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Introduction
For Rel-18 work item on enhanced NR support for high speed train scenario in frequency range 2, there are two threads  [210] and [211] organized for RRM discussion on RAN4#108-bis. Thereinto, the [210] is for RRM core requirement maintenance and [211] is for Rel-18 NR HST FR2 enhancements RRM performance requirements, and one ad-hoc meeting is planned for further discussion after 1st round online treatment. 
Topic #1: RRM core requirement maintenance
Background and Progress on Wednesday RRM session
[Moderator]The following issues were discussed on Wednesday online session, some of them are addressed with agreements:
	Sub-topic 1-1: Simultaneous multi-panel operation
Issue 1-1-1: Scheduling restriction requirements
Regarding option 2, further discuss in the week the following aspects:
· SSB index association with RRH
· Whether the target scenario in option 2 in typical
· How to define the scheduling restriction enhancement based on option 2.
Note: whether the scheduling restriction enhancement based on option 2 can be defined is pending on further discussion.
Issue 1-1-2: Sweeping factor N1
Agreement:
· Scaling factor N1 = 1.5 when highSpeedMeasFlagFR2-r17 is configured to set1 or scaling factor N1 = 4 when highSpeedMeasFlagFR2-r17 is configured to set2 when UE supports [simultaneousReceptionFR2HST-r18] and highSpeedDeploymentTypeFR2-r17 is configured as bidirectional.
Issue 1-5-1: LS to RAN2
Discuss the revision of the LS in Thursday ad-hoc session.


Sub-topic 1-4: LS to RAN2
Issue 1-4-1: LS to RAN2
[Moderator] Samsung LS on signalling for RRM enhancements for Rel-18 NR FR2 HST, and discussion can be based on the following revision shared over reflector: 

[bookmark: _Hlk148002364]
1. Overall Description:
Under the release 18 work item on enhanced NR support for high speed train scenario in frequency range 2 (NR_HST_FR2_enh), RAN4 has agreed to specify the enhanced RRM requirements for intra-band carrier aggregation (CA) scenario. The target velocity is up to 350 km/h. And RAN4 agreed that inter-RAT measurement requirements are not applicable to NR HST FR2.

RAN4 had agreed to introduce following network indication and [UE capabilities].

Ad-hoc discussion: 
[Nokia] the network signaling is not newly introduced, and potentially discussed with UE capability in feature list discussion and sending LS together. 
[chair] sending UE capability for this meeting to RAN2 may not that urgent and useful to RAN2. 

RAN4 agrees that 
	· A single per-UE capability is introduced for FR2 HST CA and inter-frequency measurement enhancement: 
· [measurementEnhancementCAInterFreqFR2-r18] indicates whether the FR2 PC6 UE supports the enhanced RRM requirements for carrier aggregation as specified in TS 38.133 and the UE supports the enhanced RRM requirements for inter-frequency measurements in connected and idle mode as specified in TS 38.133.



· For inter-frequency measurement enhancement
· For idle mode
· RAN4 agrees that 
	· Reuse Rel-17 IE highSpeedMeasFlagFR2-r17 in SIB to inform UE whether to apply the enhanced RRM requirements for inter-frequency measurement for FR2 HST in idle mode.


· [RAN4 notices that the IE highSpeedMeasFlagFR2-r17 is signalled per serving cell basis in both ServingCellConfigCommonSIB (SIB1) and ServingCellConfigCommon but not in SIB4. However, the Rel-18 HST FR2 WI precludes inter-RAT deployment, and it is RAN4 understanding that same kind of inter-frequency carriers, i.e., HST carriers, for PCell is deployed along the railway. Since there is only HST specific frequency layer to be measured, RAN4 agreed that network to reuse Rel-17 IE highSpeedMeasFlagFR2-r17 signalled in SIB1 to support the enhanced RRM requirements for inter-frequency measurement in idle mode specified in TS 38.133.]

Ad-hoc discussion: 
[Huawei] Inter-RAT is already indicated not used in the 1st paragraph.
[QC] More like RAN2 discussion, and we don’t need to say what changes should be made for other WGs. 
[Samsung] Inter-freq measurement related information needs to be introduced in SIB4, but if no information why we don’t introduce that in SIB4, it would be weird. 
[QC] It is RAN2 discussion and scope. 
[Nokia] Sending agreement only and further reply if needed. 

· For connected mode
· RAN4 agrees that 
	· Reuse Rel-17 signaling highSpeedMeasFlagFR2 to inform UE whether to apply the enhanced RRM requirements for inter-frequency measurement for FR2 HST in Connected mode. 


· [RAN4 notices that highSpeedMeasFlagFR2-r17 is signalled per UE in dedicated RRC signalling for connected mode. However, it is RAN4 understanding that the requirements on inter-frequency measurement in connected mode shall be defined under assumption that all carriers in the connected mode are HST carriers. And under the discussion in Rel-17 NR HST FR1 WI, RAN4 agreed that for connected state, network shall not indicate UE for which inter-frequency carriers, the enhanced inter-frequency measurement requirements shall be applied. It is RAN4 understanding that such Rel-17 HST FR1 requirements are also applicable for Rel-18 HST FR2, and RAN4 agreed that network to reuse Rel-17 IE highSpeedMeasFlagFR2-r17 to support the enhanced RRM requirements for inter-frequency measurement in connected mode specified in TS 38.133.]
· RAN4 notices that for inter-frequency measurement enhancement, only connected mode and idle mode are mentioned, inactive mode is missing. RAN4 will provide clarification for the feature group on inter-frequency measurement in idle mode to cover inactive mode in the feature list WI.

Ad-hoc discussion: 
[Ericsson] what is the intention for the last paragraph? No problem if RAN4 don’t have this in RAN4 spec. 
[Nokia] To let RAN2 check any needed changes to RAN2 spec?
[Samsung] For FR1, it is similar story. 
[Huawei] In FR1, similar story that CMCC also trigger similar LS on inactive mode. 

RAN4 agreement (to be included in LS): 
· For Rel-18 inter-frequency measurement enhancement for FR2 HST
· RAN4 made the agreement as below:  
	· Reuse Rel-17 IE highSpeedMeasFlagFR2-r17 in SIB to inform UE whether to apply the enhanced RRM requirements for inter-frequency measurement for FR2 HST in idle/inactive mode.
· Reuse Rel-17 signaling highSpeedMeasFlagFR2 to inform UE whether to apply the enhanced RRM requirements for inter-frequency measurement for FR2 HST in Connected mode.



Chair: the requirement in idle mode can be applied to inactive mode will be double checked before sending LS to RAN2 in this meeting. 

· For CA enhancement
· Intra-frequency measurement on SCC
· RAN4 agrees that
	· Reuse Rel-17 signaling highSpeedMeasFlagFR2 to inform UE whether to apply the enhanced RRM requirements for intra-frequency measurement on SCC for FR2 HST in Connected mode. 


· [RAN4 notices that the IE highSpeedMeasFlagFR2-r17 is signalled per serving cell basis in both ServingCellConfigCommonSIB and ServingCellConfigCommon, however the Rel-17 HST FR2 WI only considers single carrier scenario. But since for intra-band CA scenario in Rel-18 HST FR2, RAN4 agreed to reuse legacy Rel-17 requirements for NR intra-frequency measurement, i.e, PCell requirements, for Rel-18 FR2 HST UE supporting intra-band CA, it is RAN4 understanding that highSpeedMeasFlagFR2-r17 can be reused for the indication of application of enhanced RRM requirements for HST CA based on UE new capability reports, and RAN4 agreed to reuse Rel-17 IE highSpeedMeasFlagFR2-r17 to support the enhanced RRM requirements for intra-frequency measurement on SCC in connected mode.]

RAN4 agreement (to be included in LS): 
· For Rel-18 intra-frequency measurement on SCC for FR2 HST
· RAN4 made the agreement as below:  
	· Reuse Rel-17 signaling highSpeedMeasFlagFR2 to inform UE whether to apply the enhanced RRM requirements for intra-frequency measurement on SCC for FR2 HST in Connected mode. 




· Inter-frequency measurement on SCC
· No agreements on network flag signalling for inter-frequency measurement on SCC from RAN4 perspective in Rel-18 HST FR2 WI. RAN4 agrees that 
	· A single per-UE capability is introduced for FR2 HST CA and inter-frequency measurement enhancement: 
· [measurementEnhancementCAInterFreqFR2-r18] indicates whether the FR2 PC6 UE supports the enhanced RRM requirements for carrier aggregation as specified in TS 38.133 and the UE supports the enhanced RRM requirements for inter-frequency measurements in connected and idle mode as specified in TS 38.133.


· It is RAN4 understanding that CA configuration will be configured when SCells are configured by using IE ServingCellConfigCommon. Based on the new UE capability reports, NW to use Rel-17 signalling highSpeedMeasFlagFR2-r17 to support enhanced inter-frequency measurement in idle/connected mode, and also to use highSpeedMeasFlagFR2-r17 to support enhanced measurement on SCC. RAN4 agreed to combine new per-UE capability and IE signalling highSpeedMeasFlagFR2-r17 to support enhanced RRM requirements for inter-frequency measurement on SCC in connected mode.
RAN4 respectfully asks RAN2 to 
· check if there is any change in RAN2 spec.
· take the above information into account and design the corresponding network assistance signalling and UE capability signalling to support the enhanced RRM requirements for Rel-18 NR FR2 HST.

2. Actions:
To RAN2 group:
ACTION1: RAN4 respectfully asks RAN2 to check if there is any change in RAN2 spec.
ACTION2: RAN4 respectfully asks RAN2 to take the above information into account and design the corresponding network assistance signalling to support the enhanced RRM requirements for Rel-18 NR FR2 HST.


RAN4 agreement (to be included in LS): 
To RAN2 group:
ACTION1: RAN4 respectfully asks RAN2 to check if there is any change required in RAN2 specifications based on the above-mentioned RAN4 agreements for the NR FR2 HST enhancement features introduced in Rel-18.


3. Date of Next TSG-RAN WG4 Meeting:
RAN4#109	from 13-11-2013	to 17-11-2023		Chicago, US


Sub-topic 1-1: Simultaneous multi-panel operation
Issue 1-1-1: Scheduling restriction requirements
[Moderator] In last meeting, following WF was approved with FFS point
	Issue 1-3-1: Whether to define the new scheduling restriction requirements for data+L1 measurement
· Way Forward: 
· In the maintenance of WI, RAN4 will discuss the feasibility and try to define enhanced scheduling/measurement restriction requirements for data+L1 measurement for Rel-18 FR2 HST multi-panel simultaneous reception
· FFS, whether/how to capture in the TS that no scheduling/measurement restrictions apply for the case of simultaneous data reception on one panel and SSB reception on the other panel in case of data and SSB transmission from different RRHs




· Proposals and Observations:
· Observation 1 (Huawei): For FR2 HST multi-panel simultaneous reception, the enhancement for reduced beam sweeping factor is applied for SSB based L1 measurements, which assumes that PC6 UE performs SSB reception on two panels from different directions simultaneously. 
· Observation 2 (Huawei): For FR2 HST multi-panel simultaneous reception, the condition for scheduling restriction enhancement on SSB based L1 measurements is not aligned with the assumption for supporting the enhancement on beam sweeping factor reduction for SSB based L1 measurements. 
· Proposal 1 (Huawei): For FR2 HST multi-panel simultaneous reception, it is suggested not to enhance the scheduling restriction requirements for SSB based L1 measurements.
· Proposal 1 (Samsung): It is possible that no scheduling/measurement restrictions apply for the case of simultaneous data reception on one panel and SSB reception on the other panel when NW signals the following information to UE:
· SSB configuration  
· Difference between the two beam peak direction angle 
· Proposal 2 (Samsung): No RRM impact on scheduling restriction and measurement restriction in Rel-18 FR2 HST. 
· Observation 3 (Nokia): Rel-18 enhanced HST FR2 PC6 UE is be able to simultaneously receive data and perform SSB-based measurement if the SSB and data are configured with different QCL-TypeD and are associated with different CORRSET pool indexes.
· Proposal 3 (Nokia): RAN4 to define scheduling/measurement restrictions to be applied for Rel-18 CPE with simultaneous PDSCH/PDCCH/CSI-RS for CQI reception on one RX chain and SSB reception on the other RX chain in case of PDSCH/PDCCH/CSI-RS and SSB are configured with different QCL-TypeD and are associated with different CORRSET pool indexes.
· Candidate options
· Option 1 [Huawei, Samsung, QC]: Not to enhance the scheduling and measurement restriction requirements for SSB based L1 measurements.
· Option 2 [Nokia, Samsung]: RAN4 to define scheduling/measurement restrictions to be applied for Rel-18 CPE with simultaneous PDSCH/PDCCH/CSI-RS for CQI reception on one RX chain and SSB reception on the other RX chain in case of PDSCH/PDCCH/CSI-RS and SSB are configured with different QCL-TypeD and are associated with different CORRSET pool indexes.
· Recommended WF
· Discuss the Candidate options during the meeting.
HW: UE cannot do the SSB beam sweeping factor reduction together with the option 2.
Samsung: The point is to differeniate different RRHs. For mDCI, different RRHs are used, and UE can receive with different panel. The enhancement is possible for mDCI scenario.
HW: UE does not know which RRH on the left side, and which RRH is on the right side. 
QC: this enhancement is for a specific case, and need to check with RAN1 on whether the SSB index association with RRH. Support option 1. Focus no only the fundamental issues in maintanece part. 
E///: mDCI is feasible to differentiate the RRHs. Whether mDCI is beneficial for FR2 HST compared to sDCI? If yes, we can support option 2; if not, we can further discuss. 
HW: the scenario is not essential. With mDCI, two PDCCHs on data. For option 2, UE receives data only from one of two sides. 
E///: don’t impose the use of mDCI for FR2 HST. mDCI can be used in the scenario when UE moves from one RRH pair to another. 


Regarding option 2, further discuss in the week the following aspects:
· SSB index association with RRH
· Whether the target scenario in option 2 in typical
· How to define the scheduling restriction enhancement based on option 2.
Note: whether the scheduling restriction enhancement based on option 2 can be defined is pending on further discussion.

Ad-Hoc meeting: 
· Option 2 [Nokia, Samsung]: RAN4 to define scheduling/measurement restrictions to be applied for Rel-18 CPE with simultaneous PDSCH/PDCCH/CSI-RS for CQI reception on one RX chain and SSB reception on the other RX chain in case of PDSCH/PDCCH/CSI-RS and SSB are configured with different QCL-TypeD and are associated with different CORRSET pool indexes. 
· Discussion: 
· [Huawei] For 1st bullet, checked with RAN2, there is no siglaing associated with RRH, and question about the feasibility. Even knowing this CORRSET information, UE beam sweeping is still needed and can’t know the RRH direction directly. 
· [Nokia] “SSB index association with RRH” could be confusing. CORRSET pool index can only be used for one RRH. 
· [QC] For UE implementation, it could be difficult, e.g., multiple TCIs from each CORRSET pool can be configured. 
· [Samsung] By using 0 and 1 for CORRSET pool can be used to differentiate RRHs. 
· [Nokia] we can use 0 for one direction from all RRHs, and 1 for the other direction from all RRHs. 
· Tentative Agreement (further check in this meeting): 
· No enhancement on the scheduling/measurement restriction requirements for SSB based L1 measurements.

Issue 1-1-3: PC6 UE capability for multi-panel simultaneous reception
[Moderator] In last meeting, following WF was approved 
	Issue 1-2-1: Whether need to define a new or reuse the existing (simultaneousReceptionDiffTypeD-r16) capability for multi-panel simultaneous reception
· Agreement:
· Define a new UE capability [simultaneousReceptionFR2HST-r18] to indicate support of simultaneous multi-panel reception for Rel-18 FR2 PC6 UE
· Details can be discussed in Rel-18 feature list discussion. 
· The conclusion from Rel-18 Multi-RX WI could be considered. 


· Proposals and Observations:
· Observation 1 (Nokia): There is no yet final agreement regarding UE capability for simultaneous reception in the NR_FR2_multiRX_DL WI. 
· Observation 2 (Nokia): Assumptions and requirements of UE operation in Rel-18 Multi-Rx WI are different from Rel-18 FR2 enhanced PC6.
· Proposal 1 (Nokia): RAN4 to define a new specific capability for Rel-18 FR2 enhanced PC6 with simultaneous two panel reception.
· Tentative agreement
· RAN4 to define a new specific capability for Rel-18 FR2 enhanced PC6 with simultaneous two panel reception [simultaneousReceptionFR2HST-r18]
· Recommended WF
· Confirm the agreement.

Ad-Hoc meeting: 
· Discussion: 
· Agreement: 

Issue 1-1-4: How to define capability for multi-panel simultaneous reception in the feature list
· Proposals and Observations:
· Proposal (Nokia): To support Rel-18 enhanced FR2 operation, RAN4 either to define in Rel-18 a new feature group (as described in Table 1) or to add a new component to FR2 HST feature group in Rel-18.
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	22.
NR_HST_FR2
	22-1
	Support of FR2 HST operation
	1) Support of FR2 UE PC6
2) Support of enhanced RRM requirements for FR2 HST (except the requirement for one shot large UL timing adjustment)
3) Support of demodulation processing for FR2 HST
	
	Yes
	No
	UE does not meet FR2 high speed train scenario
	Per Band
	NO
	FR2 only
	N/A
	FR2 UE power class PC6 signalling is used to indicate support of feature group
	Optional with capability signalling

	22. NR_HST_FR2
	22-2
	Support of one shot large UL timing adjustment
	1) Support of one shot large UL timing adjustment
	22-1
	Yes
	No
	UE does not support one shot large UL timing adjustment
	Per Band
	NO
	FR2 only
	N/A
	
	 Optional with capability signaling

	22. NR_HST_FR2
	22-3
	Support of FR2 HST with simultaneous
reception operation
	1) Support of enhanced RRM requirements for FR2 PC6 UE with two panel simultaneous reception.


	22-1

	Yes
	No
	UE does not meet FR2 high speed train scenario with two panel simultaneous reception
	Per Band
	NO
	FR2-1 only
	N/A
	
	Optional with capability signaling


· Recommended WF
· Discuss the proposal during the meeting.

Ad-Hoc meeting: 
· Discussion: 
· Agreement: 

Sub-topic 1-2: Intra-band carrier aggregation (CA) scenario
Issue 1-2-1: SCell activation delay requirement
[Background] 
	· New requirement introduced in TS 38.133, bigCR R4-2313541
	· 	If the SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band, if the FR2 power class 6 UE is configured with highSpeedMeasFlagFR2-r17, Tactivation_time is 3 ms , provided
· -	the RS (s) of SCell being activated is (are) QCL-TypeD with RS (s) of one active serving cell on that FR2 band.
· Editor Notes: FFS additional condition/capability is needed.



· Legacy requirement:
	· If the SCell being activated belongs to FR2 and if there is at least one active serving cell on that FR2 band, if the UE supporting scellWithoutSSB is not provided with any SMTC for the target SCell, Tactivation_time is 3 ms, provided
· the RS (s) of SCell being activated is (are) QCL-TypeD with RS (s) of one active serving cell on that FR2 band.


· Following the definition from TR 38.822 (UE feature least for Rel-17), Feature group 1-10 “Support of SCell without SS/PBCH block” is “Mandatory with capability signalling for intra-band CA”. It describes “Whether or not UE is able to use SS/PBCH block from other Cells for time/frequency synchronization of SCell without SS/PBCH block”.


· Proposals and Observations:
· Observation 1 (Nokia): Technical benefit of specifying the new requirement with a shorter activation time is “2 ms + TFirstSSB” faster activation.
· Observation 2 (Nokia): No test cases were defined for “3 ms” SCell activation delay. SCellwithouSSB is mandatory with capability signalling for intra-band CA, i.e., shall be supported by default but may not be tested.
· Observation 3 (Nokia): Enhanced requirement for HST FR2 is not justified enough when the existing requirement with the “SCellwithoutSSB” capability can be re-used.
· Proposal 1 (Nokia): The SCell activation delay requirement does not need to be enhanced for Rel. 18 PC6 UEs by default, i.e., SCellwithoutSSB can be reused to indicate the support for “3 ms” SCell activation delay.
· Recommended WF
· Discuss the proposal during the meeting.

Ad-Hoc meeting: 
· Discussion: 
· Agreement: 


Issue 1-2-2: CA related capabilities for the feature list
[Moderator] In last meeting, following WF was approved
	Topic #2: Intra-band carrier aggregation (CA) scenario
Issue 2-1-1: Whether need to support separate CA and inter-frequency enhancements for Rel-18 FR2 HST
· Agreements
· Introduce per-UE capability to indicate whether the UE is capable of supporting the enhanced RRM requirements for Connected and Idle mode inter-frequency measurements for FR2 HST

Issue 2-1-1: Whether need to support separate CA and inter-frequency enhancements for Rel-18 FR2 HST (UE capability)
· Agreement: 
· A single per-UE capability is introduced for FR2 HST CA and inter-frequency measurement enhancement: 
· [bookmark: _Hlk143778360][measurementEnhancementCAInterFreqFR2-r18] indicates whether the FR2 PC6 UE supports the enhanced RRM requirements for carrier aggregation as specified in TS 38.133 and the UE supports the enhanced RRM requirements for inter-frequency measurements in connected and idle mode as specified in TS 38.133.


· Proposals and Observations:
· Observation 4: Rel. 17 specified the HST FR1 CA related capabilities as three separate capabilities. 
· Proposal 2 (Nokia): Indicate the support for RRM requirements and inter-frequency measurements requirements for Connected mode as a single capability.
· Observation 5: Cell re-selection is a procedure supported by all the UEs and is not related to CA directly, whereas EMR support requires NW configuration and additional UE capability.
· Proposal 3 (Nokia): Indicate the support for inter-frequency measurements requirements for idle mode as two separate capabilities for cell re-selection measurements and idle inactive measurement reporting.
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	18-1
	Enhanced RRM requirements specified for CA including inter-frequency measurement in connected mode for FR2 HST
	Support of the enhanced RRM for requirements CA to support FR2 high speed as specified in TS 38.133
	Rel-17 RAN4 feature 22-1
	Yes
	No
	The performance of RRM for CA in FR2 HST scenario cannot be guaranteed
	Per UE
	NO
	FR2 only
	N/A
	
	Optional with capability signalling

	18-2
	Enhanced RRM requirements specified for inter-frequency measurement in Idle and Inactive mode for FR2 HST cell re-selection
	Support of the enhanced RRM requirements for inter-frequency measurement for cell re-selection in idle and Inactive mode to support FR2 high as specified in TS 38.133
	Rel-17 RAN4 feature 22-1
	No
	No
	The performance of RRM for inter-frequency measurement in idle and Inactive mode for FR2 HST cannot be guaranteed
	Per UE
	NO
	FR2 only
	N/A
	
	Optional without capability signalling

	18-3
	Enhanced RRM requirements specified for inter-frequency measurement in Idle and Inactive mode for FR2 HST idle inactive measurement reporting
	Support of the enhanced RRM requirements for inter-frequency measurement for early measurement reporting in idle and Inactive mode to support FR2 high speed as specified in TS 38.133
	Rel. 16 RAN4 feature 18-7 and Rel-17 RAN4 feature 22-1
	Yes
	No
	The performance of RRM for inter-frequency measurement in idle and Inactive mode for FR2 HST cannot be guaranteed
	Per UE
	NO
	FR2 only
	N/A
	
	Optional with capability signalling


· Recommended WF
· Discuss the CA-related feature list during the meeting.
Ad-Hoc meeting: 
· Discussion: 
· Agreement:

Sub-topic 1-3: UL timing adjustment solutions and Tunnel deployment
Issue 1-3-1: UE capability to support of Rel-18 enhanced MAC-CE indication for the feature list
· Proposals and Observations:
· Observation 1 (Nokia): One shot large UL timing adjustment for FR2 Power Class 6 UE and MAC-CE based TCI state switch delay in HST FR2 scenarios are enhanced in Rel-18 if the UE indicates to support [highSpeedTCISwitchEnhMAC-CE-FR2-r18] and [R18 enhanced MAC-CE indication] is indicated. Hence, [highSpeedTCISwitchEnhMAC-CE-FR2-r18] UE capability should not depend on the Support of one shot large UL timing adjustment only.
· Proposal 1(Nokia): For Rel-18, extend the existing 22-1 feature group (Support of FR2 HST operation) defined in Rel-17 with the component corresponding to the support of enhanced MAC-CE indication.
· Proposal 2 (Nokia): The UE capability [highSpeedTCISwitchEnhMAC-CE-FR2-r18] to support of Rel-18 enhanced MAC-CE indication may be introduced as a new feature group: optional with capability signalling and with 22-1 Support of FR2 HST as a prerequisite.
· Recommended WF
· Discuss two alternative Proposals 1 and 2 at the meeting.

Ad-Hoc meeting: 
· Discussion: 
· Agreement:


Issue 1-3-2: Timing adjustment at UL spatial relation switch
[Moderator] In last meeting, following WF was approved
	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


· Proposals and Observations:
· Proposal 1 (Ericsson): The UL spatial relation switch may also cause sudden UL timing exceeding the allowed UL timing adjustment range. The clause on the gradual timing adjustment shall take the issue into account, as what is done for TCI state switch.
· Observation 1 (Nokia): For the multi-panel reception in the tunnel scenario, if the UL is transmitted toward the RRH having the beam orientation opposite to the train travelling direction, then the UL will be disrupted in the case of beam/link failure next to the RRH.
· Observation 2 (Nokia): There are two possible scenarios for UL spatial relation switch in Rel-18 HST FR2 that can be considered, i.e., 
· Scenario 1: UL spatial relation shall always be executed dependently on corresponding DL TCI state switches
·  Scenario 2: UL spatial relation shall be executed independent on DL TCI state switches.
· Observation 3 (Nokia): If UL spatial relation shall always be executed strictly when corresponding DL TCI state switches (Scenario 1), the UL issue in multi-panel reception scheme may occur but the interrupted time may be short. The UL performance in terms of throughput will be degraded because the best list/RRH is not always used for the UL.
· Observation 4 (Nokia): If UL spatial relation does not follow the corresponding DL TCI state switch (Scenario 2) but UL channel condition, then the UL is likely disrupted every time the train approaches under the serving RRH of which beams are pointing opposite to the train moving direction. However, UL SINR is expected to be high for most of the area along the track.
· Proposal 1 (Nokia): RAN4 to agree the following common understanding on the behavior of a PC6 UE with multi-Rx reception in tunnel when one-shot large timing adjustment is enabled:
· UL spatial relation switch shall always be executed strictly when corresponding DL TCI state is switched; and
· UL performance degradation is expected because UE is not always connected to the best RRH.
· Candidate option
· 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 2a: UL spatial relation switch shall always be executed strictly when corresponding DL TCI state is switched; and
· UL performance degradation is expected because UE is not always connected to the best RRH.
· Option 3: The existing gradual timing adjustment requirements can be applied, and there is no need to define additional UL transmit timing adjustment
· Recommended WF
· Discuss the proposal during the meeting.

Ad-Hoc meeting: 
· Discussion: 
· Agreement:

Issue 1-3-3: Applicability of gradual timing adjustment in between one-shot large timing adjustments
· Proposals and Observations:
· Proposal 2 (Ericsson): UE reports TA, indicating the value of one-shot large UL timing adjustment back to the network.
· Recommended WF
· Discuss the proposal and previous Options during the meeting.

Ad-Hoc meeting: 
· Discussion: 
· Agreement:

Issue 1-3-4: Mobility issue in the tunnel deployment
[Moderator] In last meeting, following WF was approved
	Issue 2-1: UL interruption in tunnel scenario
Way forward
The following issue has been identified by a company that may need further study in the maintenance stage:
· Option 1: RAN4 to study the UL interruption issue that may occur in multi-panel reception inside tunnel:
· Option 1a: switching the UL to the other connected RRH before the UL failure happens
· Option 1b: UL shall not be configured for the link-failure-prone RRH
· Option 1c: Allow UE to adjust UL timing autonomously in the case of beam failure
· Other options are not precluded.



· Proposals and Observations:
· Proposal 1 (Ericsson): From high level perspective, option 1a and option 1c are fine with us. We can continue both with more details.
· Candidate option
· Option 1: RAN4 to study the UL interruption issue that may occur in multi-panel reception inside tunnel:
· Option 1a: switching the UL to the other connected RRH before the UL failure happens
· Option 1b: UL shall not be configured for the link-failure-prone RRH
· Option 1c: Allow UE to adjust UL timing autonomously in the case of beam failure
· Other options are not precluded.
· Recommended WF
· Further discuss the candidate options.

Ad-Hoc meeting: 
· Discussion: 
· Agreement:

