x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	[80ms]< DRX cycle≤ 320ms 
	max(400ms, ceil(M2x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra  

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

	NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified 
NOTE 2: M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1 



Set 2: 
Table 4: Measurement period for intra-frequency measurements without gaps when [flag2] is configured (FR2) 
	DRX cycle 
	T SSB_measurement_period_intra   

	No DRX 
	max(400ms, ceil(18 x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra 

	DRX cycle≤ [80ms] 
	max(400ms, ceil(18 x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	[80ms]< DRX cycle≤ 320ms 
	max(400ms, ceil(M2x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra  

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

	NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified 
NOTE 2: M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1 



· Option 2 (Huawei):
The intra-frequency cell detection delay for FR2 HST can be specified as below, where Xpss/sss_sync_w/o_gaps is Mpss/sss in proposal 2. [Moderator]: See proposal 4 above.
	DRX cycle 
	TPSS/SSS_sync_intra 

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

	DRX cycle≤80ms 
	max(600ms, ceil(Xpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	80ms<DRX cycle≤ 320ms 
	max(600ms, ceil(1.5 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

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

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



The intra-frequency time index detection delay for FR2 HST can be specified as below, where Xpss/sss_sync_w/o_gaps is Mpss/sss in proposal 2.
	DRX cycle 
	TSSB_time_index_intra 

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

	DRX cycle≤80ms 
	max(600ms, ceil(Xpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	80ms<DRX cycle≤ 320ms 
	max(600ms, ceil(1.5 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

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



The intra-frequency measurement period for FR2 HST can be specified as below, where Xpss/sss_sync_w/o_gaps is Mpss/sss in proposal 2.
	DRX cycle 
	T SSB_measurement_period_intra   

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

	DRX cycle≤80ms 
	max(400ms, ceil(Xmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	80ms<DRX cycle≤ 320ms 
	max(400ms, ceil(1.5x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra  

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

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



· Recommended WF
· In moderator’s opinion, Time period for time index detection is not defined for FR2. Companies are invited to verify whether the requirement on time index detection delay is needed.
· Take into account the outcomes of the discussion in Topic#1 Issue 1-2-2 on two-sided RRM requirements
· Discuss candidate options in the 1st round

Companies views’ collection for 1st round:
	Company
	Comments

	Nokia
	Share the same view as moderator that the time period for time index detection does not apply to FR2. 
For Option 2, it seems the scaling factor M2 is missing and not according to the agreement in the WF (R4-2120416) as outlined below:
 For PSS/SS and intra-freq measurement
· Reuse the Rel-16 FR1 HST scaling factor M2 for FR2 HST with the same SMTC periodicity bound of 40ms unless technical issues identified

Support Options 1a and 1.

	QC
	Option 1 and 2 seems to be the same except M2 factor. As we commented in 1-2-2, a scaling factor of 1.5 regardless of SMTC period is needed to account for possibilities of RRH on two sides, which is likely unavoidable in practice.

	Ericsson
	Ok with option 1a and 1.
Time index detection does not apply to FR2

	Apple
	Support option 1.
Option 1 and 1a are the same. M2 factor was agreed separately.  


	Huawei
	M2 can be scaled and we agree with Nokia time-index delay for intra-frequency in FR2 is not needed. Our point is the Mpss/sss value. In FR2 HST, as the Rx beam number for scenario A and scenario B are respectively 2 and 6, considering about 5 samples the scaling factor M for FR2 HST would be at least 10 and 24.

	Samsung
	Support Option 1a and 1, and time index detection is not needed because it is assumed that without the time index sync, FR2 system can’t work so the flag of deriveSSB-IndexFromCell should be always set. For FR2 HST, the same principle can be followed. 

	CATT
	Support option 1. In addition, option 1a is the same as option 1. 



Issue 2-2-4: L1-RSRP measurements for Reporting
· Background
For reference, exiting requirements from TS 38.133:
N=8
[image: ]
Way forward from RAN4#101-e:
· Reuse the Rel-16 FR1 HST scaling factor K for FR2 HST L1-RSRP measurement requirement, with the same SMTC periodicity bound of 40ms unless technical issues identified
· Separate sets of requirements for deployment Scenarios A and B
· For scenario A 
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

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

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

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


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

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

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

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


NB = 6  

· Proposals and/or Observations
· Proposal 1 (Qualcomm): Keep the following agreement from RAN4#101e WF and remove the square bracket.
· Proposal 2 (Ericsson): Agree with separating sets of requirements for deployment Scenarios A and B.
· Proposal 3 (Huawei): Factor 1.5 can be removed for DRX cycle≤ 80ms in L1-RSRP measurement period for FR2 HST.
· Candidate options:
· Option 1: Keep 1.5 scaling factor 
· Option 2: Remove 1.5 scaling factor
· Recommended WF
· Companies are encouraged to check the upper bound for DRX cycle in Scenario-A and Scenario-B.
· Companies are invited to discuss candidate options taking the outcomes of Issues 1-2-2 and 2-2-2 into account

Companies views’ collection for 1st round:
	Company
	Comments

	XXXNokia
	For the L1-RSRP measurement, the agreements in the WF (R4-2120416) are 
For L1-RSRP measurement 
· Reuse the Rel-16 FR1 HST scaling factor K for FR2 HST L1-RSRP measurement requirement, with the same SMTC periodicity bound of 40ms unless technical issues identified
· Separate sets of requirements for deployment Scenarios A and B
It seems there is an editorial mistake in the table in which the 1.5 scaling factor should be replaced with M2 and the following sentence should added to the table:
· M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1
  

	QC
	As we explained in our contribution, the factor of 1.5 regardless of SMTC period is needed due to possible two side RRH deployment.

	Apple
	Same understanding as Nokia. 

	Intel
	Agree with Nokia’s comment and prefer to align DRX limit with Issue 1-2-1 and Issue 2-2-2.

	Huawei
	No strong opinion.

	Samsung
	Option 1, keeping 1.5 scaling factor by following last meeting’s WF by just removing square bracket is okay to us. 

	CATT
	Agree with Nokia’s modification.

	QC
	We consider L1-RSRP as more performance impact to the system than neighboring cell search because if wider beam is used in L1-RSRP stage to cover both sides, longer beam refinement time is needed and throughput degradation is observed. In contrast, wider beam can degrade SSB detection and measurement, but as long as it is still detectable, the impact to system performance is acceptable.
Therefore, if the 1.5 scaling factor can be kept for L1-RSRP, we can compromise to remove it from neighboring cell measurement.




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.
	R4-2201652, CR to TS 38.133: intra-frequency measurements without gaps for for FR2 NR HST, Nokia, Nokia Shanghai Bell

	Company
	Comments

	QC
	General comment for all the CRs: since many issues are pending, we suggest to focus on finalizing the requirement, and handle the CRs in the next meeting.

	Samsung
	One question is about do we need to specify the requirement is only applicable to PC6 UE with [flag1] or [flag2] is configured, in other words, other UE should not be applied by the enh. requirement even the per-cell flag is configured. 

	Nokia
	In response to Samsung’s question concerning PC6 UE, this applicability issue has not been discussed in RAN4. So, it should be discussed first.  



	R4-2200877, CR On RRC_CONNECTED state mobility for HST FR2 RRM, Ericsson

	Company
	Comments

	XXXNokia
	There is no applicability defined for the number of RX sweeping beams for FR2 non-HST. The same approach should be used for FR2 HST. 

	Ericsson
	We can adopt Nokia’s suggestion.

	Samsung
	Similar view as Nokia that set 1 and set 2 by following flag is not better to be handled in applicability section. 



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 

	[bookmark: _Hlk93526493]Sub-topic #2-X: RRC CONNECTED and IDLE state mobility requirements
	[bookmark: _Hlk93526502]Issue 2-1-1: Handover
Background:
The companies have agreed on the tentative agreement from the first round.
Agreements:
No enhancement is needed in HO requirement
Candidate options:
None
Recommendations for 2nd round:
Add agreement to the WF.

[bookmark: _Hlk93526553]Issue 2-1-2: RRC Re-establishment requirement to known cell
Background:
The companies share the opinion that since legacy FRE requirement are not defined for RRC Re-establishment requirement to known cell, they shall not be defined for HST FR2 either.
Tentative agreements:
Do not define RRC Re-establishment requirement to known cell for HST FR2.
Candidate options:
None
Recommendations for 2nd round:
Agree on tentative agreement.

[bookmark: _Hlk93526594]Issue 2-1-3: RRC Re-establishment requirement to unknown cell
Background:
The companies have agreed to enhance the requirement following the agreed Set-1 and Set 2 parameters.
Tentative agreements:
Define RRC connection re-establishment requirement to unknown NR intra-frequency cell Tidentify_intra_NR = MAX (1000 ms, 10 x N1 x TSMTC) when SINR≥ -8dB, the value of N1 refers to agreed RX beam number.

Candidate options:
None
Recommendations for 2nd round:
Agree on tentative agreement.

[bookmark: _Hlk93526642]Issue 2-1-4: IDEL/INACTIVE state Cell Re-selection
Background:
All companies have compromised to the Option 1: Two sets of requirements with N1 equal to the number of Rx beams in Set 1 (=2) and Set 2 (=6).
It is moderator’s opinion that Note 2 in the tentative agreement still refers to HST FR1 requirement. Thus, it needs to be updated.
Tentative agreements:
Defined enhanced requirements for Cell reselection in IDLE/INACTIVE mode for DRX 320 ms in HST FR2 deployments

	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)
	

	Note 1:	when SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2
Note 2:	[When highSpeedMeasFlag-r16 is configured, the requirements apply only to UE supporting either measurementEnhancement-r16 or intraRAT-MeasurementEnhancement-r16].
	


N1 refers to the number of Rx beams and equals 2 for Set 1, and 6 for Set 2.
Candidate options:
None
Recommendations for 2nd round:
Agree on a tentative agreement.
Add directly to the WF that
The companies are encouraged to check the Notes and to reformulate Note 2.

	[bookmark: _Hlk93526805]Sub-topic #2-2: Measurement procedure requirements
	Issue 2-2-1: Need for enhancements
Background:
It was confirmed that the need for enhancements already follows from the former agreements.
Tentative agreements:
None
Candidate options:
None
Recommendations for 2nd round:
None

Issue 2-2-2: DRX upper bound
Background:
In general, the companies mostly agree that The DRX upper bound = 80 ms applies to Sets 1 and 2. However, the agreement is pending on the agreement on Issue 1-2-1.
Tentative agreements:
None
Candidate options:
· Option 1: The DRX upper bound = 80 ms applies to Sets 1 and 2
Recommendations for 2nd round:
The discussion is merged with Issue 1-2-1.

[bookmark: _Hlk93526875]Issue 2-2-3: Time period for PSS/SSS detection and Measurement period for intra-frequency measurements
Background:
The companies seem to converge to Option 1a as a baseline.
There is one company that highlights that that the value of M2 is pending on the agreement in Issue 1-2-2.
Another company proposes to use larger scaling factors considering that 5 measurement samples are needed.
Tentative agreements:
Use the following requirements as a baseline:
PSS/SSS detection 
Set 1:  
Table 1: Time period for PSS/SSS detection when [flag1] is configured, (Frequency range FR2) 
	DRX cycle 
	TPSS/SSS_sync_intra 

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

	DRX cycle≤ [80ms] 
	max(600ms, ceil([6] x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	[80ms]< DRX cycle≤ 320ms 
	max(600ms, ceil(M2 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

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

	NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified 
NOTE 2: [M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1] 



Set 2:  
Table 2: Time period for PSS/SSS detection when [flag2] is configured, (Frequency range FR2) 
	DRX cycle 
	TPSS/SSS_sync_intra 

	No DRX 
	max(600ms, ceil([18] x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra 

	DRX cycle≤ [80ms] 
	max(600ms, ceil([18] x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	[80ms]< DRX cycle≤ 320ms 
	max(600ms, ceil(M2 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

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

	NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified 
NOTE 2: [M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1] 



SSB measurement period 
Set 1: 
Table 3: Measurement period for intra-frequency measurements without gaps when [flag1] is configured (FR2) 
	DRX cycle 
	T SSB_measurement_period_intra   

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

	DRX cycle≤ [80ms] 
	max(400ms, ceil([6] x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	[80ms]< DRX cycle≤ 320ms 
	max(400ms, ceil(M2x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra  

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

	NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified 
NOTE 2: [M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1] 



Set 2: 
Table 4: Measurement period for intra-frequency measurements without gaps when [flag2] is configured (FR2) 
	DRX cycle 
	T SSB_measurement_period_intra   

	No DRX 
	max(400ms, ceil([18] x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra 

	DRX cycle≤ [80ms] 
	max(400ms, ceil([18] x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	[80ms]< DRX cycle≤ 320ms 
	max(400ms, ceil(M2x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra  

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

	NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified 
NOTE 2: [M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1 ]



Candidate options:
· Option 1 (Nokia, Ericsson, Apple, Samsung, CATT): Scaling factors (Mpss/sss_synch_w/o_gaps and Mmeas_period_w/o_gaps) equal 6 for Set 1 and 18 for Set 2
· Option 2 (Huawei): Scaling factors (Mpss/sss_synch_w/o_gaps and Mmeas_period_w/o_gaps) equal 10 for Set 1 and 24 for Set 2
Recommendations for 2nd round:
· Use tentative agreement as a baseline.
· Take into account the outcomes of Issue 1-2-2 for M2 and Issue 1-2-1 for the Upper DRX bound.
· Discuss further the candidate options for scaling factors in the 2nd round.

[bookmark: _Hlk93527276]Issue 2-2-4: L1-RSRP measurements for Reporting
Background:
The companies identified some inaccuracies in the previous agreements. Otherwise the 
Tentative agreements:
Use the following requirements as a baseline:
· For Set 1 
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

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

	DRX cycle ≤ [80ms]
	max(TReport, ceil([1.5]*M*P*NA*M2)*max(TDRX,TSSB))

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
NOTE 2: [M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1]


NA = 2
· For Set 2
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

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

	DRX cycle ≤ [80ms]
	max(TReport, ceil([1.5]*M*P*NB*M2)*max(TDRX,TSSB))

	Note:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
NOTE 2: [M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1]


NB = 6
Candidate options:
None
Recommendations for 2nd round:
· Use tentative agreement as a baseline.
· Take into account the outcomes of Issue 1-2-2 for M2 and Issue 1-2-1 for the Upper DRX bound.




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”

	R4-2201652
	CR to TS 38.133: intra-frequency measurements without gaps for for FR2 NR HST, Nokia, Nokia Shanghai Bell
It is recommended to discuss further in a separate issue whether
Enhanced RRM requirement is only applicable to PC6 UE with [flag1] or [flag2] is configured, in other words, other UE should not be applied by the enh. requirement even the per-cell flag is configured.
Due to a need to agree on several Issues related to the CR it is doubtable the CR can be agreed yet. It is recommended not to pursue it any more.

	R4-2200877
	CR On RRC_CONNECTED state mobility for HST FR2 RRM, Ericsson
It seems that the CR can be rather easily reviewed considering received comments and agreements in Issues 2-1-2, 2-1-3.
Hence, it is recommended to revise the CR.



Discussion on 2nd round
Sub-topic 2-1: RRC CONNECTED and IDLE state mobility requirements
Issue 2-1-1: Handover
	Agreement:
No enhancement is needed in HO requirement.



Issue 2-1-2: RRC Re-establishment requirement to known cell
	Agreement:
Do not define RRC Re-establishment requirement to known cell for HST FR2.



Issue 2-1-3: RRC Re-establishment requirement to unknown cell
	Agreement:
Define RRC connection re-establishment requirement to unknown NR intra-frequency cell Tidentify_intra_NR = MAX (1000 ms, 10 x N1 x TSMTC) when SINR≥ -8dB, the value of N1 refers to agreed RX beam number.



Issue 2-1-4: IDEL/INACTIVE state Cell Re-selection
	Agreement:
Defined enhanced requirements for Cell reselection in IDLE/INACTIVE mode for DRX 320 ms in HST FR2 deployments:

	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)
	

	Note 1:	when SMTC < = 40 ms, M2 = M3 = M4 = 1; and when SMTC > 40 ms, M2 = 1.5, M3 = M4 = 2
Note 2:	[When highSpeedMeasFlag-r16 is configured, the requirements apply only to UE supporting either measurementEnhancement-r16 or intraRAT-MeasurementEnhancement-r16].
	


N1 refers to the number of Rx beams and equals 2 for Set 1, and 6 for Set 2.
Way forward:
The companies are encouraged to check the Notes and to reformulate Note 2.



Sub-topic 2-2: Measurement procedure requirements
Issue 2-2-3: Time period for PSS/SSS detection and Measurement period for intra-frequency measurements
	Agreement:
PSS/SSS detection 
Set 1:  
Table 1: Time period for PSS/SSS detection when [flag1] is configured, (Frequency range FR2) 
	DRX cycle 
	TPSS/SSS_sync_intra 

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

	DRX cycle≤ 80 ms
	max(600ms, ceil([6] x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	80ms< DRX cycle≤ 320ms 
	max(600ms, ceil(M2 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

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

	NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified 
NOTE 2: M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1



Set 2:  
Table 2: Time period for PSS/SSS detection when [flag2] is configured, (Frequency range FR2) 
	DRX cycle 
	TPSS/SSS_sync_intra 

	No DRX 
	max(600ms, ceil([18] x Kp x Klayer1_measurement)  x SMTC period)Note 1 x CSSFintra 

	DRX cycle≤ 80ms
	max(600ms, ceil([18] x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	80ms< DRX cycle≤ 320ms 
	max(600ms, ceil(M2 x Mpss/sss_sync_w/o_gaps  x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

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

	NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified 
NOTE 2: M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1



SSB measurement period 
Set 1: 
Table 3: Measurement period for intra-frequency measurements without gaps when [flag1] is configured (FR2) 
	DRX cycle 
	T SSB_measurement_period_intra   

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

	DRX cycle≤ 80ms
	max(400ms, ceil([6] x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	80ms< DRX cycle≤ 320ms 
	max(400ms, ceil(M2x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra  

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

	NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified 
NOTE 2: M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1



Set 2: 
Table 4: Measurement period for intra-frequency measurements without gaps when [flag2] is configured (FR2) 
	DRX cycle 
	T SSB_measurement_period_intra   

	No DRX 
	max(400ms, ceil([18] x Kp x Klayer1_measurement) x SMTC period)Note 1 x CSSFintra 

	DRX cycle≤ [80ms] 
	max(400ms, ceil([18] x M2Note 2 x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra 

	80ms< DRX cycle≤ 320ms 
	max(400ms, ceil(M2x Mmeas_period_w/o_gaps x Kp x Klayer1_measurement) x max(SMTC period,DRX cycle)) x CSSFintra  

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

	NOTE 1: If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified 
NOTE 2: M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1



Way forward:
· Discuss the following options to define the scaling factors:
· Option 1: Scaling factors (Mpss/sss_synch_w/o_gaps and Mmeas_period_w/o_gaps) equal 6 for Set 1 and 18 for Set 2
· Option 2: Scaling factors (Mpss/sss_synch_w/o_gaps and Mmeas_period_w/o_gaps) equal 10 for Set 1 and 24 for Set 2
· Companies are encouraged to check, whether 600ms lower bound makes sense when 80ms< DRX cycle≤ 320ms



	Background:
The companies seem to converge to Option shown above as a baseline
There is one company that highlights that that the value of M2 is pending on the agreement in Issue 1-2-2.
Another company proposes to use larger scaling factors considering that 5 measurement samples are needed.
Recommendations for 2nd round:
· Take into account the outcomes of Issue 1-2-2 for M2 and Issue 1-2-1 for the Upper DRX bound.
· Discuss further the candidate options for scaling factors in the 2nd round.

	Company
	Comments

	Ericsson
	We lean towards that Option 1is enough for UE have flexibility to performance measurements. 

	Nokia
	Support Option 1.

	Intel
	Ok with Option 1.	

	QC
	We support option 2.

	CATT
	Support option 1. Just one minor suggestion, 600ms lower bound is useless when [80ms]< DRX cycle≤ 320ms. 

	Huawei
	Support option 2. As the Rx beam number for scenario A and scenario B are respectively 2 and 6, considering about 5 samples the scaling factor M for FR2 HST would be at least 10 and 24.

	ZTE
	Support Option 1.



Issue 2-2-4: L1-RSRP measurements for Reporting
	Agreement:
· For Set 1 
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

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

	DRX cycle ≤ 80ms
	max(TReport, ceil(M*P*NA*M2)*max(TDRX,TSSB))

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
NOTE 2: M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1


NA = 2
· For Set 2
	Configuration
	TL1-RSRP_Measurement_Period_SSB (ms) 

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

	DRX cycle ≤ 80ms
	max(TReport, ceil(M*P*NB*M2)*max(TDRX,TSSB))

	Note:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-RSRP measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
NOTE 2: M2 = 1.5 if SMTC periodicity > 40 ms; otherwise M2 = 1


NB = 6



	Background:
The companies identified some inaccuracies in the previous agreement. 
Recommendations for 2nd round:
· Take into account the outcomes of Issue 1-2-2 for M2 and Issue 1-2-1 for the Upper DRX bound.

	Company
	Comments

	Ericsson
	We are ok with current M2 definition in table.

	Nokia
	There is an editorial mistake in the above tables. [1.5] should be removed. 
We support the agreement. 

	QC
	We commented in the first round and proposed the compromised proposal below:
Apply the proposed 1.5 scaling on L1-RSRP measurement requirement only, but not the rest of requirements.
We consider L1-RSRP as more performance impact to the system than neighboring cell search because if wider beam is used in L1-RSRP stage to cover both sides, longer beam refinement time is needed and throughput degradation is observed. In contrast, wider beam can degrade SSB detection and measurement, but if some network assistant signaling is agreed, the beams can be narrowed a little bit and keep SSBs detectable, then the impact to system performance is acceptable.
Therefore, if the 1.5 scaling factor can be kept for L1-RSRP, we can compromise to remove it from neighboring cell measurement.

	CATT
	[1.5] and M2 are duplicated. 

	
	



Issue 2-2-5 (new): Applicability of requirements to non-PC6 UE
	Way forward:
· FFS, whether enhanced requirement should be applied to other than PC6 UEs even when HST FR2 flags are configured.



	Background:
One of the companies raised an issue in the comment to the CR:
Enhanced RRM requirement is only applicable to PC6 UE with [flag1] or [flag2] is configured, in other words, other UE should not be applied by the enh. requirement even the per-cell flag is configured.
Recommendations for 2nd round:
Discuss the new issue in the second round

	Company
	Comments

	Nokia
	From RRM perspectives, the enhancements for FR2 HST can be applied to, for example UE power class 4. However, this might not align with RF requirements. 

	Intel
	Our understanding is that RRM requirements were defined under certain assumptions, such as fixed UE location (no rotation), 2 panels oriented in opposite directions. These assumptions are not always applicable for non-PC6 UEs.

	QC
	We need to better understand the motivation for this proposal before discuss it, suggest to keep it FFS and come back with complete proposal in the next meeting.

	CATT
	We think the agreements for RRM general assumption such as 2 RX beams for Set 1 and 6 RX beams for Set 2 is based on the assumption of UE type. From WID, it only focuses train roof-mounted CPE. The other types of UE are not included in this WI. So we think the proposal can be accepted. We are also fine to confirm it in the next meeting for more time. 

	Huawei
	The new issue sounds reasonable. All we discussed are based on the roof-mounted CPE. For other type UE, more considerations are needed. However it seems the time is limited.




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

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”




[bookmark: _Hlk93527824]Topic #3: Signaling characteristics
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200102
	CATT
	Discussion on RLM/BFD requirement for FR2 HST
Proposal 1: For RLM/BFD requirements for DRX <=80ms for FR2 HST scenarios, use agreed RX beam factor for set-1 and set-2.

	R4-2200104
	CATT
	Draft CR on RLM/BFD requirement for FR2 HST

	R4-2200263
	Apple
	Discussion on signaling characteristic requirement for FR2 HST
Proposal 1: Enhanced RLM/BFD requirement with scaling Rx beam factor for set 1 and set 2. 

	R4-2200585
	ZTE Corporation
	Discussion on Signaling characteristics for HST FR2
Proposal 1: The memory capacity of UE is not bottleneck for the case of high speed moving. Therefore, no need to reduce the TCI state switching requirement so as to relax the memory capacity of UE. 
Proposal 2: For RLM/BFD requirements for DRX <=80ms, following RX beam factor for Set-1 and Set-2.

	R4-2200884
	Ericsson
	Signalling characteristics requirements for HST FR2
Proposal 1: With regard to RLM/BFD requirements, support option 1: following RX beam factor for set-1 and set-2. 
Proposal 2: Regarding PSS/SS and intra-freq measurement, it can refer to discussion and agreement on Issue ‘Requirements for RRH deployment on both sides of the track’ in WF on FR2 HST RRM (part 1)
[Moderator]: Treated in the previous Topic.

	R4-2201177
	Huawei, Hisilicon
	Discussion on signaling characteristics requirements for high speed train scenario in FR2
Proposal1: The framework of existing RLM/BFD requirements for FR2 can be reused except the scaling factor N (Rx beam sweeping) which follows set1 and set 2. 
Proposal 2: Factor 1.5 can be removed for DRX cycle≤ 80ms in L1-RSRP measurement period for FR2 HST.
Proposal 3: The known condition of TCI state can be reduced to 480ms for FR2 HST.
Proposal 4: The existing TCI switching delay in known case can be reused in FR2 HST with updated known TCI state condition. 
Proposal 5: Prefer to only consider known TCI switching in FR2 HST.  

	R4-2201770
	Samsung
	Remaining Issues on signaling characteristics requirements for FR2 HST
<RLM/BFD evaluation period> 
Proposal 1: For SSB-based RLM and BFD evaluation period, the scaling factor N should be defined:  
· by following the number of RX beams per UE for Set 1 and Set 2, for no DRX or DRX cycle <=80ms:   
· Set 1: 2 RX beams; (2) Set 2: 6 RX beams.  
· The applicable of set 1 and set 2 is dependent on the introduced network signaling 
Proposal 2: The example text proposal for FR2 HST UESSB-based RLM evaluation period is provided as:
<Active TCI State Switching Delay> 
Observation 1: If the target TCI state is known, and the target TCI state is in the active TCI state list for PDSCH, there is no interruption allowed during MAC-CE based TCI state switching.  
Observation 2: During TCI switching between RRHs in FR2 HST scenario, it is possible to have inter-symbol interference which cannot be accommodated by the CP length of the OFDM symbol from the target RRH.  
Proposal 3: One more slot is allowed for interruption during TCI switching for FR2 HST scenario.
<Uplink Spatial Relation Switch Delay> 
Proposal 4: For the known conditions for spatial relation when associated with DL-RS, the requirement defined in Rel-16 shall be reused, and no standard impact is expected for Rel-17 FR2 HST.   

	R4-2201771
	Samsung
	Draft CR to introduce active TCI state switching delay requirement for FR2 HST UE




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 3-1-1: RLM/BFD evaluation period
· Background
For reference, FR2 requirements from TS 38.133:
TEvaluate_out_SSB and TEvaluate_in_SSB are defined in Table 8.1.2.2-2 for FR2 with scaling factor N=8.
[image: ]
The value of TEvaluate_BFD_SSB is defined in Table 8.5.2.2-2 for FR2 with scaling factor N=8
[image: ]
Way forward from RAN4#101-e:
· RAN4 will further study the RLM/BFD requirements for DRX <=80ms for FR2 HST scenarios
· Option 1: following RX beam factor for set-1 and set-2
· Option 2: The existing RLM/BFD requirements for DRX <=80ms is applied

· Proposals and/or Observations
· Proposal 1 (CATT): For RLM/BFD requirements for DRX <=80ms for FR2 HST scenarios, use agreed RX beam factor for set-1 and set-2.
· Proposal 2 (Apple): Enhanced RLM/BFD requirement with scaling Rx beam factor for set 1 and set 2.
· Proposal 3 (ZTE): For RLM/BFD requirements for DRX <=80ms, following RX beam factor for Set-1 and Set-2.
· Proposal 4 (Ericsson): With regard to RLM/BFD requirements, support option 1: following RX beam factor for set-1 and set-2.
· Proposal5 (Huawei): The framework of existing RLM/BFD requirements for FR2 can be reused except the scaling factor N (Rx beam sweeping) which follows set1 and set 2.
· Proposal 6 (Samsung): For SSB-based RLM and BFD evaluation period, the scaling factor N should be defined:
· by following the number of RX beams per UE for Set 1 and Set 2, for no DRX or DRX cycle <=80ms:   
· Set 1: 2 RX beams; (2) Set 2: 6 RX beams.  
· The applicable of set 1 and set 2 is dependent on the introduced network signaling 
· Proposal 7 (QC): Follow FR1 HST, do not introduce RLM/BFD enhancement due to lack of use cases in FR2 HST.
· Candidate options:
· Option 1 (CATT, Apple, ZTE, Ericsson, Huawei, Samsung): Define scaling factor N for no DRX and DRX cycle <=80ms by following the number of RX beams per UE for Set 1 and Set 2: Set 1: 2 RX beams; (2) Set 2: 6 RX beams.
· Option 2 (QC): Do not introduce RLM/BFD enhancement
· Recommended WF
· Check if Option 1 is agreeable in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	Nokia
	The recommended WF is Ok.

	QC
	We understand that option 1 is the majority view. As we explained in our contribution, we don’t see many use case for RLM/BFD procedure in HST. In addition, as we commented previously, we can compromise to no UE capability distinguishment for set 1 and 2. Therefore, for this relatively corner case procedure, we want to simplify UE implementation and set requirement according to set 2 uniformly. Note that RLM/BFD measurements are on serving beams, while all the other measurements are on target beams, therefore the two sets implementation to satisfy other requirement can not be directly applied to RLM/BFD measurement, and have only one set requirement helps reducing UE complexity. Hence here is the compromised proposal:
Option 3: To simplify UE implementation, set RLM/BFD requirement according to set 2: 6Rx. 

	Ericsson
	The recommended WF is Ok.

	Apple
	Support WF

	Intel
	Ok with recommended WF, but prefer to align DRX limit with Issue 1-2-1 and Issue 2-2-2.

	Huawei
	The recommended WF is Ok

	ZTE
	The recommended WF is OK.

	Samsung
	The recommended WF is Ok

	CATT
	Support Recommended WF

	QC
	Since no one comments on our compromise proposal, could we further discuss it in second round or GTW?



Issue 3-1-2: TCI switching delay
· Background
Agreement from RAN4#101-e:
· The existing 1280ms duration for known condition is applied for FR2 HST scenario
Current requirements are defined in Clause 8.10 of TS 38.133.
· Proposals and/or Observations
· Proposal 1 (ZTE): The memory capacity of UE is not bottleneck for the case of high speed moving. Therefore, no need to reduce the TCI state switching requirement so as to relax the memory capacity of UE.
· Proposal 2 (Huawei): The known condition of TCI state can be reduced to 480ms for FR2 HST.
· Proposal 3 (Huawei): The existing TCI switching delay in known case can be reused in FR2 HST with updated known TCI state condition.
· Proposal 4 (Huawei): Prefer to only consider known TCI switching in FR2 HST.
· Observation 1 (Samsung): If the target TCI state is known, and the target TCI state is in the active TCI state list for PDSCH, there is no interruption allowed during MAC-CE based TCI state switching.  
· Observation 2 (Samsung): During TCI switching between RRHs in FR2 HST scenario, it is possible to have inter-symbol interference which cannot be accommodated by the CP length of the OFDM symbol from the target RRH.  
· Proposal 3 (Samsung): One more slot is allowed for interruption during TCI switching for FR2 HST scenario.
· Recommended WF
· It is recommended not to update known TCI state condition due to existing agreement from RAN4#101-e.
· Companies are invited to share their views on Proposal 3 in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	Nokia
	Follow the agreement on known TCI state condition from the last meeting.
Proposal 3 is FFS. 

	QC
	Support recommended WF

	Ericsson
	known TCI state condition was agreed in last meeting.
FFS on Proposal 3, it shall be studied more.

	Intel
	Ok with recommended WF
For Proposal 3: we recognize the issue of inter-symbol interference during TCI state switching due to different propagation delays. The propagation delay difference is larger than CP length, but it is smaller than symbol length. Thus, we are wondering whether we need to waste the whole slot while only one symbol is affected.

	Huawei
	Support recommended WF.


	ZTE
	Fine with recommended WF.
For Proposal 3, we agree some update is necessary for known condition. Maybe 240 ms, 480 ms can be candidates.

	Samsung
	For known TCI state condition, last meeting we have agreement. 
For our proposed P3, “One more slot is allowed for interruption during TCI switching for FR2 HST”, the problem is described in our paper, without additionally allow interruption here, how the proposed problem can be solved?

	CATT
	Support Recommended WF.



Issue 3-1-3: Uplink Spatial Relation Switch Delay
· Proposals and/or Observations
· Proposal 1 (Samsung): For the known conditions for spatial relation when associated with DL-RS, the requirement defined in Rel-16 shall be reused, and no standard impact is expected for Rel-17 FR2 HST
· Recommended WF
· Companies are invited to check in the first round whether Proposal 1 is agreeable.

Companies views’ collection for 1st round:
	Company
	Comments

	QC
	Support recommended WF

	Ericsson
	Ok with Proposal 1.

	Huawei
	Support recommended WF

	ZTE
	Fine with Proposal 1.

	Samsung
	As proponent of P1, we support this P1. 

	CATT
	Fine with P1.




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.
	R4-2201770, Remaining Issues on signaling characteristics requirements for FR2 HST, Samsung
· TP on text proposal for FR2 HST UE SSB-based RLM evaluation period
· TP for MAC-CE based TCI state switching delay

	Company
	Comments

	Nokia
	Some of the text proposals can be found in R4-2201771.

	Samsung
	In R4-2201770, just proposed some text proposal for SSB-based RLM, which is not CR, so we can use others’ draft CR to discuss further. No need further discuss this as draftCR

	ZZZ
	



	R4-2200104, Draft CR on RLM/BFD requirement for FR2 HST, CATT

	Company
	Comments

	XXXNokia
	The CR seems OK.

	Samsung
	Suggest company to compare with the TP given in our discussion paper (R4-2201770): 
· TEvaluate_out_SSB and TEvaluate_in_SSB are defined in Table 8.1.2.2-2 for FR2 with scaling factor N=8, for FR2 power classes other than power class 6.
· TEvaluate_out_SSB and TEvaluate_in_SSB are defined in Table 8.1.2.2-2 for FR2 with scaling factor N = 2 or 6, by following the network configuration [highSpeedMeasFR2Flag] = [set1] or [set2] respectively, for FR2 power class 6. The requirement for power class 6 is only applicable to the configuration with no DRX or DRX cycle≤80ms. 
Open to discuss pro and cons: (1) from our understanding PC6 should be introduced here to restrict the enhancement only to PC6; (2) We think the sentence of “The requirement for power class 6 is only applicable to the configuration with no DRX or DRX cycle≤80ms.” is also needed. 

	ZZZ
	



	R4-2201771, Draft CR to introduce active TCI state switching delay requirement for FR2 HST UE, Samsung

	Company
	Comments

	XXXNokia
	The CR pending the outcome of Issue 3-1-2.

	YYY
	

	ZZZ
	



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: Signaling characteristics
	[bookmark: _Hlk93527838]Issue 3-1-1: RLM/BFD evaluation period 
Background:
The majority of the companies agree on the Option 1:
Define scaling factor N for no DRX and DRX cycle <=80ms by following the number of RX beams per UE for Set 1 and Set 2: Set 1: 2 RX beams; (2) Set 2: 6 RX beams.
However, one of the companies made a new compromise proposal:
Option 3: To simplify UE implementation, set RLM/BFD requirement according to set 2: 6Rx.
One more company prefers to align upper DRX bound with the outcomes of Issue 1-2-1.
Tentative agreements:
None
Candidate options:
· Option 1 (CATT, Apple, Intel, ZTE, Ericsson, Huawei, Samsung): Define scaling factor N for no DRX and DRX cycle <=[80] ms by following the number of RX beams per UE for Set 1 and Set 2: Set 1: 2 RX beams; (2) Set 2: 6 RX beams.
· Option 2 (QC): Set RLM/BFD requirement according to set 2: 6Rx.
Recommendations for 2nd round:
Adjust the upper DRX bound with the outcomes of Issue 1-2-1.
Discuss new Option 2 in the 2nd round.

[bookmark: _Hlk93527996]Issue 3-1-2: TCI switching delay
Background:
All the companies reconfirm that the existing 1280ms duration for known condition is applied for FR2 HST scenario.
Regarding the proposal on the one slot interruption during TCI state switching, seems that the companies need to study the potential issue more.
Tentative agreements:
None
Candidate options:
None
Recommendations for 2nd round:
Add directly to the WF:
FFS, whether one more slot is allowed for interruption during TCI switching for FR2 HST scenario to avoid inter-symbol interference.

[bookmark: _Hlk93528021]Issue 3-1-3: Uplink Spatial Relation Switch Delay
Background:
All the companies agree on the proposal.
Agreements:
For the known conditions for spatial relation when associated with DL-RS, the requirement defined in Rel-16 shall be reused, and no standard impact is expected for Rel-17 FR2 HST.
Candidate options:
None
Recommendations for 2nd round:
Include agreement into the WF.




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”

	R4-2201770
	Remaining Issues on signaling characteristics requirements for FR2 HST, Samsung
It is recommended to follow the comment by the author “No need further discuss this as draftCR”

	R4-2200104
	Draft CR on RLM/BFD requirement for FR2 HST, CATT
Since the final agreement on the related Issue 3-1-1 was not achieved in the 1st round, and taking into account the comment on the PC6, it is recommended not to pursue the CR at this meeting.



Discussion on 2nd round
[bookmark: _Hlk93868047]Issue 3-1-1: RLM/BFD evaluation period 
	Agreement:
Define scaling factor N for no DRX and DRX cycle <=80 ms by following the number of RX beams per UE for Set 1 and Set 2: Set 1: 2 RX beams; (2) Set 2: 6 RX beams.



	Background:
The majority of the companies agree on the Option 1:
Define scaling factor N for no DRX and DRX cycle <=80ms by following the number of RX beams per UE for Set 1 and Set 2: Set 1: 2 RX beams; (2) Set 2: 6 RX beams.
However, one of the companies made a new compromise proposal:
Option 3: To simplify UE implementation, set RLM/BFD requirement according to set 2: 6Rx.
One more company prefers to align upper DRX bound with the outcomes of Issue 1-2-1.
Recommendations for 2nd round:
Adjust the upper DRX bound with the outcomes of Issue 1-2-1.
Discuss new Option 2 in the 2nd round.

	Company
	Comments

	Ericsson
	We prefer Option1, in order to keep same set1 and set2 definitions in most cases as much as possible, given that set1 is a simple scenario specially. 

	Intel
	Prefer Option 1

	CATT
	Option 1. 

	ZTE
	Option1.



Issue 3-1-2: TCI switching delay
	Way forward:
FFS how to avoid inter-symbol interference during TCI switching for FR2 HST scenario.



	Company
	Comments

	Intel
	As we mentioned during the 1st round, the propagation delay difference is smaller than symbol length, so there is no need to waste the whole slot while only one symbol is affected. We may just restrict one symbol by extending the TCI state switching delay. An example of spec change is as follows:
If the target TCI state is known, upon receiving PDSCH carrying MAC-CE activation command in slot n, UE shall be able to receive PDCCH with target TCI state of the serving cell on which TCI state switch occurs at symbol #m of the first slot that is after slot n+ THARQ + + TOk*(Tfirst-SSB + TSSB-proc) / NR slot length, where m = 1 for power class 6 and m = 0 for other power classes. The UE shall be able to receive PDCCH with the old TCI state until slot n+ THARQ +  .Where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]; 

So, we suggest to re-phrase WF as follows:
FFS how to avoid inter-symbol interference during TCI switching for FR2 HST scenario

	QC
	It’s not clear to us why interruption in FR2 HST due to TCI switching is different than other scenarios.

	Huawei
	We would like to know the scenario of the issue. Is it for large and sudden propagation delay difference as we discussed in mail thread [205]?



Issue 3-1-3: Uplink Spatial Relation Switch Delay
	Agreement:
For the known conditions for spatial relation when associated with DL-RS, the requirement defined in Rel-16 shall be reused, and no standard impact is expected for Rel-17 FR2 HST.



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

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”





Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on FR2 HST RRM requirements (part 1)
	Nokia, Nokia Shanghai Bell
	

	LS on network signaling for Rel-17 NR HST RRM
	ZZZ
	To: RAN_2; Cc: RAN_1

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation
	Comments

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

	R4-2201847
	TP to TR 38.854 on Mobility Performance in HST FR2 Deployment Scenarios
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2201848
	TP to TR 38.854 on the Number of Rx beams, Nokia, Nokia Shanghai Bell
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2201652
	CR to TS 38.133: intra-frequency measurements without gaps for for FR2 NR HST
	Nokia, Nokia Shanghai Bell
	Not Pursued
	

	R4-2200877
	CR On RRC_CONNECTED state mobility for HST FR2 RRM
	Ericsson
	Revise
	

	R4-2200104
	Draft CR on RLM/BFD requirement for FR2 HST
	CATT
	Not Pursued
	



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

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

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

	R4-2202594
	WF on FR2 HST RRM requirements (part 1)
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2202596
	CR On RRC_CONNECTED state mobility for HST FR2 RRM
	Ericsson
	Not Pursued
	

	R4-2202595
	LS on network signaling for Rel-17 NR FR2 HST RRM
	Nokia, Nokia Shanghai Bell
	Revised
	

	R4-2202765
	LS on network signaling for Rel-17 NR FR2 HST RRM
	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

Annex
Contact information
	Company
	Name
	Email address

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

	QC
	Chu-Hsiang (Sean) Huang
	chuhsian@qti.qualcomm.com

	Intel
	Ilya Bolotin
	ilya.bolotin@intel.com



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 making comments, i.e., Company A (XX, XX)
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Table 6.2 : Time to identify target NR cell for RRC connection re-establishment to NR intra-
frequency cell
Serving cell FR of target NR Ticentry s ne [ms]

SSB Esllot (dB) cel Known NR cell Unknown NR cell
EE) FR1 MAX (200 ms, 5 x Turc) MAX (800 ms, 10 x Tsurc)
=8 FR2 NA MAX (1000 ms, 80 x Tswrc))
<8 FR1 WA 800N
<8 FR2 NA 35207

Note :  The UE is not required to successfully identify a cell on any NR frequency layer when Tsurc > 20 ms and
serving cell SSB Es/lot < -8 dB.
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Table 4.2.2..

: TaotoctNR_intra, TmoasuroNR_tntra AN TovatuatoNm_intra fOr UE configured with
highSpeedMeasFlag-r16 (Frequency range FR1)

DRX cycle TactectnR_tntra [S] Trneasuro Nkt [S] Tovatuse NR_ntra
length [s] (number of DRX (number of DRX [s] (number of DRX
cycles) cycles) cycles)
032 256 x M2 (8 x M2) 032 x M3 (1 x M3) 0.96 x M4 (3 x M4)
064 5.12(8) 064 (1) 192 (3)
1.28 8.96 (7) 1.28 (1) 3.84(3)
256 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= 15,
M3=M4=2
Note2:  When highSpeedMeasFlag-r16 is configured, the requirements apply only to UE.
supporting either measurementEnhancement-r16 or [intraRAT-
MeasurementEnhancement-r1e].
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Mpssisss syne wio_gape : For a UE supporting FR2 power class 1, Mpsssss syne wo_saps =40. For a UE supporting power
class 2, Mpssiss syne wo ssps =24 For a UE supporting FR2 power class 3, Mpsssss s wosaps =24. For a UE
supporting FR2 power class 4, Mpsse sync v, saps =24

Muncas period wio_gaps * For a UE supporting power class 1, Mucss period wio_saps =40. For a UE supporting FR2 power
1255 2, Macas eriod wogaps =24. For a UE supporting power class 3, Mucas period wo, gps =24. For a UE supporting
power class 4, Mascas pcio wio gps =24
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Table 9.2.5.1-2: Time period for PSS/SSS detection, (Frequency range FR2)

DRX cycle

Tessisss sync intra

No DRX

Max(600ms, Ceil(Mpssisss_syne wio_gaps X Kp X
Kisyert ) x SMTC period)s® * x CSSFia

DRX cycle< 320ms

DRX cycle>320ms

Max(600ms, ceil(1.5 X Mpssisss_syre_wo_oaps X Kp X
Kyt messurement) X max(SMTC period, DRX cycle)) x
CSSFia
G8il(Mpesess_syn_wio_gop X K X Kiayort_messisemert) X DRX.
cycle x CSSFina

NOTE 1:_If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is

the one used by the cell being identified
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Table 9.2.5.2-2: Measurement period for intra-frequency measurements without gaps(FR2)

DRX cycle

Tsse, nt_poriod_ntra

No DRX

max(400ms, Geil (Mneas seros wio_gsps X Ko X
Kisyert messurement) x SMTC period)%® 1 x CSSFiua

DRX cycle<< 320ms

max(400ms, ceil(1.5x Mmeas_period_wio_gaps X Kp X
Kiyert_messurement) X max(SMTC period,DRX cycle)) x
CSSFini

DRX cycle>320ms

il(Mreas_period_wio_gaps XKp X Kiayert_messuroment ) X DRX
cycle x CSSFina

NOTE 1:_If different SMTC periodicities are configured for different cells, the SMTC period In the requirement s

the one used by the cell being identified
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Table 9.5.4.1-2: Measurement period Ty1.rsrp_Measurement_Period_sss for FR2

Configuration TL1RSRP_ Messursment period_Ss8 (ms)
non-DRX max(Trepor, ceil(M*P*N) Tsss)

DRX cycle < 320ms ‘max(Trepor, ceil(1.5"M*P*N)'max(Torx. Tsss))

DRX cycle > 320ms ceil(1.5"M"P"N) Torx

Note:  Tssa = ssb-periodicityServingCell is the periodicity of the SSB-Index
configured for L1-RSRP measurement. Torx is the DRX cycle length.
Trepor is configured periodicity for reporting.
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Table 8.1.2..

: Evaluation period Tevatuate_out_sss and Tevatuato_in_sss for FR2

Configuration T out_ss8 (ms) T i ss8 (ms)
no DRX Max(200, Ceil(10 x P x N)  Tssa) Max(100, Ceil(5 x P x N) x Tsss)
DRX cycle=320ms Max(200, Ceil(15 x P x N) x Max(100, Ceil(7.5 x P x N) x
Max(Torx, Tsse)) Max(Torx. Tsss))
DRX cycle>320ms Ceil(10 x P x N) x Tox Ceil(5 x P x N) x Torx

NOTE: _Tssa is the periodicity of the SSB configured for RLM. Torx s the DRX cycle length.
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Table 8.5.2.2-2: Evaluation period Tevauste sro sss for FR2

Configuration Tevause 8D ssa (ms)
no DRX Max(50, Ceil(5 x P x N) x Tssa)

DRX cycle < 320ms Max(50, Ceil(7.5 x P x N) x Max(Torx,Tsss))

DRX cycle > 320ms Ceil(5 x P x N) x Torx

Note: Tssa is the periodicity of SSB in the set 7, . Torx is the DRX cycle length.





