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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.
This summary provides the overview and describes the open issues based on the TDoc submitted to RAN4#108 meeting into the AIs:
· 8.12.4.3		UL timing adjustment solutions
· 8.12.4.4		RRM aspects for tunnel deployment scenario
· 8.12.4.5		Others

The previous agreements on these topics can be found in the RAN4 WFs listed below:
· R4-2310042, WF on FR2 HST RRM requirements (part 2), Nokia, Nokia Shanghai Bell, RAN4#107, Incheon, KR, May 22 – May 26, 2023.
· R4-2306398, WF on NR FR2 HST UL Timing Adjustment Solutions and Tunnel Deployment, Nokia, Nokia Shanghai Bell, RAN4#106bis-e, Electronic Meeting, 17 April –26 April, 2023.
· R4-2303174, WF on FR2 HST tunnel deployment scenario, Nokia, Nokia Shanghai Bell, Athens, Greece, February 27th – March 3rd, 2023.
· R4-2303240, WF on NR FR2 HST UL timing adjustment solutions, Qualcomm, Athens, Greece, February 27th – March 3rd, 2023.
· R4-2220396, WF on NR FR2 HST Tunnel deployment and UL timing adjustment, Nokia, Nokia Shanghai Bell, RAN4#105, Toulouse, France, November 14th – November 18th, 2022.
· R4-2217254, WF on tunnel deployment and UL timing adjustment for FR2 HST enhancement, Samsung, RAN4#104-bis-e, 10– 19 October 2022
· R4-2217255, WF on other RRM core requirement impacts for FR2 HST enhancement, Nokia, RAN4#104-bis-e, 10– 19 October 2022

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

	R4-2312192
	Nokia, Nokia Shanghai Bell
	On UL Timing Adjustment in HST FR2 Enhanced
Observation 1: The assumptions and configurations of Enhanced TCI States Indication, i.e., single CORESETPoolindex and sfnSchemePdcch, are not compliant with the priority assumptions of HST FR2 enhanced deployment, i.e., multi-DCI and NC JT scheme.
Proposal 1: Enhanced TCI state indication in 6.1.3.44 of TS 38.321 (i.e., the MAC CE indicates two target TCI states) is not intended to be supported for cross-RRH TCI state switch.
Proposal 2: Unified TCI state indication is not in the scope of HST FR2 enhanced requirements in Rel-18.
Proposal 3: RAN4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321.
Proposal 4: RAN4 to request from RAN2 to define optional PC6 UE capability to support new MAC-CE based solution with 1-bit indication for cross/intra-RRH TCI state switch.
Observation 2: 1-bit indication that was agreed in RAN4 can indicate either cross-RRH TCI state switch for non-collocated RRHs (e.g., bit value is 1) or TCI state switch for the beams with the same origin: intra-RRH or cross collocated RRHs (e.g., bit value is 0). In the first case, a jump in propagation delay between source and target TCI states is possible. In the second case, no significant change of propagation delay is taking place.
Proposal 5: When large one-shot UL timing adjustment is enabled and cross-RRH TCI state is signaled there is no need to use DL propagation delay difference threshold as an additional pre-condition for the one-shot adjustment.
Proposal 6: When TCI state switch is indicated as not cross-RRH (i.e., intra-RRH), no additional synchronization delay (i.e., Trs + Trs-proc as was introduced in Clause 8.10.3A) is needed.
Proposal 7: When inter-RRH TCI state switch is indicated, the UE should not transmit in UL until transmit timing is adjusted for the target RRH.
Proposal 8: Indicate to RAN2 that UE MAC timeAlignmentTimer may be stopped or suspended until UL transmit timing is adjusted for the target RRH after cross-RRH TCI state switch indication.
Observation 3: In HST FR2 enhanced deployments UL (i.e., UL Spatial relation) needs to be switched in between the RRHs independently of DL TCI state switch. UL switch can be associated with a need of significant adjustment in UL transmit timing (i.e., above Tq).
Proposal 9: RAN4 to extend one-shot large UL timing adjustment (Clause 7.1.2.3 requirement, when enabled) on UL spatial relation switch in HST FR2 enhanced deployments, i.e., for PC6 UEs.
Proposal 10: Describe UE behavior after one shot UL timing adjustment in the TR. Use the text prosed above as a starting point.

	R4-2312193
	Nokia, Nokia Shanghai Bell
	Draft CR to 38.133 on HST FR2 Enhanced TCI State Switch
[Moderator]: Recommended way forward:
· Use the draft CR as a baseline for further revisions.

	R4-2312361
	Ericsson
	UL TX timing requirement for train roof-mounted FR2 high power devices
Proposal 1: For indicated cross-RRH TCI state switching, UE measurement on DL timing difference that is larger than certain threshold (as specified in Rel-17) shall be included as the applicable condition. 
Proposal 2: Support Option 1, if it is identical to legacy (no enhancement for HST FR2) TCI state switch delay. 
Proposal 3: 1-bit indication shall be applicable to enhanced TCI States Activation/Deactivation.  In enhanced TCI States Activation/Deactivation, a straightforward solution is that each TCI state ID is associated with one 1-bit indication. 
Observation 1: UL transmit timing adjustment at UL spatial relation switch may encounter UL timing problem as what TCI state switch faces. 
Proposal 4: Support Option 1. Option 2 is feasible from implementation perspective even it isn’t ideal solution. 
Proposal 5:  Prefer Option 1. UE to report the value of one-shot large UL timing adjustment back to the network.

	R4-2312363
	Ericsson
	Reply LS on MAC-CE Based Indication for Cross-RRH TCI State Switch

	R4-2312873
	Huawei, HiSilicon
	Discussion on UL timing adjustment for R18 FR2 HST
Proposal 1: For one-shot UL timing adjustment requirements in Rel-18 FR2 HST scenario, the condition that UE measurement on DL timing difference is larger than certain threshold can be replaced by the condition that the MAC-CE based network signalling assistance is provided to indicate cross-RRH TCI state switching. 
Proposal 2: For Rel-18 FR2 HST scenario, the TCI state switch delay for non-HST scenario can be reused, provided that this TCI state switch is indicated as intra-RRH switch according to MAC-CE based network signalling assistance. 
Proposal 3: For Rel-18 FR2 HST scenario, MAC-CE based network signalling assistance for cross-RRH indication is only considered for R15 TCI state switching, where only one TCI state is used for DL reception. 
Proposal 4: There is no need to introduce new timeAlignemntTimer related enhancements at UL timing adjustment. 
Proposal 5: 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.

	R4-2312874
	Huawei, HiSilicon
	DraftCR on UE timing requirements for R18 FR2 HST
[Moderator]: Recommended way forward:
· Use the draft CR as a baseline for further revisions.

	R4-2313545
	Samsung
	Discussion on UL timing adjustment solutions
Observation 1: RAN4 precludes the SFN-based PDCCH transmission scheme for open space deployments in Rel-18 FR2 HST work item   
Proposal 1: RAN4 shall only consider Rel-15 TCI state switch in Rel-18 FR2 HST WI, and Enhanced TCI Activation/Deactivation shall not be considered in such WI. 
Proposal 2: Do not take signalling into account for triggering RACH procedure. 
· RAN4 to follow the legacy TA acquisition procedure, that is PDCCH order to trigger RACH is delivered to the UE after (or upon) MAC CE for TCI state activation is sent.
[Moderator]: Proposal 2 above already has related agreement from RAN4#107.
Observation 2: Based on the definition of timeAlignmentTimer specified in RAN2, there is no impact on timeAlignmentTimer behaviour when one-shot large UL timing adjustment is not in use (RACH-based timing adjustment). 
Proposal 3: RAN4 confirm that there is no need to introduce new timeAlignmentTimer related enhancements. 
Proposal 4: For Rel-18 FR2 HST with unidirectional RRH deployment, even with UE supporting multi-panel reception: UL spatial relation shall always be executed strictly when corresponding DL TCI state switches, and no need for timing adjustment at UL spatial relation switch.  
Proposal 5: For Rel-18 FR2 HST with bidirectional RRH deployment, with UE supporting multi-panel reception: The existing gradual timing adjustment requirements can be applied, and no need for timing adjustment at UL spatial relation switch. 
Proposal 6: It is beneficial and necessary to define Rel-18 one shot large timing adjustment feature as optional with capability signalling [largeOneStepUL-timingFR2-r18]. 
Proposal 7: If UE shouldn’t stop all UL transmission, RAN4 should introduce some UL scheduling restrictions to limit the signal type allowed to transmit after TCI state switching. 
Proposal 8: If UE could stop all UL transmission when UE receives the 1 bit indicator in MAC CE, and if NW sent UL Grant to UE during X ms, UE could denial the UL grant provision, but how to define the allowed ratio of UL Grant denied is FFS 
Proposal 9: RAN4 should preclude the case that Rel-18 FR2 HST cross-RRH indication with TCI state switch command is used while Rel-17 FR2 HST large One step adjustment is disabled. 
Proposal 10: To apply Rel-18 FR2 HST one shot large timing adjustment, RAN4 should define Rel-17 large one step UL timing adjustment signalling (highSpeedLargeOneStepUL-TimingFR2-r17 NW signalling and [largeOneStepUL-timingFR2-r17] UE capability) as the prerequisite.

	R4-2313546
	Samsung
	Discussion on MAC-CE based indication for Cross-RRH TCI state switch and Reply LS
Observation 1: RAN4 precludes the SFN-based PDCCH transmission scheme for open space deployments in Rel-18 FR2 HST work item   
Proposal 1: Enhanced TCI Activation/Deactivation is not considered in Rel-18 HST FR2, RAN4 shall only consider Rel-15 TCI state switch in such WI. 
Proposal 2: If UE shouldn’t stop all UL transmission, RAN4 shall consider some UL scheduling restrictions to limit the signal type allowed to transmit after TCI state switching 
Proposal 3: If UE could stop all UL transmission when UE receives the 1 bit indicator in MAC CE, and if NW sent UL Grant to UE during X ms, UE could denial the UL grant provision, but how to define the allowed ratio of UL Grant denied is FFS. 
Proposal 4: RAN4 shall preclude the case that Rel-18 FR2 HST cross-RRH indication with TCI state switch command is used while Rel-17 FR2 HST large One step adjustment is disabled. 
Proposal 5: To apply Rel-18 FR2 HST one shot large timing adjustment, RAN4 would take Rel-17 large one step UL timing adjustment signalling (highSpeedLargeOneStepUL-TimingFR2-r17 NW signalling and [largeOneStepUL-timingFR2-r17] UE capability) as the prerequisite.

For RAN4’s reply to RAN2 LS (R2-2306865), the following proposals are provided:  
Proposal 1: RAN4 provide the following reply to Q1 raised in RAN2 LS:
· RAN4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321  
· MAC-CE based PDCCH TCI indication is more suitable for HST scenario which is more demanding on the procedure delay 
Proposal 2: RAN4 provide the following reply to Q2 raised in RAN2 LS: 
· The enhanced TCI state indication in 6.1.3.44 of TS 38.321 is not intended to be supported for cross-RRH TCI state switch 
· The unified TCI state indication in 6.1.3.47 (i.e., the MAC CE indicating a unified states for UL and DL) is not intended to be supported for cross-RRH TCI state switch in Rel-18 FR2 HST 
· The UE-specific PDCCH MAC CE in 6.1.3.15 of TS 38.32 shall be considered as a starting point to design cross-RRH TCI state switch MAC-CE signalling in Rel-18 FR2 HST 
Proposal 3: RAN4 provide the following reply to Q3 raised in RAN2 LS: 
· UE behavior does not depend on the existing RRC parameter highSpeedDeploymentTypeFR2  
· To apply Rel-18 FR2 HST one shot large timing adjustment, the Rel-17 large one step UL timing adjustment signalling (highSpeedLargeOneStepUL-TimingFR2-r17 NW signalling and [largeOneStepUL-timingFR2-r17] UE capability) should be taken as the prerequisite 
· In Rel-18 FR2 HST scenario, the UE does not stop uplink transmission after receiving the cross-RRH TCI state switch indication MAC CE, since UE would apply one shot large timing adjustment after receiving the 1 bit cross-RRH MAC-CE indication, and perform normal UL transmission.

	R4-2313709
	Qualcomm Incorporated
	Discussion on Reply LS on MAC-CE Based Indication for Cross-RRH TCI State Switch
Proposal 1: Yes, RAN4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321. 
Proposal 2: Enhanced TCI state indication is not supported for cross-RRH TCI state switch. 
Proposal 3: Unified TCI state activation/deactivation can be considered for cross-RRH TCI state switch in uni-directional and bi-directional DPS scenario 
Proposal 4: Unified TCI state activation/deactivation is not supported for cross-RRH TCI state switch in simultaneous multi-panel reception scenario. 
Proposal 5: The MAC-CE bit indicates that the TCI state switch is across RRH and there is a large timing (or propagation delay difference) jump 
Proposal 6: If the UE supports the cross-RRH TCI state switching with MAC-CE based network signaling assistance, and the MAC-CE bit indicates 1 or ‘on’,  
· UE applies R17 UL timing adjustment requirements in clause 7.1.2.3 to the first UL transmission after TCI state switch. 
· UE shall be able to receive PDCCH with the target TCI state after slot n+ THARQ + 
3Nsubframe,µslot
+ TOk*(Tfirst-SSB + TSSB-proc + Trs + Trs-proc) / NR slot length (i.e., Rel-17 requirement) 
Proposal 7: If the UE supports the cross-RRH TCI state switching with MAC-CE based network signaling assistance, and the MAC-CE bit indicates 0 or ‘off’,  
· UE applies R15 UL timing adjustment requirements in clause 7.1.2.1 to the first UL transmission after TCI state switch. 
· UE shall be able to receive PDCCH with the target TCI state after slot n+ THARQ + 
3Nsubframe,µslot
+ TOk*(Tfirst-SSB + TSSB-proc) / NR slot length (i.e., Rel-15 requirement)

	R4-2313708
	Qualcomm Incorporated
	UL timing adjustment solutions for FR2 HST
Observation 1: The main motivation to introduce the MAC signaling is to assist UE identify whether there’s a large UL timing jump or not during the TCI state switch and not just indication of the TCI state switch across RRH.
Proposal 1: RAN4 to clarify that the MAC-CE bit indicates that the TCI state switch is across RRH and there is a large timing (or propagation delay difference) jump. 
 Proposal 2: If the UE supports the cross-RRH TCI state switching with MAC-CE based network signaling assistance, and the MAC-CE bit indicates 1 or ‘on’, 
· UE applies R17 UL timing adjustment requirements in clause 7.1.2.3 to the first UL transmission after TCI state switch.
· UE shall be able to receive PDCCH with the target TCI state after slot n+ THARQ +  + TOk*(Tfirst-SSB + TSSB-proc + Trs + Trs-proc) / NR slot length (i.e., Rel-17 requirement)

Proposal 3: If the UE supports the cross-RRH TCI state switching with MAC-CE based network signaling assistance, and the MAC-CE bit indicates 0 or ‘off’, 
· UE applies R15 UL timing adjustment requirements in clause 7.1.2.1 to the first UL transmission after TCI state switch.
· UE shall be able to receive PDCCH with the target TCI state after slot n+ THARQ +  + TOk*(Tfirst-SSB + TSSB-proc) / NR slot length (i.e., Rel-15 requirement)

Observation 2: The enhanced TCI state activation/deactivation is applied only if sfnSchemePdcch is configured.
Observation 3: RAN4 has agreed to preclude the SFN-based PDCCH transmission scheme for open space deployments in Rel-18 FR2 HST work item.
Proposal 4: Do not consider enhanced TCI state activation/deactivation in Rel-18 FR2 HST.
Proposal 5: During UL spatial relation switch, existing gradual timing adjustment requirements can be applied, and there is no need to define additional UL transmit timing adjustment.
Proposal 6: No need to introduce new timeAlignmentTimer related enhancements at UL timing adjustments as there is no identified impacts of large jump in propagation delay on UE MAC timeAlignmentTimer



Open issues summary
Before 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 cross-RRH indication and RAN2 LS Reply
Sub-topic description:
In this sub-topic the views of the companies on possible impacts from MAC-CE based cross-RRH TCI state switch network signaling are discussed.
At RAN4#106bis-e, based on RAN4 agreements in WF [R4-2306398],
	Issue 1-1-1: MAC-CE signalling
GtW Agreement:
· Introduce MAC-CE based solution with 1bit indication to inform UE on the TCI state switch across RRHs

Issue 1-1-2: Information indicated in MAC-CE
Agreement:
· Introduce 1-bit TCI State Indication in UE-specific PDCCH MAC CE for whether or not UE shall follow the Rel-17 UL timing solution for the indicated TCI state ID.
· FFS in RAN4, UE behaviour after receiving the 1-bit indication.



RAN4 has asked RAN2 to design MAC-CE 1bit indication to inform UE on the TCI state switch across non-collocated RRHs [R4-2306399]:
	Action 1: RAN4 respectfully asks RAN2 to introduce MAC-CE 1bit indication to inform UE on the TCI state switch across non-collocated RRHs.



In its LS Reply [R2-2306865], RAN2 is asking for the following clarifications from RAN4:
	· Question 1: Is it correct RAN2 understanding that the RAN4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321?
· Question 2: Whether the enhanced TCI state indication in 6.1.3.44 of TS 38.321 (i.e., the MAC CE indicates two target TCI states) or the unified TCI state indication in 6.1.3.47 (i.e., the MAC CE indicating a unified states for UL and DL) is intended to be supported for cross-RRH TCI state switch ? 
· Question 3: What is the intended UE behavior (e.g. regarding timing advance handling) upon reception of the MAC CE with indication on the TCI state switch across RRHs? For example, Does UE behavior also depend on the existing RRC parameter highSpeedDeploymentTypeFR2? Is it possible to update timing advance upon reception of the MAC CE with indication on the TCI state switch across RRHs and if not should UE stop uplink transmissions?



Based on the agreements achieved on the issues discussed below, the LS Reply to RAN2 should be drafted.

Open issues and candidate options before meeting:
At the previous RAN4#107 meeting the following agreements were achieved and the following open issues left open [R4-2310042]:
	Issue 1-1-1: Impact on One-shot large timing adjustment requirements
Agreement
· For Rel-18 TCI state switching with MAC-CE based cross-RRH network signaling assistance:
· For indicated cross-RRH TCI state switching,
· the existing R17 UL timing adjustment requirements in clause 7.1.2.3 apply to the first UL transmission after TCI state switch
· FFS, whether 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.
· If it is indicated that TCI state switch is not across non-collocated RRHs,
· Gradual timing adjustment requirements in Clause 7.1.2.1 apply to the first UL transmission after TCI state switch

Issue 1-1-2: Conditions to apply one-shot large timing adjustment
Agreement:
· The condition for UE to apply one-shot large uplink timing adjustment at TCI state switch:
· UE capability to support the cross-RRH TCI state switching with MAC-CE based network signaling assistance
· NW flag signaling highSpeedMeasFlagFR2-r17 to indicate UE be in the HST scenario
· Reuse Rel-17 large one step UL timing adjustment signalling (highSpeedLargeOneStepUL-TimingFR2-r17 NW signalling and [largeOneStepUL-timingFR2-r17] UE capability)

Issue 1-1-4: HST FR2 TCI state switch delay
Agreement:
· When it is indicated that TCI state switch is across non-collocated UE shall be able to receive PDCCH with the target TCI state after slot n+ THARQ +  + TOk*(Tfirst-SSB + TSSB-proc + Trs + Trs-proc) / NR slot length (i.e., Rel-17 requirement)
·  FFS, how to define requirement when it is indicated that TCI state switch is not cross-RRH:
· Option 1: slot n+ THARQ +  + TOk*(Tfirst-SSB + TSSB-proc) / NR slot length when it is indicated that TCI state switch is not across non-collocated RRHs,
· Option2: Keep Rel-17 requirement without changes

Issue 1-1-5: Enhanced TCI States Activation/Deactivation
Way forward
Open issue needs further discussion to provide feedback to RAN2:
· FFS, whether enhanced TCI Activation/Deactivation is considered in Rel-18 HST FR2 (indicating two TCI states for simultaneous multi-panel reception)
· Option 1: Only consider Rel-15 TCI state switch
· Option2: Also consider indication of two TCI states in addition to Option 1
· FFS, whether each TCI state ID shall be associated with one 1-bit indication.

Issue 1-1-6: Triggering RACH-based procedure
Agreement:
· Do not take new signalling into account for triggering RACH procedure

Issue 1-1-7: UE MAC timeAlignmentTimer behaviour
Way forward:
Open issue needs further discussion
· FFS, timeAlignmentTimer behaviour when one-shot large UL timing adjustment is not in use (RACH-based timing adjustment):
· Option 1: In HST FR2 scenarios, UE MAC timeAlignmentTimer should be stopped or suspended after indicated inter-RRH TCI state switch
· Option 2: No need to introduce new timeAlignmentTimer related enhancements



Issue 1-1-1: Definition of cross-RRH indication
· Background
· Since multiple RRH deployment options are possible could be beneficial to clarify the expected meaning of the cross-RRH indication.
· Proposals and Observations:
· Observation 1 (Nokia): 1-bit indication that was agreed in RAN4 can indicate either cross-RRH TCI state switch for non-collocated RRHs (e.g., bit value is 1) or TCI state switch for the beams with the same origin: intra-RRH or cross collocated RRHs (e.g., bit value is 0). In the first case, a jump in propagation delay between source and target TCI states is possible. In the second case, no significant change of propagation delay is taking place.
· Proposal 1 (Huawei): For Rel-18 FR2 HST scenario, the TCI state switch delay for non-HST scenario can be reused, provided that this TCI state switch is indicated as intra-RRH switch according to MAC-CE based network signalling assistance.
· Proposal 2 (Qualcomm): The MAC-CE bit indicates that the TCI state switch is across RRH and there is a large timing (or propagation delay difference) jump.
· Observation 2 (Qualcomm): The main motivation to introduce the MAC signaling is to assist UE identify whether there’s a large UL timing jump or not during the TCI state switch and not just indication of the TCI state switch across RRH.
· Proposal 3 (Qualcomm): RAN4 to clarify that the MAC-CE bit indicates that the TCI state switch is across RRH and there is a large timing (or propagation delay difference) jump.
· Candidate option
· If MAC-CE bit indicates 1 or ‘on’ then the TCI state switch is across non-collocated RRH and there is a large timing (or propagation delay difference) jump.
· If MAC-CE bit indicates 0 or ‘off’ then this TCI state switch is intra-RRH or for across collocated RRHs and no large timing (or propagation delay difference) is expected.
· Recommended WF
· Confirm the understanding above during the meeting.

Issue 1-1-2: One-shot large timing adjustment: DL propagation delay difference threshold
· Background
· Question 3 in the LS from RAN2:
a) What is the intended UE behavior (e.g. regarding timing advance handling) upon reception of the MAC CE with indication on the TCI state switch across RRHs?
· In the current requirements, one-shot large UL timing adjustment is executed if the absolute value .
· The question is whether 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 when cross-RRH TCI state switch is indicated.
· It is already agreed that RAN4#107 that
a) If it is indicated that TCI state switch is not across non-collocated RRHs,
· Gradual timing adjustment requirements in Clause 7.1.2.1 apply to the first UL transmission after TCI state switch.
· Proposals and Observations:
· Observation 1 (Nokia): 1-bit indication that was agreed in RAN4 can indicate either cross-RRH TCI state switch for non-collocated RRHs (e.g., bit value is 1) or TCI state switch for the beams with the same origin: intra-RRH or cross collocated RRHs (e.g., bit value is 0). In the first case, a jump in propagation delay between source and target TCI states is possible. In the second case, no significant change of propagation delay is taking place.
· Proposal 1(Nokia): When large one-shot UL timing adjustment is enabled and cross-RRH TCI state is signaled there is no need to use DL propagation delay difference threshold as an additional pre-condition for the one-shot adjustment.
· Proposal 2 (Ericsson): For indicated cross-RRH TCI state switching, UE measurement on DL timing difference that is larger than certain threshold (as specified in Rel-17) shall be included as the applicable condition.
· Proposal 3 (Huawei): For one-shot UL timing adjustment requirements in Rel-18 FR2 HST scenario, the condition that UE measurement on DL timing difference is larger than certain threshold can be replaced by the condition that the MAC-CE based network signalling assistance is provided to indicate cross-RRH TCI state switching.
· Proposal 2 (Qualcomm): If the UE supports the cross-RRH TCI state switching with MAC-CE based network signaling assistance, and the MAC-CE bit indicates 1 or ‘on’, 
a) UE applies R17 UL timing adjustment requirements in clause 7.1.2.3 to the first UL transmission after TCI state switch.
· Proposal 3 (Qualcomm): If the UE supports the cross-RRH TCI state switching with MAC-CE based network signaling assistance, and the MAC-CE bit indicates 0 or ‘off’, 
a) UE applies R15 UL timing adjustment requirements in clause 7.1.2.1 to the first UL transmission after TCI state switch.
· Candidate options
· If the UE supports the cross-RRH TCI state switching with MAC-CE based network signaling assistance, and the MAC-CE bit indicates 1 or ‘on’,
a) Option 1 [Qualcomm, Ericsson, Samsung]: UE applies R17 UL timing adjustment requirements in clause 7.1.2.3 to the first UL transmission after TCI state switch.
b) Option 2 [Nokia, Huawei]: The condition that UE measurement on DL timing difference is larger than certain threshold can be replaced by the condition that the MAC-CE based network signalling assistance is provided to indicate cross-RRH TCI state switching.
· Recommended WF
· Further discuss the Options when the MAC-CE bit indicates 1 or ‘on’.

Issue 1-1-3: TCI state switching delay
· Background
· Question 3 in the LS from RAN2:
a) What is the intended UE behavior (e.g. regarding timing advance handling) upon reception of the MAC CE with indication on the TCI state switch across RRHs?
· Agreement from RAN4#107:
a) When it is indicated that TCI state switch is across non-collocated UE shall be able to receive PDCCH with the target TCI state after slot n+ THARQ +  + TOk*(Tfirst-SSB + TSSB-proc + Trs + Trs-proc) / NR slot length (i.e., Rel-17 requirement)
b) FFS, how to define requirement when it is indicated that TCI state switch is not cross-RRH
· Option 1: slot n+ THARQ +  + TOk*(Tfirst-SSB + TSSB-proc) / NR slot length when it is indicated that TCI state switch is not across non-collocated RRHs,
· Option2: Keep Rel-17 requirement without changes
· Proposals and Observations:
· Proposal 1 (Nokia): When TCI state switch is indicated as not cross-RRH (i.e., intra-RRH), no additional synchronization delay (i.e., Trs + Trs-proc as was introduced in Clause 8.10.3A) is needed.
· Proposal 2 (Ericsson): Support Option 1, if it is identical to legacy (no enhancement for HST FR2) TCI state switch delay.
· Proposal 3 (Huawei): For Rel-18 FR2 HST scenario, the TCI state switch delay for non-HST scenario can be reused, provided that this TCI state switch is indicated as intra-RRH switch according to MAC-CE based network signalling assistance. 
· Proposal 4 (Qualcomm): If the UE supports the cross-RRH TCI state switching with MAC-CE based network signaling assistance, and the MAC-CE bit indicates 1 or ‘on’,  
a) UE applies R17 UL timing adjustment requirements in clause 7.1.2.3 to the first UL transmission after TCI state switch.
b) UE shall be able to receive PDCCH with the target TCI state after slot n+ THARQ + 3Nsubframe,µslot + TOk*(Tfirst-SSB + TSSB-proc + Trs + Trs-proc) / NR slot length (i.e., Rel-17 requirement) 
· Proposal 5 (Qualcomm): If the UE supports the cross-RRH TCI state switching with MAC-CE based network signaling assistance, and the MAC-CE bit indicates 0 or ‘off’,
a) UE applies R15 UL timing adjustment requirements in clause 7.1.2.1 to the first UL transmission after TCI state switch. 
b) UE shall be able to receive PDCCH with the target TCI state after slot n+ THARQ + 3Nsubframe,µslot + TOk*(Tfirst-SSB + TSSB-proc) / NR slot length (i.e., Rel-15 requirement)
· Candidate options
· When MAC-CE bit indicates 0 or ‘off’:
a) Option 1 [Nokia, Huawei, Qualcomm, Ericsson]: the TCI state switch delay for non-HST scenario can be reused (Rel-15 requirement)
· Recommended WF
· Confirm that the candidate option is agreeable.

Issue 1-1-4: UE feature definition for cross-RRH MAC CE based indication solution
· Background:
· Question 3 from RAN2:
· Does UE behavior also depend on the existing RRC parameter highSpeedDeploymentTypeFR2?
· Agreement from RAN4#107:
· The condition for UE to apply one-shot large uplink timing adjustment at TCI state switch:
a) UE capability to support the cross-RRH TCI state switching with MAC-CE based network signaling assistance
b) NW flag signaling highSpeedMeasFlagFR2-r17 to indicate UE be in the HST scenario
c) Reuse Rel-17 large one step UL timing adjustment signalling (highSpeedLargeOneStepUL-TimingFR2-r17 NW signalling and [largeOneStepUL-timingFR2-r17] UE capability
· Proposals and Observations:
· Proposal 1 (Nokia): RAN4 to request from RAN2 to define optional PC6 UE capability to support new MAC-CE based solution with 1-bit indication for cross/intra-RRH TCI state switch.
· Proposal 2 (Samsung): It is beneficial and necessary to define Rel-18 one shot large timing adjustment feature as optional with capability signalling [largeOneStepUL-timingFR2-r18].
· Proposal 3 (Samsung): RAN4 should preclude the case that Rel-18 FR2 HST cross-RRH indication with TCI state switch command is used while Rel-17 FR2 HST large One step adjustment is disabled.
· Proposal 4 (Samsung): To apply Rel-18 FR2 HST one shot large timing adjustment, RAN4 should define Rel-17 large one step UL timing adjustment signalling (highSpeedLargeOneStepUL-TimingFR2-r17 NW signalling and [largeOneStepUL-timingFR2-r17] UE capability) as the prerequisite.
· RAN4 provide the following reply to Q3 raised in RAN2 LS: 
a) UE behavior does not depend on the existing RRC parameter highSpeedDeploymentTypeFR2
· Candidate option
· UE behavior does not depend on the existing RRC parameter highSpeedDeploymentTypeFR2
· Define UE feature/capability as optional with capability signalling.
· Option 1 [Samsung]: Define UE capability
a) for Rel-18 one shot large timing adjustment [largeOneStepUL-timingFR2-r18].
b) define Rel-17 large one step UL timing adjustment signalling (highSpeedLargeOneStepUL-TimingFR2-r17 NW signalling and [largeOneStepUL-timingFR2-r17] UE capability) as the prerequisite
c) preclude the case that Rel-18 FR2 HST cross-RRH indication with TCI state switch command is used while Rel-17 FR2 HST large One step adjustment is disabled.
· Option 2 [Nokia]: Define UE capability to support the cross-RRH TCI state switching with MAC-CE based network signalling assistance.
· Recommended WF
· Agree that the feature/capability is optional, does not depend on highSpeedDeploymentTypeFR2 and further discuss the options.

Issue 1-1-5: Enhanced TCI state activation/deactivation (LS Question 2)
· Background
· Question 2 from RAN2 (part 1):
a) Whether the enhanced TCI state indication in 6.1.3.44 of TS 38.321 (i.e., the MAC CE indicates two target TCI states) is intended to be supported for cross-RRH TCI state switch?
· Way forward from RAN4#107:
a) FFS, whether enhanced TCI Activation/Deactivation is considered in Rel-18 HST FR2 (indicating two TCI states for simultaneous multi-panel reception)
· Option 1: Only consider Rel-15 TCI state switch
· Option 2: Also consider indication of two TCI states in addition to Option 1
· Proposals and Observations:
· Observation 1 (Nokia): The assumptions and configurations of Enhanced TCI States Indication, i.e., single CORESETPoolindex and sfnSchemePdcch, are not compliant with the priority assumptions of HST FR2 enhanced deployment, i.e., multi-DCI and NC JT scheme.
· Proposal 1 (Nokia): Enhanced TCI state indication in 6.1.3.44 of TS 38.321 (i.e., the MAC CE indicates two target TCI states) is not intended to be supported for cross-RRH TCI state switch.
· Proposal 2 (Ericsson): 1-bit indication shall be applicable to enhanced TCI States Activation/Deactivation.  In enhanced TCI States Activation/Deactivation, a straightforward solution is that each TCI state ID is associated with one 1-bit indication.
· Proposal 3 (Huawei): For Rel-18 FR2 HST scenario, MAC-CE based network signalling assistance for cross-RRH indication is only considered for R15 TCI state switching, where only one TCI state is used for DL reception.
· Observation 1 (Samsung): RAN4 precludes the SFN-based PDCCH transmission scheme for open space deployments in Rel-18 FR2 HST work item   
· Proposal 4 (Samsung): RAN4 shall only consider Rel-15 TCI state switch in Rel-18 FR2 HST WI, and Enhanced TCI Activation/Deactivation shall not be considered in such WI.
· Observation 2 (Qualcomm): The enhanced TCI state activation/deactivation is applied only if sfnSchemePdcch is configured.
· Observation 3 (Qualcomm): RAN4 has agreed to preclude the SFN-based PDCCH transmission scheme for open space deployments in Rel-18 FR2 HST work item.
· Proposal 5 (Qualcomm): Enhanced TCI state indication is not supported for cross-RRH TCI state switch.
· Proposal 6 (Qualcomm): Do not consider enhanced TCI state activation/deactivation in Rel-18 FR2 HST.
· Candidate options
· Option 1 [Nokia, Huawei, Samsung, Qualcomm]: Only consider Rel-15 TCI state switch
· Option 2 [Ericsson]: 1-bit indication shall be applicable to enhanced TCI States Activation/Deactivation.
· Recommended WF
· Check if Option 1 is agreeable.

Issue 1-1-6: Unified TCI state indication (LS Question 2)
· Background
· Question 2 from RAN2 (Part 2):
a) Whether the unified TCI state indication in 6.1.3.47 (i.e., the MAC CE indicating a unified states for UL and DL) is intended to be supported for cross-RRH TCI state switch?
· Proposals and Observations:
· Proposal 1 (Nokia): Unified TCI state indication is not in the scope of HST FR2 enhanced requirements in Rel-18.
· Proposal 2 (Samsung): The unified TCI state indication in 6.1.3.47 (i.e., the MAC CE indicating a unified states for UL and DL) is not intended to be supported for cross-RRH TCI state switch in Rel-18 FR2 HST 
· Proposal 3 (Qualcomm): Unified TCI state activation/deactivation can be considered for cross-RRH TCI state switch in uni-directional and bi-directional DPS scenario 
· Proposal 4 (Qualcomm): Unified TCI state activation/deactivation is not supported for cross-RRH TCI state switch in simultaneous multi-panel reception scenario.
· Candidate options
· Option 1 [Nokia, Samsung]: Unified TCI state indication is not in the scope of HST FR2 enhanced requirements in Rel-18.
· Option1a[Qualcomm]: Unified TCI state activation/deactivation is not supported for cross-RRH TCI state switch in simultaneous multi-panel reception scenario.
· Option 2 [Qualcomm]: Unified TCI state activation/deactivation can be considered for cross-RRH TCI state switch in uni-directional and bi-directional DPS scenario
· Recommended WF
· Further discuss candidate options during the meeting.

Issue 1-1-7: Impact only on target TCI state for PDCCH in 6.1.3.15 in TS 38.321 (LS Question 1)
· Background
· Reply to Question 1 from RAN2 LS:
a) Is it correct RAN2 understanding that the RAN4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321?
· Proposals and Observations:
· Proposal 1 (Nokia): RAN4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321.
· Proposal 2 (Samsung): RAN4 provide the following reply to Q1 raised in RAN2 LS:
a) RAN4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321  
b) MAC-CE based PDCCH TCI indication is more suitable for HST scenario which is more demanding on the procedure delay 
· Proposal 3 (Samsung): The UE-specific PDCCH MAC CE in 6.1.3.15 of TS 38.32 shall be considered as a starting point to design cross-RRH TCI state switch MAC-CE signalling in Rel-18 FR2 HST 
· Proposal 4 (Qualcomm): Yes, RAN4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321.
· Candidate option
· Yes, RAN4 LS only affects the MAC CEs intended for indicating target TCI state for PDCCH in 6.1.3.15 in TS 38.321
· Recommended WF
· Confirm candidate option during the meeting.

Issue 1-1-8: Stopping UL transmissions.
· Background
· Question 3 from RAN2 LS:
a) Is it possible to update timing advance upon reception of the MAC CE with indication on the TCI state switch across RRHs and if not should UE stop uplink transmissions?
· Proposals and Observations:
· Proposal 1 (Nokia): When inter-RRH TCI state switch is indicated, the UE should not transmit in UL until transmit timing is adjusted for the target RRH.
· Proposal 2 (Samsung): If UE shouldn’t stop all UL transmission, RAN4 should introduce some UL scheduling restrictions to limit the signal type allowed to transmit after TCI state switching. 
· Proposal 3 (Samsung): If UE could stop all UL transmission when UE receives the 1 bit indicator in MAC CE, and if NW sent UL Grant to UE during X ms, UE could denial the UL grant provision, but how to define the allowed ratio of UL Grant denied is FFS 
· Proposal 4 (Samsung): RAN4 provide the following reply to Q3 raised in RAN2 LS:
a) In Rel-18 FR2 HST scenario, the UE does not stop uplink transmission after receiving the cross-RRH TCI state switch indication MAC CE, since UE would apply one shot large timing adjustment after receiving the 1 bit cross-RRH MAC-CE indication, and perform normal UL transmission.
· Candidate options
· Option 1 [Nokia]: When inter-RRH TCI state switch is indicated, the UE should not transmit in UL until transmit timing is adjusted for the target RRH.
· Option 2 [Samsung]: Introduce scheduling restriction/UL grant denial when UE receives the 1 bit indicator in MAC CE
· Option 3 [Samsung]: UE does not stop uplink transmission after receiving the cross-RRH TCI state switch indication MAC CE
· Recommended WF
· Further discuss Options at the meeting.

Issue 1-1-9: timeAlignmentTimer related enhancements
· Background
Open issue needs further discussion:
· FFS, timeAlignmentTimer behaviour when one-shot large UL timing adjustment is not in use (RACH-based timing adjustment):
· Option 1: In HST FR2 scenarios, UE MAC timeAlignmentTimer should be stopped or suspended after indicated inter-RRH TCI state switch
· Option 2: No need to introduce new timeAlignmentTimer related enhancements
· Proposals and Observations:
· Proposal 1 (Nokia): Indicate to RAN2 that UE MAC timeAlignmentTimer may be stopped or suspended until UL transmit timing is adjusted for the target RRH after cross-RRH TCI state switch indication.
· Proposal 2 (Huawei): There is no need to introduce new timeAlignemntTimer related enhancements at UL timing adjustment.
· Observation 1 (Samsung): Based on the definition of timeAlignmentTimer specified in RAN2, there is no impact on timeAlignmentTimer behaviour when one-shot large UL timing adjustment is not in use (RACH-based timing adjustment). 
· Proposal 3 (Samsung): RAN4 confirm that there is no need to introduce new timeAlignmentTimer related enhancements.
· Proposal 4 (Qualcomm): No need to introduce new timeAlignmentTimer related enhancements at UL timing adjustments as there is no identified impacts of large jump in propagation delay on UE MAC timeAlignmentTimer
· Candidate options
· Option 1[Nokia]: In HST FR2 scenarios, UE MAC timeAlignmentTimer may be stopped or suspended after indicated inter-RRH TCI state switch
· Option 2 [Huawei, Samsung, Qualcomm]: No need to introduce new timeAlignmentTimer related enhancements.
· Recommended WF
· Check if Option 2 is agreeable.

Issue 1-1-10: UE behaviour when cross-RRH indication is not used/ not supported
· Proposals and Observations:
· Proposal 1 (Nokia):
a) UE behaviour when new indication is not used/supported:
· The reasons may include the following cases:
· The UE is not PC6 UE
· It is not HST FR2 deployment (highSpeedMeasFlagFR2-r17 NW flag is not signalled)
· New cross-RRH MAC-CE indication is not supported by the UE
· No indication in MAC CE is signalled by the network, i.e., legacy MAC CE without cross-RRH indication is used for TCI state switch.
· No new UE behaviour is expected in this case in comparison to Rel-17.
· Candidate options
· Option 1: Describe UE behaviour when cross-RRH indication is not used/ not supported in the LS reply to RAN2
· Other options are not precluded.
· Recommended WF
· Further discuss at the meeting.

Sub-topic 1-2: Other
Sub-topic description:
This sub-topic collects other open general issues related to the UL TX timing adjustment in HST FR2 enhanced deployments.
Open issues and candidate options before meeting:
The following WF was captured at the previous RAN4#107 meeting [R4-2306398]:
	Issue 1-2-1: A need for timing adjustment at UL spatial relation switch
Way forward:
Open issue needs further discussion:
· Option 1: Apply existing one-shot larger UL timing adjustment mechanism (Clause 7.1.2.3) at UL spatial relation switch
· Option 2: UL spatial relation switch shall always be executed strictly when the corresponding DL TCI state switches
· Option 3: The existing gradual timing adjustment requirements can be applied, and there is no need to define additional UL transmit timing adjustment

Issue 1-2-2: Applicability of gradual timing adjustment in between one-shot large timing adjustments
Way forward:
Open issue needs further discussion:
· Option 1: UE to report the value of one-shot large UL timing adjustment back to the network.
· Option 2: Follow the current UE autonomous timing adjustment procedure and requirements. Discussion not in Rel-18 scope.
· Option 3: Describe UE behaviour after one shot UL timing adjustment in the TR.



Issue 1-2-1: A need for timing adjustment at UL spatial relation switch
· Proposals and observations
· Observation 1 (Nokia): In HST FR2 enhanced deployments UL (i.e., UL Spatial relation) needs to be switched in between the RRHs independently of DL TCI state switch. UL switch can be associated with a need of significant adjustment in UL transmit timing (i.e., above Tq).
· Proposal 1 (Nokia): RAN4 to extend one-shot large UL timing adjustment (Clause 7.1.2.3 requirement, when enabled) on UL spatial relation switch in HST FR2 enhanced deployments, i.e., for PC6 UEs.
· Observation 2 (Ericsson): UL transmit timing adjustment at UL spatial relation switch may encounter UL timing problem as what TCI state switch faces. 
· Proposal 2 (Ericsson): Support Option 1. Option 2 is feasible from implementation perspective even it isn’t ideal solution.
· Proposal 3 (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.
· Proposal 4 (Samsung): For Rel-18 FR2 HST with unidirectional RRH deployment, even with UE supporting multi-panel reception: UL spatial relation shall always be executed strictly when corresponding DL TCI state switches, and no need for timing adjustment at UL spatial relation switch.  
· Proposal 5 (Samsung): For Rel-18 FR2 HST with bidirectional RRH deployment, with UE supporting multi-panel reception: The existing gradual timing adjustment requirements can be applied, and no need for timing adjustment at UL spatial relation switch.
· Proposal 6 (Qualcomm): During UL spatial relation switch, 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, Ericsson]: 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[Qualcomm, Huawei, Samsung]: The existing gradual timing adjustment requirements can be applied, and there is no need to define additional UL transmit timing adjustment
· Option 4[Samsung]:
· For Rel-18 FR2 HST with unidirectional RRH deployment:
Even with UE supporting multi-panel reception: UL spatial relation shall always be executed strictly when corresponding DL TCI state switches, and no need for timing adjustment at UL spatial relation switch.
· For Rel-18 FR2 HST with bidirectional RRH deployment:
The existing gradual timing adjustment requirements can be applied, and no need for timing adjustment at UL spatial relation switch
· Recommended WF
· Discuss the options during the meeting.

Issue 1-2-2: Applicability of gradual timing adjustment in between one-shot large timing adjustments
· Proposals and observations
· Proposal 1 (Nokia): Describe UE behavior after one shot UL timing adjustment in the TR. Use the text prosed above as a starting point.
· Proposal 2 (Ericsson): Prefer Option 1. UE to report the value of one-shot large UL timing adjustment back to the network.
· 
· Candidate options
· Option 1 [Nokia, Ericsson]: UE to report the value of one-shot large UL timing adjustment back to the network.
· Option 3 [Nokia]: Describe UE behavior after one shot UL timing adjustment in the TR.
· Recommended WF
· Companies can check R4-2312194, [NR_HST_FR2] CR to TR 38.854 Rel-17 on UL timing adjustment in between TA submitted to Rel-17 RRM maintenance.
· Further discuss Option 1.

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

	R4-2312196
	Nokia, Nokia Shanghai Bell
	On RRM Aspects of Tunnel Deployment Scenarios in HST FR2 Enhanced
Observation 1: Following multi-DCI multi TRP transmission assumption in HST FR2 studies, the PDCCH and PDSCH are transmitted from both RRHs, but there is only possible to have single UpLink (UL) transmission towards a single RRH.
Observation 2: In the multi-panel reception tunnel scenario, if the UL is transmitted toward the RRH having the beam orientation opposite to the train travelling direction, then likely the UL is disrupted when the train is approaching under that RRH.
Proposal 1: RAN4 to study the UL interruption issue that may occur in multi-panel reception inside tunnel when the UL is transmitted toward the RRH having beam pointing opposite to the train traveling direction.
Observation 3: The UL failure problem can be prevented by ensuring that either the UL is switched to another RRH before the UL failure happens; or the UL will be not configured for the link that is prone to mobility failure.
Proposal 2: RAN4 to consider approaches to prevent the UL failure when the UL is connecting to the RRH that is prone to the radio link failure, i.e., by either
a) switching the UL to the other connected RRH before the UL failure happens; or
b) the UL shall not be configured for the link-failure-prone RRH.
Observation 4: When the UL failure occurs, switching the UL as quick as possible to another RRH rather than waiting for BFR and RA completed could minimize the interrupted time due to the UL failure.
Proposal 3: Alternative to Proposal 2, RAN4 to consider approaches to switch the UL from the problem RRH to other RRHs immediately after the UL failure occurred, by either
a) switching the UL to the other connected (non-failed) RRH link by:
i. allowing UE capability to adjust UL timing autonomously and send BFR MAC CE over this link; or
ii. if adjusting UL timing not possible, then initiate RACH and send BFR MAC CE over this link;
b) if (a) is found unpreferable, then switching the UL to another new RRH by initiating RACH.
Proposal 4: In the HST FR2 Tunnel deployment, the reliable mobility performance for PC6 UEs at maximum speed of 350 km/h cannot be guaranteed when DRX is enabled.
[bookmark: _Hlk143072894]Observation 5: Indication of tunnel deployment is not needed unless new Demod requirements or applicability rules would need to be applied.

	R4-2312197
	Nokia, Nokia Shanghai Bell
	Draft CR to TR 38.854 on HST FR2 Enhanced Tunnel Deployment


	R4-2312362
	Ericsson
	RRM aspects for tunnel deployment scenario for train roof-mounted FR2 high power
Proposal 1: Up to network implementation to determine proper DRX configuration, no need to restrict it in specification. 
Proposal 2: Not to introduce signalling indicating tunnel deployment.



Open issues summary
Before Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Topic is devoted to the discussion of RRM aspects of tunnel deployments for HST FR2.
At the previous RAN4#107 meeting the following agreements and open issues were captured in the WF [R4-2310042]:
		Issue 2-1: Solution to the mobility issue in the tunnel
Agreement:
· Consider bi-directional deployment with simultaneous multi-panel reception in the tunnel scenario to alleviate the mobility issues.

Issue 2-2: Use of DRX in the tunnel deployment
Way forward:
· FFS, whether to restrict the use of DRX in tunnel deployment.

Issue 2-3: Indication of tunnel deployment
Way forward:
· FFS, whether indication of tunnel deployment is necessary.



Issue 2-1: UL interruption in tunnel scenario
· Background
· At RAN4#106, it was acknowledged that there is mobility issues in the runnel for one of the UE panel orientations [R4-2303174]:
a) 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.
· At RAN4#107, it was agreed that multi-panel reception in DL can be considered as a solution:
a) Consider bi-directional deployment with simultaneous multi-panel reception in the tunnel scenario to alleviate the mobility issues.
· One company is raising a potential problem that multi-panel reception may not still resolve the mobility issue on the UL side.
· Proposals and Observations:
· Observation 1: Following multi-DCI multi TRP transmission assumption in HST FR2 studies, the PDCCH and PDSCH are transmitted from both RRHs, but there is only possible to have single UpLink (UL) transmission towards a single RRH.
· Observation 2: In the multi-panel reception tunnel scenario, if the UL is transmitted toward the RRH having the beam orientation opposite to the train travelling direction, then likely the UL is disrupted when the train is approaching under that RRH.
· Proposal 1: RAN4 to study the UL interruption issue that may occur in multi-panel reception inside tunnel when the UL is transmitted toward the RRH having beam pointing opposite to the train traveling direction.
· Observation 3: The UL failure problem can be prevented by ensuring that either the UL is switched to another RRH before the UL failure happens; or the UL will be not configured for the link that is prone to mobility failure.
· Proposal 2: RAN4 to consider approaches to prevent the UL failure when the UL is connecting to the RRH that is prone to the radio link failure, i.e., by either
a) switching the UL to the other connected RRH before the UL failure happens; or
b) the UL shall not be configured for the link-failure-prone RRH.
· Observation 4: When the UL failure occurs, switching the UL as quick as possible to another RRH rather than waiting for BFR and RA completed could minimize the interrupted time due to the UL failure.
· Proposal 3: Alternative to Proposal 2, RAN4 to consider approaches to switch the UL from the problem RRH to other RRHs immediately after the UL failure occurred, by either
a) switching the UL to the other connected (non-failed) RRH link by:
i. allowing UE capability to adjust UL timing autonomously and send BFR MAC CE over this link; or
ii. if adjusting UL timing not possible, then initiate RACH and send BFR MAC CE over this link;
b) if (a) is found unpreferable, then switching the UL to another new RRH by initiating RACH.
· Candidate options
· Option 1: RAN4 to study the UL interruption issue that may occur in multi-panel reception inside tunnel:
a) Option 1a: switching the UL to the other connected RRH before the UL failure happens
b) Option 1b: UL shall not be configured for the link-failure-prone RRH
c) Option 1c: Allow UE to adjust UL timing autonomously in the case of beam failure
· Other options are not precluded
· Recommended WF
· Further discuss Option 1 at the meeting.

Issue 2-2: Use of DRX in the tunnel deployment
· Proposals and Observations:
· Proposal 1 (Nokia): In the HST FR2 Tunnel deployment, the reliable mobility performance for PC6 UEs at maximum speed of 350 km/h cannot be guaranteed when DRX is enabled.
· Proposal 2 (Ericsson): Up to network implementation to determine proper DRX configuration, no need to restrict it in specification.
· Recommended WF
· Further discuss the proposals above during the meeting.

Issue 2-3: Indication of tunnel deployment
· Proposals and Observations:
· Observation 1 (Nokia): Indication of tunnel deployment is not needed unless new Demod requirements or applicability rules would need to be applied.
· Proposal 1 (Ericsson): Not to introduce signalling indicating tunnel deployment.
· Candidate option:
· Not to introduce signalling indicating tunnel deployment
· Recommended WF
· Seems that companies do not see a need for an indication of tunnel deployment. Can be confirmed during the meeting.
