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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

This document will be used to guide and summarize the email discussion for the topic of Rel-18 NR HST FR2 enhancements RRM core requirements maintenance, with the email thread identifier
“[106bis-e][211] NR_HST_FR2_enh_part2”.
In this email thread, the following agenda items are discussed: 
· 5.13.4	RRM core requirements	[NR_HST_FR2_enh-Core]
· 5.13.4.3	UL timing adjustment solutions 	[NR_HST_FR2_enh-Core]
· 5.13.4.4	RRM aspects for tunnel deployment scenario	[NR_HST_FR2_enh-Core]

The moderator would like to ask companies to adhere to the following guidelines, when taking part in [106bis-e][211] NR_HST_FR2_enh_part2.
Please also check the “RAN4#106bis-e meeting arrangements and guidelines”, available on the reflector, for fundamental guidelines and deadlines.
The preferred method of commenting is to add/update your company’s view directly in this email summary document (use change marks whenever appropriate) and upload it to [106bis-e][211] NR_HST_FR2_enh_part2 draft folder corresponding to the stage of the meeting, e.g., pre-meeting, first round, second round.
· Draft folder:
https://www.3gpp.org/ftp/tsg_ran/WG4_Radio/TSGR4_106bis-e/Inbox/Drafts/%5B106bis-e%5D%5B211%5D%20NR_HST_FR2_enh_part2 
· 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:
“(Draft)R4-23xxxxx_Summary_106bis-e_211_HST-FR2-enh_RRM2_r1_v05_CATT_Nokia.docx” -> “(Draft)R4-23xxxxx_Summary_106bis-e_211_HST-FR2-enh_RRM2_r1_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.

Companies’ contact details
It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information
	Company
	Name
	Email address

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

	Nokia, Nokia Shanghai Bell
	Dimitri Gold
	dimitri.gold@nokia.com



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



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

	R4-2304273
	Nokia, Nokia Shanghai Bell
	On UL Timing Adjustment in HST FR2 Enhanced
Observation 1: The mechanism of UL timing adjustment in between the TCI state switches involving one-shot large UL TX timing adjustment is not described neither in TS nor in the TR. Moreover, Gradual timing adjustment requirement in Clause 7.1.2.3 cannot be applied directly after the one-shot large timing adjustment, hence, the UE behaviour and accuracy of UL TX timing are undefined.
Proposal 1: RAN4 to clarify the applicability of gradual timing adjustment requirement (Clause 7.1.2.1) in between the one-shot large UL timing adjustments for FR2 Power Class 6 UE.
Proposal 2: UE to report the value of one-shot large UL timing adjustment back to the network.
Observation 2: MAC-CE based signalling is a reliable way to indicate UE about cross-RRH TCI state switch, i.e., to inform whether UL TX timing should be adjusted or not, and helps to avoid additional switching delays.
Proposal 3: Introduce indication in MAC-CE TCI state switching command to inform UE of the TCI state switch across RRH in HST FR2 deployments.
Observation 3: UL transmissions with wrong UL Tx timing after inter-RRH TCI state switch can cause ISI interference in between UL and DL symbols or in between several UEs of the same train.
Observation 4: By definition, UE MAC timeAlignmentTimer should be running only when UL time is assumed to be aligned. When timeAlignmentTimer is not running, MAC entity shall not perform any UL transmission except the RA Preamble and MSGA transmission.
Proposal 4: In HST FR2 scenarios, UE MAC timeAlignmentTimer should be stopped after cross-RRH TCI state switch.
Proposal 5: RAN4 to prepare an LS to RAN2 and to inform about the need to introduce cross-RRH TCI state switch indication and UE MAC timeAlignmentTimer stop after cross-RRH TCI state switch.
Observation 5: The area where the propagation delays among serving and target RRHs are close to each other, i.e., there is not need in large UL TX timing adjustment, is very narrow, around serval tenths of meters.
Observation 6: It is impossible to guarantee that UL spatial relation switch in bi-directional scenarios always follows DL TCI states switch and happens without significant changes in UL TX timing. There are multiple reasons for that: variability in beam switching locations, non-synchronicity in between source and target RRHs, errors in measurements and DL synchronization, etc.
Proposal 6: RAN4 to apply one-shot large UL timing adjustment (Clause 7.1.2.3 requirement, when enabled) at UL spatial relation switch for PC6 UEs.
Observation 7: UL TX timing adjustment procedure can be simplified if multi-RX capable HST FR2 UE can continue adjusting UL TX timing for both beams/RSs used in DL. Such capability does not contradict the previous agreement that only one panel can be used for UL TX.
Proposal 7: PC6 HST FR2 UE, capable of simultaneous multi-panel reception, can keep adjusting UL TX timing corresponding to two known DL beams/RSs, e.g., by possessing two UL TA loops.

	R4-2304772
	Xiaomi
	Discussion on UL timing adjustment solutions for FR2 HST enhancement
Proposal 1: RAN4 not to introduce MAC-CE based solutions to inform UE of the TCI state switch across RRHs.

	R4-2305194
	Ericsson
	UL timing adjustment solutions
Proposal 1: We shall study if FR2 power class 6 UE for Rel-18 shall support more than one TCI state mandatorily. If it is UE mandatory capability, the signaling can be skipped.
Proposal 2: The signaling shall not be restricted to indicate ‘within RRH’ or ‘across RRH’ literally. RAN4 shall only ask RAN2 to request a signaling indicating the impact to UL transmit timing RRM requirements. ‘within RRH’ or ‘across RRH’ can be an example to use it, but up to NW to configure the signaling or not.
Proposal 3: The signaling can be used to trigger RACH procedure also if RACH procedure is used in one-short timing adjustment.
[bookmark: _Hlk132287503]Proposal 4: Before diving into requirements and capability, RAN4 shall study whether the scenario in which UL timing exceed allowed timing adjustment range at UL spatial relation is common and shall be addressed. 
Observation 1: UL transmit timing adjustment at UL spatial relation switch is almost same as the UL timing issue at TCI state switch.
Proposal 5: RAN4 shall check whether UL spatial relation switch can use similar MAC-CE based solution to inform UE of the UL spatial relation switch across RRHs/within RRH.
Observation 2: A UE supporting UL transmit timing to two RRHs can use one proper UL transmit timing to replace UL transmit timing beyond range, it can avoid violation to UL timing requirements issue at UL spatial relation switch. But it may bring more complex definitions and utilizations, e.g. which one shall be reference of UL PDCCH/PDSCH; two UL transmit timing may be treated as two UL explicit or implicit UL beams/spatial relations to corresponding DL beams/TCI states.
Proposal 6: We intent to not introducing the capability of supporting UL transmit timing to two RRHs.
Proposal 7: We support the basic sense of Option1, UE MAC timeAlignmentTimer should be updated after inter-RRH TCI state switch.  ‘Stop’ or ‘suspend’ shall be studied.

	R4-2305212
	Samsung
	Discussion on UL timing adjustment solutions for FR2 HST
Proposal 1: For the MAC-CE based network signaling assistance, the condition that UE measurement on DL timing difference is larger than certain threshold (as specified in Rel-17) shall not be included as the applicable condition for Rel-18 UL timing adjustment solution. 
Proposal 2: For the MAC-CE based network signaling assistance, RAN4 shall discuss the necessary new information which needed to be added to existing MAC-CE for PDCCH state indication, i.e., TCI State Indication for UE-specific PDCCH MAC CE. 
Proposal 3: RAN4 shall inform RAN2 that the following additional information shall be added for TCI State Indication for UE-specific PDCCH MAC CE, for Rel-18 FR2 HST scenario:
· One bit indication for whether or not UE shall follow the new UL timing solution when switching to the TCI State ID in MAC-CE. 

	R4-2305319
	Huawei, HiSilicon
	Discussion on UL timing adjustment for R18 FR2 HST
Observation 1: For one shot large UL timing adjustment, no obvious issue due to existing R17 solution is observed.
Observation 2: For MAC-CE based solution, one-bit network assistance information on whether TCI state switch across RRH does not provide obvious performance improvement.
Proposal 1: For Rel-18 FR2 HST scenario, it is suggested not to introduce MAC-CE based solutions to inform UE of the TCI state switch across RRH since no obvious benefits are observed.
Observation 3: UL transmit timing adjustment is not always needed for UL spatial relation switch.
Observation 4: There is no configuration to associate a UL spatial relation to a downlink RS for time tracking.
Proposal 2: For UL timing change at UL spatial relation switch, the existing gradual timing adjustment requirements can be applied, and there is no need to define additional UL transmit timing adjustment.
Proposal 3: No obvious impact on TA adjustment and timeAlignmentTimer due to one-shot large UL timing adjustment is observed, and there is no need to introduce timeAlignemntTimer enhancements at UL timing adjustment.

	R4-2305805
	Qualcomm Incorporated
	UL timing adjustment solutions for FR2 HST
Proposal 1: Introduce MAC-CE based solutions to inform UE of the TCI state switch across RRH.
Proposal 2:  RAN4 informs RAN2 that the following additional information shall be added for TCI State Indication for UE-specific PDCCH MAC CE, for Rel-18 FR2 HST scenario:
· [1] bit indication for whether or not UE shall follow the one-shot large UL timing adjustment specified in clause 7.1.2.3 in TS38.133 when switching to the TCI State ID contained in the MAC-CE. 



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: MAC-CE based solution for cross-RRH TCI state switch
Sub-topic description:
The following WF was captured at RAN4#106 meeting:
	1. Network signalling assistance
Agreement:
· Do not consider RRC based solutions to inform UE of the TCI state switch across RRH.
Way forward:
· FFS: Introduce MAC-CE based solutions to inform UE of the TCI state switch across RRH
· FFS: RAN4 informs RAN2 that the following additional information shall be added for TCI State Indication for UE-specific PDCCH MAC CE, for Rel-18 FR2 HST scenario: 
· [1] bit indication for whether or not UE shall follow the one shot large UL timing adjustment specified in clause 7.1.2.3 in TS38.133 when switching to the TCI State ID contained in the MAC-CE



Open issues and candidate options before e-meeting:
Issue 1-1-1: MAC-CE signalling
· Proposals and/or Observations
· Observation 1 (Nokia): MAC-CE based signalling is a reliable way to indicate UE about cross-RRH TCI state switch, i.e., to inform whether UL TX timing should be adjusted or not, and helps to avoid additional switching delays.
· Proposal 1 (Nokia): Introduce indication in MAC-CE TCI state switching command to inform UE of the TCI state switch across RRH in HST FR2 deployments.
· Proposal 2 (Xiaomi): RAN4 not to introduce MAC-CE based solutions to inform UE of the TCI state switch across RRHs.
· Proposal 3 (Ericsson): We shall study if FR2 power class 6 UE for Rel-18 shall support more than one TCI state mandatorily. If it is UE mandatory capability, the signaling can be skipped.
· Observation 1 (Huawei): For one shot large UL timing adjustment, no obvious issue due to existing R17 solution is observed.
· Observation 2 (Huawei): For MAC-CE based solution, one-bit network assistance information on whether TCI state switch across RRH does not provide obvious performance improvement.
· Proposal 4 (Huawei): For Rel-18 FR2 HST scenario, it is suggested not to introduce MAC-CE based solutions to inform UE of the TCI state switch across RRH since no obvious benefits are observed.
· [bookmark: _Hlk132219836]Proposal 5 (Qualcomm): Introduce MAC-CE based solutions to inform UE of the TCI state switch across RRH.
· Proposal 6 (Nokia): RAN4 to prepare an LS to RAN2 and to inform about the need to introduce cross-RRH TCI state switch indication and UE MAC timeAlignmentTimer stop after cross-RRH TCI state switch.
· Candidate options:
· Option 1 [Nokia, Samsung, Qualcomm]: Introduce MAC-CE based solutions to inform UE of the TCI state switch across RRH.
· Option 2 [Xiaomi, Huawei]: Not to introduce MAC-CE based solutions to inform UE of the TCI state switch across RRHs.
· Option 3 [Ericsson]: FR2 power class 6 UE for Rel-18 shall support more than one TCI state mandatorily.
· Recommended WF
· Since no tentative agreement is achieved, companies need to continue the discussion in the first round.
· If agreement to define signalling is achieved an LS to RAN2 can be prepared and sent.

Companies views’ collection for 1st round:
	Company
	Comments

	Ericsson
	Since it is a new WID in Rel-18, our thought is that FR2 power class 6 UE for Rel-18 supporting more than one TCI state mandatorily can skip the issue. But if it cannot be achieved, to UE not supporting this capability, we can support Option 1. 

	YYYNokia
	We see enough benefits that can be brought by MAC-CE based signalling. For example, reliable direct indication of cross-RRH TCI state switch instead of UE-based measurements, reduced TCI state switching time.
Option 3, we can discuss further, but can we always assume that target TCI state is in the active TCI state list even when more than one TCI state is tracked by the UE?

	ZZZSamsung
	We support Option 1 to introduce MAC-CE based solutions to inform UE of the TCI state switch across RRH.
Our understanding is the TCI state(s) in the active TCI state list shall be regarded as the one UE can have fine timing tracking. In the requirement defined in R17 FR2 HST, the following requirement cover the cases for both (a) target TCI state in the active TCI state list and (b) not in the list: 
The UE UL transmission timing error after the TCI state switching procedure shall be less than or equal to ±Te as specified in clause 7.1.2 if the new target TCI state is within active TCI state list, otherwise ±[7Ts], and the reference point is .

	Huawei
	Support option 2.
The network only can indicate whether it is cross-RRH switching by MAC-CE signaling. However, cross-RRH switching does not means that one-shot timing adjustment is necessary for TCI state switching. Besides, the obvious benefits of replacing current R17 solution by MAC-CE based solution are not observed.



Issue 1-1-2: Information indicated in MAC-CE
· Background
At the previous meetings it was discussed that one-bit flag should be sufficient to indicate cross-RRH TCI state switch.

· Proposals and/or Observations
· Proposal 1 (Ericsson): The signaling shall not be restricted to indicate ‘within RRH’ or ‘across RRH’ literally. RAN4 shall only ask RAN2 to request a signaling indicating the impact to UL transmit timing RRM requirements. ‘within RRH’ or ‘across RRH’ can be an example to use it, but up to NW to configure the signaling or not.
· Proposal 2 (Samsung): For the MAC-CE based network signaling assistance, the condition that UE measurement on DL timing difference is larger than certain threshold (as specified in Rel-17) shall not be included as the applicable condition for Rel-18 UL timing adjustment solution. 
· Proposal 2 (Samsung): For the MAC-CE based network signaling assistance, RAN4 shall discuss the necessary new information which needed to be added to existing MAC-CE for PDCCH state indication, i.e., TCI State Indication for UE-specific PDCCH MAC CE.
· Proposal 3 (Samsung): RAN4 shall inform RAN2 that the following additional information shall be added for TCI State Indication for UE-specific PDCCH MAC CE, for Rel-18 FR2 HST scenario:
· One bit indication for whether or not UE shall follow the new UL timing solution when switching to the TCI State ID in MAC-CE.
· Proposal 4 (Qualcomm): RAN4 informs RAN2 that the following additional information shall be added for TCI State Indication for UE-specific PDCCH MAC CE, for Rel-18 FR2 HST scenario:
· [1] bit indication for whether or not UE shall follow the one-shot large UL timing adjustment specified in clause 7.1.2.3 in TS38.133 when switching to the TCI State ID contained in the MAC-CE.
· Candidate options:
· Option 1 [Ericsson]: Signalling indicates the impact to UL Tx Timing requirements. It is up to NW to configure the signalling or not.
· Option 2 [Samsung]: 1-bit indication for whether or not UE shall follow the new UL timing solution for the indicated TCI state ID, DL timing difference is not included as applicable condition
· Option 3 [Qualcomm]: [1]-bit indication whether or not UE shall follow the one-shot large UL timing adjustment specified in clause 7.1.2.3 in TS38.133 for the indicated TCI State ID.
· Recommended WF
· Discuss candidate options in the 1st round. Pending on the consensus in the previous Issue.

Companies views’ collection for 1st round:
	Company
	Comments

	Ericsson
	We understand Option 1, 2 and 3 can be combined. 
Even with RRH or across RRH was extensively discussed previously, the signaling only reflects the decision of network whether UE shall adopt one-shot timing adjustment and requirements shall be followed.

	YYYNokia
	In general, we think that the final design of signalling is up to RAN2.
1-bit indication can be still described in LS but only as a preferred option together with the expected modification of requirement described in Option 2. Still, following Option 1, if indication is not present, then the old version of requirement should be followed.
Can a combination of Option 1 an Option 2 be acceptable:
RAN4 prefers 1-bit TCI State Indication in UE-specific PDCCH MAC CE for whether or not UE shall follow the new UL timing solution for the indicated TCI state ID. When indication is used, DL timing difference is not included as applicable condition in the requirement, otherwise Rel-17 requirements from TS 38.133, Clause 7.1.2.3 are followed.

	ZZZSamsung
	The above wording from Nokia is okay to us, which we believe combines the candidate option 1, 2 and 3. 

	Huawei
	Network only can know whether the TCI switching is within-RRH or cross-RRH. One-shot timing adjustment is only necessary when the DL timing change due to TCI switching is large (i.e. larger than a threshold). However, the network cannot know the DL timing change due to TCI switching. It is meaningless for network to indicate whether to perform one-shot timing adjustment.




Issue 1-1-32: Impact of signalling on RACH procedure
· Background
One-shot large timing adjustment is an optional procedure, and when it is disabled or not supported by the PC6 UE, a RACH-based procedure should be used for UL TX timing adjustment after the TCI state switch.

· Proposals and/or Observations:
· Proposal 1 (Ericsson): The signaling can be used to trigger RACH procedure also if RACH procedure is used in one-short timing adjustment.
· Recommended WF
· Discuss Proposal 1 in the first round, pending on the outcomes of Issue 1-1-1.

Companies views’ collection for 1st round:
	Company
	Comments

	Ericsson
	We observe that the signaling also can be used for RACH procedure. Since RACH procedure is important feature for one-short timing adjustment, it is better to specify RACH procedure through a dedicated signaling by network in the total TCI state switch and UL timing adjustment procedure. 

	YYYNokia
	We support Proposal 1. If signalling in Issue 1-1-1 is agreed it should not be limited to the one-shot large timing adjustment procedure only. RACH-based timing adjustment should take available signalling into account as well.

	ZZZSamsung
	NW can always use PDCCH order to trigger RACH procedure, so we believe the additional signaling is not necessary. 

	Huawei
	RACH procedure is usually needed when UE need to (re-)establish the connection with network or link problem is detected. However, timing adjustment due to TCI switching does not mean link problem. So, RACH procedure is not needed for one-shot timing adjustment.




Sub-topic 1-2: UL TX timing adjustment at UL spatial relation switch
Sub-topic description 
The following WF was captured at the previous RAN4#106 meeting:
	2. UL transmit timing adjustment at UL beam switch
Way forward: 
· FFS: Whether requirements on UL transmit timing adjustment at UL spatial relation switch are needed.
· FFS: Whether PC6 UE, capable of simultaneous multi-panel reception, can support UL transmit timing to two RRHs



Open issues and candidate options before e-meeting:
Issue 1-2-1: A need for timing adjustment at UL spatial relation switch
· Background
TBA
· Proposals and/or Observations
· Observation 1 (Nokia): The area where the propagation delays among serving and target RRHs are close to each other, i.e., there is not need in large UL TX timing adjustment, is very narrow, around serval tenths of meters.
· Observation 2 (Nokia): It is impossible to guarantee that UL spatial relation switch in bi-directional scenarios always follows DL TCI states switch and happens without significant changes in UL TX timing. There are multiple reasons for that: variability in beam switching locations, non-synchronicity in between source and target RRHs, errors in measurements and DL synchronization, etc.
· Proposal 1 (Nokia): RAN4 to apply one-shot large UL timing adjustment (Clause 7.1.2.3 requirement, when enabled) at UL spatial relation switch for PC6 UEs.
· Proposal 2 (Ericsson): Before diving into requirements and capability, RAN4 shall study whether the scenario in which UL timing exceed allowed timing adjustment range at UL spatial relation is common and shall be addressed.
· Observation 3 (Ericsson): UL transmit timing adjustment at UL spatial relation switch is almost same as the UL timing issue at TCI state switch.
· Proposal 3 (Ericsson): RAN4 shall check whether UL spatial relation switch can use similar MAC-CE based solution to inform UE of the UL spatial relation switch across RRHs/within RRH.
· Observation 3 (Huawei): UL transmit timing adjustment is not always needed for UL spatial relation switch.
· Observation 4 (Huawei): There is no configuration to associate a UL spatial relation to a downlink RS for time tracking.
· Proposal 4 (Huawei): For UL timing change at UL spatial relation switch, the existing gradual timing adjustment requirements can be applied, and there is no need to define additional UL transmit timing adjustment.
· Candidate options:
· Option 1 [Nokia]: Apply existing one-shot larger UL timing adjustment mechanism (Clause 7.1.2.3) at UL spatial relation switch
· Option 2 [Ericsson]: Study whether the scenario in which UL timing exceed allowed timing adjustment range at UL spatial relation is common and shall be addressed
· Option 3 [Ericsson]: Check whether UL spatial relation switch can use similar MAC-CE based solution to inform UE of the UL spatial relation switch across RRHs/within RRH.
· Option 4 [Huawei]: The existing gradual timing adjustment requirements can be applied, and there is no need to define additional UL transmit timing adjustment.
· Recommended WF
· Discuss Option 2 in the 1st round and based on the conclusions decide about what mechanism for UL timing adjustment shall be used at UL spatial relation switch.

Companies views’ collection for 1st round:
	Company
	Comments

	Ericsson
	After reading document by Nokia, our view is that UL timing issue in UL spatial relation switch is difficult to be precluded. Spatial relation switch has similar switching behavior to that in DL TCI state switch, thus the UL timing which may be out of requirement when UL spatial relation switches could be an issue. 
Alternative method to avoid the issue is that UL spatial relation shall always be executed strictly when corresponding DL TCI state switches. We suggest to study it also even it isn’t most optimal to UL transmission in all cases.

	YYYNokia
	In minimal RRM requirements we assume that the location of TCI state switch can be based only on L1 measurements reported by the UE.  In our contribution, we demonstrate that even in bi-directional deployments, the area of TCI state switch is much wider than ±43 m where the time difference can be compensated with gradual timing adjustment of Tq if 142.5ns.
[image: ]
Moreover, in practical deployments we cannot assume ideal backhaul, i.e., RRH are non-synchronous and contribute to the needed timing adjustment value.
We support Option 1, and Option 3 can be taken into account as well.

	ZZZSamsung
	We are okay with moderator’s suggestion for checking the scenario firstly (as Option 2). Based on Nokia’s analysis, the problem happens when UE support multi-panel reception in bi-directional RRH deployment, and in this case the propagation delay difference can be not so severe as uni-directional case. Based on our understanding, the gradual timing adjustment Tq (43meter difference) shall be okay for most of deployment cases, and if a single step of gradual timing adjustment is not enough, the residual error can be further corrected. 

	Huawei
	The UL transmit timing is derived from DL reception timing. For UL spatial relation, there is only source RS for beam reference and no source RS for timing reference. There is no configuration to link a UL spatial relation switching to a timing adjustment. It is difficult to require UE has to perform timing adjustment at UL spatial relation switching.



Issue 1-2-2: Support of UL transmit timing to two RRHs
· Proposals and/or Observations
· Observation 1 (Nokia): UL TX timing adjustment procedure can be simplified if multi-RX capable HST FR2 UE can continue adjusting UL TX timing for both beams/RSs used in DL. Such capability does not contradict the previous agreement that only one panel can be used for UL TX.
· Proposal 1 (Nokia): PC6 HST FR2 UE, capable of simultaneous multi-panel reception, can keep adjusting UL TX timing corresponding to two known DL beams/RSs, e.g., by possessing two UL TA loops.
· Observation 2 (Ericsson): A UE supporting UL transmit timing to two RRHs can use one proper UL transmit timing to replace UL transmit timing beyond range, it can avoid violation to UL timing requirements issue at UL spatial relation switch. But it may bring more complex definitions and utilizations, e.g. which one shall be reference of UL PDCCH/PDSCH; two UL transmit timing may be treated as two UL explicit or implicit UL beams/spatial relations to corresponding DL beams/TCI states.
· Proposal 2 (Ericsson): We intent to not introducing the capability of supporting UL transmit timing to two RRHs.
· Candidate options:
· Option 1 [Nokia]: PC6 HST FR2 UE, capable of simultaneous multi-panel reception, can keep adjusting UL TX timing corresponding to two known DL beams/RSs, e.g., by possessing two UL TA loops
· Option 2 [Ericsson]: Not to introduce the capability of supporting UL transmit timing to two RRHs.
· Recommended WF
· Collect opinions on candidate options in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	Ericsson
	We intent to keep only one UL TA loop, i.e. Option 2, otherwise we need solve the issues arising, e.g. how two TA loops can be maintained on single UL transmission and which TA shall be adopted between 2 TA. The issues are complex, but we still are open if proponents have detailed solutions to support two TA loops on single UL transmission.

	YYYNokia
	We see benefits in Option 1. However, it can be considered as optimization on top of existing functionality and depends on UE support.

	ZZZSamsung
	As we stated in previous issues, in the requirement defined in R17 FR2 HST, the following requirement cover the cases for both (a) target TCI state in the active TCI state list and (b) not in the list: 
The UE UL transmission timing error after the TCI state switching procedure shall be less than or equal to ±Te as specified in clause 7.1.2 if the new target TCI state is within active TCI state list, otherwise ±[7Ts], and the reference point is .
In other words, even in current R17 UE, tracking to two DL TCI states’ timing is feasible. 
On the other hand, to have two UL TA loops is another story, for which we believe is not a trivial change we can handle only in RAN4 RRM session. This shall be out of the scope of this WI. 

	Huawei
	Based on precious RAN4 agreements, both simultaneous UL transmissions from multiple UE panels and two TA enhancements are not in the scope of the WI. So, we support option 2.



Sub-topic 1-3: General
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-3-1: Impact of large propagation delay jump on timeAlignemntTimer
· Background
The following WF was captured at RAN4#106 on the issue:
	3. Impact of large propagation delay jump on timeAlignemntTimer
Way forward:
· FFS: Potential impacts of large jump in propagation delay on UE MAC timeAlignmentTimer
· Option 1: In HST FR2 scenarios, UE MAC timeAlignmentTimer should be stopped after inter-RRH TCI state switch
· Option 2: Not to introduce timeAlignemntTimer enhancements at UL timing adjustment.
· Other options are not precluded.


 
In this issue, the focus is on the timeAlignmentTimer behaviour after cross-RRH TCI state switch when UL timing is adjusted with PRACH procedure.
· Proposals and/or Observations
· Observation 1 (Nokia): UL transmissions with wrong UL Tx timing after inter-RRH TCI state switch can cause ISI interference in between UL and DL symbols or in between several UEs of the same train.
· Observation 2 (Nokia): By definition, UE MAC timeAlignmentTimer should be running only when UL time is assumed to be aligned. When timeAlignmentTimer is not running, MAC entity shall not perform any UL transmission except the RA Preamble and MSGA transmission.
· Proposal 1 (Nokia): In HST FR2 scenarios, UE MAC timeAlignmentTimer should be stopped after cross-RRH TCI state switch.
· Proposal 2 (Nokia): RAN4 to prepare an LS to RAN2 and to inform about the need to introduce cross-RRH TCI state switch indication and UE MAC timeAlignmentTimer stop after cross-RRH TCI state switch.
· Proposal 3 (Ericsson): We support the basic sense of Option1, UE MAC timeAlignmentTimer should be updated after inter-RRH TCI state switch.  ‘Stop’ or ‘suspend’ shall be studied.
· Proposal 4 (Huawei): No obvious impact on TA adjustment and timeAlignmentTimer due to one-shot large UL timing adjustment is observed, and there is no need to introduce timeAlignemntTimer enhancements at UL timing adjustment.
· Candidate options:
· Option 1 [Nokia, Ericsson]: In HST FR2 scenarios, UE MAC timeAlignmentTimer should be stopped or suspended after inter-RRH TCI state switch
· Option 2 [Huawei]: Not to introduce timeAlignemntTimer enhancements at UL timing adjustment.
· Recommended WF
· Further discuss the issue taking into account that the focus in not on the large one-short but on PRACH-based timing adjustment after the cross-RRH TCI state switch.

Companies views’ collection for 1st round:
	Company
	Comments

	Ericsson
	We support Option 1. The current one-shot timing adjustment and relevant procedures or changes in procedures in fact is out of control of timeAlignmentTimer. We shall keep all statuses of UL timing in framework of timeAlignmentTimer.

	YYYNokia
	When the behaviour of UE MAC timeAlignmentTimer was originally introduced, it was assumed that TCI state switch happens only in between collocated beams, and large UL RX timing difference like in HST FR2 deployments cannot be observed.
By the definition of the timer, it should not be running unless UL Tx timing is aligned with the new target. It is not the case after cross-RRH TCI state switch. Thus, transmitting with wrong UL TX timing is not prohibited and can cause harmful interference in between UL and DL or to the other UEs of the train.
RAN2 should be informed about this situation and at least asked for guidance.

	ZZZSamsung
	We would like to have more clarification for RAN2’s definition for this timer “-	timeAlignmentTimer (per TAG) which controls how long the MAC entity considers the Serving Cells belonging to the associated TAG to be uplink time aligned;” The term “UL time aligned” is given in RAN2, while there is not numerical definition what shall be regarded as uplink time aligned. After the inter-RRH TCI state switching, we believe the timing is adjusted either through R17 one-short large timing adjustment or through RACH-based method, while it is hard to say “UL time aligned” is lost for both cases. 

	Huawei
	Support option 2.



Issue 1-3-2: Applicability of gradual timing adjustment in between one-shot large timing adjustments
· Background
At RAN4#106 meeting, the following issue was captured when discussing the Rel-17 HST FR2 maintenance:
	Return within ±Te accuracy after large one-shot UL timing adjustment
Way forward:
FFS: the mechanism for the UE to return within ±Te and the reference timing point for the UL TX timing requirement after large one-step timing adjustment:
· Option 1: The time needed for the UE to follow again clause 7.1.2.1 requirements is Trs + x ms, i.e., to adjust its UL timing within ±Te after large one-shot UL timing adjustment
· Option 2: UL TX timing after the TCI state switch shall follow the requirements in 7.1.2.1 again after the the TAC that follows one-step UL timing adjustment.
· Option 3: No change is needed.
· Other options are not precluded



· Proposals and/or Observations
· Observation 1 (Nokia): The mechanism of UL timing adjustment in between the TCI state switches involving one-shot large UL TX timing adjustment is not described neither in TS nor in the TR. Moreover, Gradual timing adjustment requirement in Clause 7.1.2.3 cannot be applied directly after the one-shot large timing adjustment, hence, the UE behaviour and accuracy of UL TX timing are undefined.
· Proposal 1 (Nokia): RAN4 to clarify the applicability of gradual timing adjustment requirement (Clause 7.1.2.1) in between the one-shot large UL timing adjustments for FR2 Power Class 6 UE.
· Proposal 2 (Nokia): UE to report the value of one-shot large UL timing adjustment back to the network.
· Recommended WF
· Discuss Proposals in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	Ericsson
	We support Proposal 2 from high level perspective. The detail can be discussed continuously. 

	YYYNokia
	After one-shot large timing adjustment, it is expected that gradual timing adjustment procedure is used. However, the requirements on it are not applicable in the current form because N_TA cannot be used as a reference.
Requirements should be fixed, and one option is to align TA value at UE and N_TA with reporting (Proposal 2).

	ZZZSamsung
	It is a problem related to R17 maintenance and discussed for several meetings without conclusion. Another way to solve the concern can be adding one clause in TR to describe UE behavior after one shot UL timing adjustment 

	Huawei
	After UE performs one-shot timing adjustment due to TCI state switching, UE still needs to follow gradual timing adjustment requirements. We support to follow the current UE autonomous timing adjustment procedure and requirements.




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

	CR/TP number, title and contributor

	Company A
	

	Company B
	

	NONE




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: MAC-CE based solution for cross-RRH TCI state switchTBA
	Issue 1-1-1: MAC-CE signallingTBA
Background:
TBAThree candidate options were discussed in the 1rst round before the GtW session:
· Option 1 [Nokia, Samsung, Qualcomm]: Introduce MAC-CE based solutions to inform UE of the TCI state switch across RRH.
· Option 2 [Xiaomi, Huawei]: Not to introduce MAC-CE based solutions to inform UE of the TCI state switch across RRHs.
· Option 3 [Ericsson]: FR2 power class 6 UE for Rel-18 shall support more than one TCI state mandatorily.
The agreement to define signalling was achieved during the GtW session.
Tentative GtW agreements:
TBAIntroduce MAC-CE based solution with 1bit indication to inform UE on the TCI state switch across RRHs
Candidate options:
· Option 1:
· Option 2: 
Recommendations for 2nd round:
In the second round no more discussion on the issue is needed. The companies shall work on the LS to RAN2 based on the agreement.TBA

Issue 1-1-2: Information indicated in MAC-CETBA
Background:
The companies have already agreed in the previous Issue (GtW agreement) that 1-bit indication shall be used.
In general, the candidate options discussed in the first round were rather close to each other:TBA
· Option 1 [Ericsson]: Signalling indicates the impact to UL Tx Timing requirements. It is up to NW to configure the signalling or not.
· Option 2 [Samsung]: 1-bit indication for whether or not UE shall follow the new UL timing solution for the indicated TCI state ID, DL timing difference is not included as applicable condition
· Option 3 [Qualcomm]: [1]-bit indication whether or not UE shall follow the one-shot large UL timing adjustment specified in clause 7.1.2.3 in TS38.133 for the indicated TCI State ID.
Then, one additional proposal in the discussion was to have a combined option:
RAN4 prefers 1-bit TCI State Indication in UE-specific PDCCH MAC CE for whether or not UE shall follow the new UL timing solution for the indicated TCI state ID. When indication is used, DL timing difference is not included as applicable condition in the requirement, otherwise Rel-17 requirements from TS 38.133, Clause 7.1.2.3 are followed.
The Issue was additionally discussed at the GtW session, and even though a tentative agreement was achieved it still seems to be necessary to formulate better what is expected UE behaviour based on the signalling, e.g.,
· based on 1bit indication, UE follows Rel-17 UL timing solution (i.e., one-shot large timing adjustment) or
· based on 1bit indication, DL timing difference is not included as applicable condition in the requirement
Tentative agreements:
TBAIntroduce 1-bit TCI State Indication in UE-specific PDCCH MAC CE for whether or not UE shall follow the new Rel-17 UL timing solution for the indicated TCI state ID.
Candidate options:
· Option 1:
· Option 2: 
Recommendations for 2nd round:
In the 2nd round, TBAcompanies should work on the formulation of tentative agreement and try to agree on it.
The final agreement may be included as a clarification in LS to RAN2. 

Issue 1-1-3: Impact of signalling on RACH procedure
Background:
Some of the companies think that signalling agreed in Issue 1-1-1 can be used not only in the scope of large one-shot timing adjustment procedure (Clause 7.1.2.3) but can be also useful when this procedure (i.e., largeOneStepUL-timingFR2-r17) is disabled and RACH-based UL TX timing adjustment at cross-RRH TCI state switch is used.
[Moderator]: Option 1 was slightly corrected.
Tentative agreement:
None
Candidate options:
· Option 1[Ericsson, Nokia]: Agreed signalling can be used to trigger RACH procedure also if RACH procedure is used for timing adjustment at cross-RRH TCI state switch.
· Option 2[Samsung, Huawei]: Do not take signalling into account for triggering RACH procedure
Recommendations for 2nd round:
In the 2nd round, companies are encouraged to continue the discussion of PC6 UE behaviour when cross-RRH is indicated but largeOneStepUL-timingFR2-r17 is disabled.


	Sub-topic #1-2: UL TX timing adjustment at UL spatial relation switchTBA
	Issue 1-2-1: A need for timing adjustment at UL spatial relation switchIssue 1-2-1: TBA

Background:
TBADifferent comments were received in the 1st round on this Issue:
Some companies agree that the change in UL timing can be above Tq at UL spatial relation switch. Whereas there are also companies that think that such change in UL timing is not an issue or that there is not configuration to link an UL spatial relation switching to a timing adjustment.
Tentative agreements:
TBANone
Candidate options:
· FFS the scenario in which UL timing exceed allowed timing adjustment range at UL spatial relation:
· Option 1[Nokia]: Apply existing one-shot larger UL timing adjustment mechanism (Clause 7.1.2.3) at UL spatial relation switch
· Option 2[Ericsson]: UL spatial relation shall always be executed strictly when corresponding DL TCI state switches
· Option 3[Huawei, Samsung]
· : The existing gradual timing adjustment requirements can be applied, and there is no need to define additional UL transmit timing adjustment.Option 2: 
Recommendations for 2nd round:
TBACompanies can clarify their view further in the 2nd round.

Issue 1-2-2: Support of UL transmit timing to two RRHsTBA
Background:
TBATwo main options were discussed in the first round:
· Option 1 [Nokia]: PC6 HST FR2 UE, capable of simultaneous multi-panel reception, can keep adjusting UL TX timing corresponding to two known DL beams/RSs, e.g., by possessing two UL TA loops
· Option 2 [Ericsson, Samsung, Huawei]: Not to introduce the capability of supporting UL transmit timing to two RRHs.
Option 1 got little support from the other companies.
Tentative agreements:
TBANone
Candidate options:
· Option 1:
· Option 2: 
Recommendations for 2nd round:
TBADo not continue the discussion of the Issue in the 2nd round.


	Sub-topic #1-3: General
	Issue 1-3-1: Impact of large propagation delay jump on timeAlignemntTimer
Background:
The companies continued the discussion of the UE MAC timeAlignemntTimer behaviour at TCI state switch. Two companies agree that the timer shall be suspended or stopped after cross-RRH TCI state switch until the UL TX timing advance value is adjusted.
One company is requesting for the further check what is RAN2 understanding of “UL time aligned”, i.e., numerical definition what shall be regarded as uplink time aligned.
Another company thinks that no changes are needed in the timeAlignemntTimer behaviour.
Tentative agreements:
Request clarification from RAN2 about the understanding of “UL time aligned” in the definition of timeAlignmentTimer and ask for numerical definition what shall be regarded as “uplink time aligned”.
Candidate options:
· FFS Potential impacts of large jump in propagation delay on UE MAC timeAlignmentTimer
· Option 1: In HST FR2 scenarios, UE MAC timeAlignmentTimer should be stopped or suspended after inter-RRH TCI state switch
· FFS applicability of such timer behaviour to R17 one-short large timing adjustment or to through RACH-based method
· Option 2: Not to introduce timeAlignemntTimer enhancements at UL timing adjustment
Recommendations for 2nd round:
Agreed on tentative agreement in 2nd round and Include clarification request in the LS to RAN2.
Further discuss candidate options in the comment to the WF.

Issue 1-3-2: Applicability of gradual timing adjustment in between one-shot large timing adjustments
Background:
No consensus is observed in between the companies on the Issue. Some of the companies justify that a new solution is needed. One company proposes to describe UE behaviour in the TR, and one more company does not see a problem.
Tentative agreements:
None
Candidate options:
· FFS the applicability of gradual timing adjustment requirement (Clause 7.1.2.1) in between the one-shot large UL timing adjustments for FR2 Power Class 6 UE.
· Option 1 [Nokia, Ericsson]: UE to report the value of one-shot large UL timing adjustment back to the network.
· Option 2 [Huawei]: Follow the current UE autonomous timing adjustment procedure and requirements.
· Option 3 [Samsung]: Describe UE behavior after one shot UL timing adjustment in the TR.
Recommendations for 2nd round:
Companies can clarify their view in the comments to the WF in the 2nd round.




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

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



Discussion on 2nd round (if applicable)


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

	R4-2304274
	Nokia, Nokia Shanghai Bell
	On RRM Aspects of Tunnel Deployment Scenarios in HST FR2 Enhanced
Proposal 1: RAN4 to assume that the orientation of RRH panels in uni-directional deployments are the same for both tunnel and open space.
Observation 1: Mobility failure may occur at the tunnel entrance/exit as the coverage of open space RRH in the area inside the tunnel is limited, i.e., signals can be blocked by the tunnel outer wall.
Proposal 2: RAN4 to deployment assumptions to resolve possible mobility failure at the tunnel entrance exit:
· either to assume at least one open-space RRH deployed close to railway, e.g., with tunnel deployment parameters or 
· to assume bi-directional deployments in the tunnel.
Observation 2: Bi-directional deployment with single-panel reception in the tunnel can resolve the mobility issue due to limited coverage at the tunnel entrance/exit but cannot improve the mobility robustness inside the tunnel if Rel-17 RRM requirements are followed.
Proposal 3: RAN4 to continue the discussion of channel model inside the tunnel for performance evaluation in the Demod session.
Observation 3: The mobility issue inside the tunnel needs to be managed by a specific mechanism to ensure robustness of HST mobility as the Rel-17 approach is not sufficient. This is especially needed in long tunnel cases.
Observation 4: To resolve the mobility issue in the tunnel, approaches to early triggering of HO/beam switch taking into account the distance to the source RRH are needed.
Observation 5: There is a trade-off between mobility and throughput performances w.r.t. the early HO/beam switch triggering distance, i.e., further the triggering distance increases successful HO/beam switch rate but results in a longer time that UE stays in low SINR region and vice versa.
Observation 6: Implementation-based solution in which network decides on its own (i.e., not based on UE RSRP measurement report but UE location information relative to the source RRH) when to make early HO/beam switch may be highly challenging for practical implementation.
Observation 7: The use of CHO which is only triggered in very limited area next to the RRH is beneficial when HST FR2 CPE is moving in the opposite direction to the serving beam. 
Proposal 4: RAN4 to consider enabling CHO with special settings in the area next to RRH to improve mobility robustness for uni-directional deployment in the tunnel.
Proposal 5: RAN4 to consider bi-directional deployment with simultaneous multi-panel reception in the tunnel scenario to alleviate the mobility issues inside the tunnel.

	R4-2304275
	Nokia, Nokia Shanghai Bell
	System Simulations Results for Tunnel Deployment Scenario in HST FR2 Enhanced
Observation 1: NLoS condition at the transition area between open space and tunnel due to limited coverage of open-space RRH’s beam inside the tunnel has impact to mobility performances, i.e., increase the time-of-outage and mobility failure rate. 
Observation 2: Bi-directional deployment with single panel reception in tunnel scenario improve mobility performance but cannot completely solve the mobility issues in uni-direction deployment when the train is travelling opposite to serving beam direction, while inheriting similar ping-pong and HO frequency behaviours as in open space.
Observation 3: Early triggering the HO (conditional HO) with proper setting in the area close to source RRH can help to resolve the mobility issue in the tunnel when the train is travelling in the direction opposite to the serving beam orientation.

	R4-2305190
	Ericsson
	LS on UE-initiate TCI state switch
LS on UE-oriented TCI state switch

	R4-2305191
	Ericsson
	RRM aspects for tunnel deployment scenario
Proposal 1: No need to taking exit/entrance of the tunnel into account of tunnel scenario and channel.
Proposal 2: RAN4 does not specify any RRM requirements dedicated for the tunnel deployment scenario. RAN4 does not discuss the channel model for tunnel deployment scenario. 
Observation 1: Shortening the disruption caused by a dropping on signal strength is an alternate option to go if anticipating signal strength drop when it will happen is challenging. 
Observation 2: To effectively deal with the mobility issue, UE-initiate mobility and beam management shall be prioritized. 
Observation 3: Any solution dealing with the mobility issue can be used in open area scenario not only tunnel scenario.
Proposal 3: For change between cells, support Option 2a enabling CHO.
Proposal 4: For TCI state switch/beam switch within a cell, support Option3: UE-initiate beam selection/activation based on beam measurement.

	R4-2305211
	Samsung
	Discussion on Tunnel deployment scenario
Observation 1: Similar pathloss trends are observed for FR2 HST tunnel and urban open space scenarios, because of mmWave panel rather than leaky cable used for FR2 deployment. 
Observation 2: By assuming omni-directional antenna for ray-tracing based channel fading evaluation, tunnel deployment demonstrate the availability of propagation paths restricted in a very limited range of elevation angle (averaged as ~ 10 degrees), but much wider azimuth angle range (averaged as ~ 78 degrees), from UE perspective. 
Observation 3: The angular spread for tunnel scenario is comparable and even more concentrated than urban open space scenario. 
Proposal 1: Based on the observations from RT-based channel modeling, both uni-directional and bi-directional deployments in Scenario #1 (single-panel reception UE and DPS transmission schemes) for tunnel deployment shall be similar to open space case, and can be regarded as feasible. 
Proposal 2: The Rel-17 introduced FR2 HST channel model in TS38.101-4 and TS38.104 can be reused for FR2 HST tunnel deployment scenario:
· FFS the Ds and Dmin values for tunnel deployment, to be used in bi-directional and uni-directional channel profiles reused from TS38.101-4 and TS38.104. 
Proposal 3: The Rel-18 FR2 HST enhancement, no need to introduce new mechanism for mobility issue when the train is travelling opposite to the serving beam orientation.

	R4-2305803
	Qualcomm Incorporated
	RRM aspects for tunnel deployment scenario for FR2 HST
Proposal 1: RAN4 to discuss solutions that allow network to trigger early handover/beam switch, if needed, when the train mounted UE/CPE travels in the direction opposite to the RRM beam.



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: Tunnel deployment
Sub-topic description:
At RAN4#106 the following WF was captured:
	1. Deployment scenarios
Agreement:
· Sceanrio#2: Two-panel simultaneous reception scenario and analysis of corresponding transmission schemes in tunnel deployment has lower priority
Way forward:
· FFS: feasibility of uni- and bi-directional RRH deployments in Sceanario#1 (single-panel reception UE and DPS transition schemes)
· FFS: deployment assumption at the exit/entrance of the tunnel



Open issues and candidate options before e-meeting:
Issue 2-1-1: Deployment assumptions for Scenario#1
· Proposals and/or Observations
· Proposal 1 (Nokia): RAN4 to assume that the orientation of RRH panels in uni-directional deployments are the same for both tunnel and open space.
· Observation 1 (Nokia): Mobility failure may occur at the tunnel entrance/exit as the coverage of open space RRH in the area inside the tunnel is limited, i.e., signals can be blocked by the tunnel outer wall.
· Proposal 2 (Nokia): RAN4 to deployment assumptions to resolve possible mobility failure at the tunnel entrance exit:
· either to assume at least one open-space RRH deployed close to railway, e.g., with tunnel deployment parameters or 
· to assume bi-directional deployments in the tunnel.
· Observation 2 (Nokia): Bi-directional deployment with single-panel reception in the tunnel can resolve the mobility issue due to limited coverage at the tunnel entrance/exit but cannot improve the mobility robustness inside the tunnel if Rel-17 RRM requirements are followed.
· Observation 3 (Nokia): NLoS condition at the transition area between open space and tunnel due to limited coverage of open-space RRH’s beam inside the tunnel has impact to mobility performances, i.e., increase the time-of-outage and mobility failure rate.
· Proposal 3 (Ericsson): No need to taking exit/entrance of the tunnel into account of tunnel scenario and channel.
· Observation 4 (Samsung): Similar pathloss trends are observed for FR2 HST tunnel and urban open space scenarios, because of mmWave panel rather than leaky cable used for FR2 deployment. 
· Observation 5 (Samsung): By assuming omni-directional antenna for ray-tracing based channel fading evaluation, tunnel deployment demonstrate the availability of propagation paths restricted in a very limited range of elevation angle (averaged as ~ 10 degrees), but much wider azimuth angle range (averaged as ~ 78 degrees), from UE perspective. 
· Observation 6 (Samsung): The angular spread for tunnel scenario is comparable and even more concentrated than urban open space scenario. 
· Proposal 4 (Samsung): Based on the observations from RT-based channel modeling, both uni-directional and bi-directional deployments in Scenario #1 (single-panel reception UE and DPS transmission schemes) for tunnel deployment shall be similar to open space case, and can be regarded as feasible.
· Candidate options:
· Option 1 [Nokia]: In uni-directional scenarios assume the at least one open-space RRH is deployed close to railway, e.g., with tunnel deployment parameters, and orientations of RRH panels are the same in open-space and in the tunnel.
· Option 2 [Ericsson]: No need to taking exit/entrance of the tunnel into account of tunnel scenario and channel.
· Recommended WF
· Discuss tentative agreement:
· Consider both uni-directional and bi-directional deployments in the tunnel for Sceanrio#1.
· Discuss further candidate options in the 1st round.

Companies views’ collection for 1st round:
	Company
	Comments

	Ericsson
	Uni-directional and bi-directional can be implemented in tunnel. 

	YYYNokia
	Uni-directional and bi-directional deployments can be used in the tunnel.
Transition between open space and tunnel is expected for the tunnel deployment, and mobility problem may occur in the transition area. Assumptions or common understanding on deployment related to such area should also be agreed.

	ZZZSamsung
	We are okay with the tentative agreement. Only comment is to add the explanation of Scenario #1 into the agreement for better understanding the meanings: “Note: Scenario #1: single-panel reception UE and DPS transmission schemes”

	Huawei
	We should focus on the more typical scenario, that is when UE is fully in the tunnel. We think the tunnel exit/entrance scenario is the special case and it is up to BS implementation of the scenario optimization.



Issue 2-1-2: Channel model inside the tunnel
· Background
WF from RAN4#106:
	2. Channel model
Agreement:
· Only consider LoS propagation conditions
Way forward:
· FFS: whether RRM session to decide propagation conditions which can be used for demodulation performance requirements:
· Option 1: Reuse FR2 HST channel model in TS38.101-4 and TS38.104.
· Option 2: Consider multi-path fading model (e.g., with up to 2nd order multi-path components)
· Other options are not precluded



· Proposals and/or Observations
· Proposal 1 (Nokia): RAN4 to continue the discussion of channel model inside the tunnel for performance evaluation in the Demod session.
· Proposal 2 (Ericsson): RAN4 does not specify any RRM requirements dedicated for the tunnel deployment scenario. RAN4 does not discuss the channel model for tunnel deployment scenario.
· Proposal 3 (Samsung): The Rel-17 introduced FR2 HST channel model in TS38.101-4 and TS38.104 can be reused for FR2 HST tunnel deployment scenario:
· FFS the Ds and Dmin values for tunnel deployment, to be used in bi-directional and uni-directional channel profiles reused from TS38.101-4 and TS38.104. 
· Recommended WF
· Continue the discussion of the channel models in the Demod track.

Companies views’ collection for 1st round:
	Company
	Comments

	Ericsson 
	Recommended WF is fine with us.

	YYYSamsung
	Even in Demod track, we still need to discuss a recommended set of parameters and methods to generate the channel modeling. On the other hand, we understand companies’ concern on directly generate the conclusion for Demod channel. 
Can we have the below proposal as a compromise?
· From RRM perspective and by investigating the channel model to be used in tunnel, 
· It is suggested that the observed channel characteristics in tunnel scenario is comparable to open space scenario. 
· Dmin and Ds used in the existing channel model in TS38.101-4 can be FFS based on the specific assumption for tunnel deployment scenario. 
We would like to know company’s view on the above suggestion. 

	Huawei
	Agree with the recommended WF.

	ZZZQualcomm
	Fine with the recommended WF




Issue 2-1-3: Solution to the mobility issue in the tunnel
· Background
The existence of mobility issue for the case when the train is travelling in the direction opposite to the serving beam was acknowledged at the RAN4#106 meeting:
	3. Mobility issue
Agreement:
· Mobility issue at HO/beam switch when CPE is travelling in the direction opposite to the serving beam is observed due to the sharp drop of the signal strength at the edge of the beam next to the RRH.
Way forward:
· Consider possible solutions to the mobility issue:
· Option 2: Solutions that allow network to trigger early handover
· Option 2a: Enabling CHO with special settings next to the RRH
· Option 3: Method in which UE initiates TCI state switch as advanced capability
· Option 4: Define the beam allocation regions
· Option 5: No need to introduce new mechanism for mobility issue when the train is travelling opposite to the serving beam orientation
· Other options are not precluded
· Clarify the standardization impacts of proposed solutions



· Proposals and/or Observations
· Proposals and observations by Nokia:
· Observation 1: The mobility issue inside the tunnel needs to be managed by a specific mechanism to ensure robustness of HST mobility as the Rel-17 approach is not sufficient. This is especially needed in long tunnel cases.
· Observation 2: To resolve the mobility issue in the tunnel, approaches to early triggering of HO/beam switch taking into account the distance to the source RRH are needed.
· Observation 3: There is a trade-off between mobility and throughput performances w.r.t. the early HO/beam switch triggering distance, i.e., further the triggering distance increases successful HO/beam switch rate but results in a longer time that UE stays in low SINR region and vice versa.
· Observation 4: Implementation-based solution in which network decides on its own (i.e., not based on UE RSRP measurement report but UE location information relative to the source RRH) when to make early HO/beam switch may be highly challenging for practical implementation.
· Observation 5: The use of CHO which is only triggered in very limited area next to the RRH is beneficial when HST FR2 CPE is moving in the opposite direction to the serving beam. 
· Proposal 1: RAN4 to consider enabling CHO with special settings in the area next to RRH to improve mobility robustness for uni-directional deployment in the tunnel.
· Proposal 2: RAN4 to consider bi-directional deployment with simultaneous multi-panel reception in the tunnel scenario to alleviate the mobility issues inside the tunnel.
· Observation 6: Bi-directional deployment with single panel reception in tunnel scenario improve mobility performance but cannot completely solve the mobility issues in uni-direction deployment when the train is travelling opposite to serving beam direction, while inheriting similar ping-pong and HO frequency behaviours as in open space.
· Observation 7: Early triggering the HO (conditional HO) with proper setting in the area close to source RRH can help to resolve the mobility issue in the tunnel when the train is travelling in the direction opposite to the serving beam orientation.
· Proposals and observations by Ericsson:
· Observation 8: Shortening the disruption caused by a dropping on signal strength is an alternate option to go if anticipating signal strength drop when it will happen is challenging. 
· Observation 9: To effectively deal with the mobility issue, UE-initiate mobility and beam management shall be prioritized. 
· Observation 10: Any solution dealing with the mobility issue can be used in open area scenario not only tunnel scenario.
· Proposal 3: For change between cells, support Option 2a enabling CHO.
· Proposal 4: For TCI state switch/beam switch within a cell, support Option3: UE-initiate beam selection/activation based on beam measurement.
· Proposal 5 (Samsung): The Rel-18 FR2 HST enhancement, no need to introduce new mechanism for mobility issue when the train is travelling opposite to the serving beam orientation.
· Proposal 6 (Qualcomm): RAN4 to discuss solutions that allow network to trigger early handover/beam switch, if needed, when the train mounted UE/CPE travels in the direction opposite to the RRM beam.
· Candidate options:
· Option 2 [Qualcomm]: Solutions that allow network to trigger early handover/beam switch
· Option 2a [Nokia, Ericsson]: Enabling CHO with special settings next to the RRH
· Option 3 [Ericsson]: UE-initiated beam selection/activation based on beam measurement
· Option 5[Samsung]: No need to introduce new mechanism for mobility issue when the train is travelling opposite to the serving beam orientation
· Option 6 [Nokia]: Consider bi-directional deployment with simultaneous multi-panel reception in the tunnel scenario to alleviate the mobility issues.
· Recommended WF
· Discuss candidate options in the 1st round.
· Consider LS proposed by Ericsson if major support for Option 3 is observed.

Companies views’ collection for 1st round:
	Company
	Comments

	Ericsson
	We support enabling UE-initiate mobility and beam management to shorten duration of suddenly dropped signal strength. Based on that, we support Option 2a and Option 3. 

	YYYNokia
	Support Option 2a for L3 mobility and Option 6. Open to Option 3 for L1 mobility.
To better justify Option 5, we would be thankful if Samsung could elaborate more and provide examples on optimizations for L3 handover and L1 beam management mechanisms to resolve the mobility issue in the tunnel.

	ZZZSamsung
	Thanks for Ericsson providing the mechanism details for UE-initiated beam selection/activation. One question is: comparable to L1-RSRP reporting, we don’t know how much delay can be reduced, since it still UE report and NW response for new TCI to be applied. Based on our understanding, we think it should be comparable to UE L1-RSRP report and NW TCI switching command. 
To response Nokia’s question, one implementation-based way to solve this issue is: NW can trigger TCI switching early by setting a proper absolute RSRP value and/or RSRP difference; another way by assuming a constant UE speed for the train movement, and TCI switching is performed after a certain time by considering this UE speed. 
Considering it can be much work load to RAN2 to discuss this (for which RAN-P have not planned TU for that), maybe we can elaborate this problem to RAN2 but left to RAN2 for further action (maybe solve this or response us if they found other methods to solve this)? Again, we believe to introduce a new procedure is out of the scope of this WI. 

	Qualcomm
	Our understanding is that the gNb/RRH has information about the ISD and based on train speed, it can estimate when to trigger the HO/TCI state switch. So we support Option 2.
As pointed out by Samsung, Option 3 may not work very well.
For option 6, RAN4 has already agreed to deprioritize two-panel simultaneous reception scenario




CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.

	CR/TP number, title and contributor

	Company A
	

	Company B
	

	NONE




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

	Sub-topic #2-1: TBATunnel deployment
	Issue 2-1-1: Deployment assumptions for Scenario#1Issue 2-1-1: TBA

Background:
Sceanario#1 (single-panel reception UE and DPS transition schemes).TBA
The companies seems to agree that both uni-directional and bi-directional deployments needs to be considered in the tunnel.
The assumptions for the deployment at the exit/entrance of the tunnel got different views.
Tentative agreements:
Consider both uni-directional and bi-directional deployments in the tunnel for Sceanrio#1 (single-panel reception UE and DPS transition scheme).

TBA
Candidate options:
· FFS, whether to
· Option 1[Nokia]: In uni-directional scenarios assume the at least one open-space RRH is deployed close to railway, e.g., with tunnel deployment parameters, and orientations of RRH panels are the same in open-space and in the tunnel.
· Option 2 [Ericsson, Huawei]: No need to taking exit/entrance of the tunnel into account of tunnel scenario and channel.
Recommendations for 2nd round:
Agree on tentative agreement and further share the view on Candidate options and FFS in the second round.TBA

Issue 2-1-2: Channel model inside the tunnel TBA
Background:
TBATunnel deployment parameters were agreed at RAN4#106 Toulouse [R4-2220396]:
	Agreement:
Consider the key parameters below as baseline assumption for tunnel deployment feasibility study:
· Ds: the distance separation between two neighboring RRH sites:
· Ds = 700m 
· Dmin: the minimum distance between RRH site and train track:
· Dmin = 1m
· DRRH_height: determined/limited by tunnel height and RRH deployment method:
· Priority scenario: DRRH_height = 5.3m, for single track tunnel (Option 1 for tunnel dimension in R4-2217254)
· DRRH_height is in the range of [5.3m, 7.4m] for two-track tunnel (Option 2 for tunnel dimension in R4-2217254)


One of the companies still thinks more clarification on channel parameters is still needed.
Tentative agreements:
TBANone
Candidate options:
· Option 1 [Nokia, Ericsson, Huawei, Qualcomm]: Continue the discussion of the channel models in the Demod track
· Option 2 [Samsung]: From RRM perspective and by investigating the channel model to be used in tunnel, 
· It is suggested that the observed channel characteristics in tunnel scenario is comparable to open space scenario. 
· Dmin and Ds used in the existing channel model in TS38.101-4 can be FFS based on the specific assumption for tunnel deployment scenario. 
Recommendations for 2nd round:
In moderator’s view, the requested model parameters are already agreed in RRM, and the first bullet might be too generic.TBA
Moderator’s recommendation is to leave the Issue without WF, but the proponent of Option 2 can request for FFS in the 2nd round if seen to be needed.

Issue 2-1-3: Solution to the mobility issue in the tunnel
Background:
Companies continue the discussion of possible solutions to the mobility issue inside the tunnel. However, none of the options from the 1st round does not seem to get major support.
Tentative agreements:
None
Candidate options:
· FFS possible solution to the mobility issue inside the tunnel when CPE is travelling in the direction opposite to the serving beam:
· Option 2 [Qualcomm]: Solutions that allow network to trigger early handover/beam switch
· Option 2a [Nokia, Ericsson]: Enabling CHO with special settings next to the RRH
· Option 3 [Ericsson]: UE-initiated beam selection/activation based on beam measurement
· Option 5[Samsung]: No need to introduce new mechanism for mobility issue when the train is travelling opposite to the serving beam orientation
· Option 6 [Nokia]: Consider bi-directional deployment with simultaneous multi-panel reception in the tunnel scenario to alleviate the mobility issues.
Recommendations for 2nd round:
The companies can continue the discussion and clarify further their position in the 2nd round.

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

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




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

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



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.


Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on …
	YYY
	

	
	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	
	WF on NR FR2 HST UL Timing Adjustment Solutions and Tunnel Deployment
	Nokia, Nokia Shanghai Bell
	

	
	LS on MAC-CE Based Indication for Cross-RRH TCI State Switch.
	Nokia, Nokia Shanghai Bell
	To: RAN_2; Cc: RAN_1



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2304273
	
	On UL Timing Adjustment in HST FR2 Enhanced
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2304772
	
	Discussion on UL timing adjustment solutions for FR2 HST enhancement
	Xiaomi
	Noted
	

	R4-2305194
	
	UL timing adjustment solutions
	Ericsson
	Noted
	

	R4-2305212
	
	Discussion on UL timing adjustment solutions for FR2 HST
	Samsung
	Noted
	

	R4-2305319
	
	Discussion on UL timing adjustment for R18 FR2 HST
	Huawei, HiSilicon
	Noted
	

	R4-2305805
	
	UL timing adjustment solutions for FR2 HST
	Qualcomm Incorporated
	Noted
	

	R4-2304274
	
	On RRM Aspects of Tunnel Deployment Scenarios in HST FR2 Enhanced
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2304275
	
	System Simulations Results for Tunnel Deployment Scenario in HST FR2 Enhanced
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2305190
	
	LS on UE-initiate TCI state switch
	Ericsson
	Noted
	No consensus was achieved on the proposed solution in the 1st round.

	R4-2305191
	
	RRM aspects for tunnel deployment scenario
	Ericsson
	Noted
	

	R4-2305211
	
	Discussion on Tunnel deployment scenario
	Samsung
	Noted
	

	R4-2305803
	
	RRM aspects for tunnel deployment scenario for FR2 HST
	Qualcomm Incorporated
	Noted
	



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
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-22xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-22xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



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