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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.4	RAN4
2.4.1	Agreements
RAN4 #106 (Feb.-March 2023, Athens, Greece)
1. UE RF requirement
WF on NR FR2 HST UE RF requirement is approved in R4-2303639, which contains the following agreements: 
Scope of intra-band CA
· Proposals
· Option 1: intra-band contiguous CA (R4-2301678)
· Option 2: both intra-band contiguous and non-contiguous CA (moderator: previous agreement in R4-2217735)
· Agreement
· Option 2, i.e., stick to previous agreement

RF requirements for bi-directional scenario
· Proposals
· Option 1: it is proposed to determine how to specify RF requirements for bi-directional scenario after Multi-RX DL WI has conclusion on 2AoA spherical coverage requirement concept (R4-2300998)
· Option 2: No RF requirement is specified for multi-panel reception in Rel-18. RF requirements for FR2 HST multi-panel reception could be further studied in Rel-19 if the necessity is identified (R4-2301581)
· Option 3: Focus on developing RF requirements for the bi-directional deployment scenario. RAN4 shall discuss how spherical coverage is to be considered for HST PC6 in Rel-18. (R4-2301679)
· Agreement
· it is proposed to determine how to specify RF requirements for bi-directional scenario after Multi-RX DL WI has conclusion on 2AoA spherical coverage requirement concept

Feasibility of uni-directional scenario
· Proposals
· Option 1: it is proposed to determine how to specify RF requirements for bi-directional scenario after Multi-RX DL WI has conclusion on 2AoA spherical coverage requirement concept (R4-2300998)
· Option 2: No RF requirement is specified for multi-panel reception in Rel-18. RF requirements for FR2 HST multi-panel reception could be further studied in Rel-19 if the necessity is identified (R4-2301581)
· Option 3: Focus on developing RF requirements for the bi-directional deployment scenario. RAN4 shall discuss how spherical coverage is to be considered for HST PC6 in Rel-18. (R4-2301679)
· Agreement
· FFS feasibility of uni-directional scenario B.

requirements for uni-directional scenario (assume uni-directional scenario is feasible)
· Proposals
· Option 1: using the same spherical coverage as that in Rel-17 (R4-2301679)
· Option 2: other
· Agreement
· FFS.

2. RRM requirement
WF on NR FR2 HST enhancements RRM requirement is approved in R4-2303173. 
WF on NR FR2 HST UL timing adjustment solutions is approved in R4-2303240.
WF on NR FR2 HST tunnel deployment scenario is approved in R4-2303174.


Way forwards on RRM requirements are provided as: 
Topic-1: Simultaneous multi-panel operation for train roof-mounted FR2 high power devices
[bookmark: _Hlk129273127]Agreement
Deployment to specify RRM requirement
· RAN4 to focus on bi-directional deployment in Scenario-A and Scenario-B to identify RRM requirement.

Agreement
HST FR2 RRM specific issues for simultaneous multi-panel operation
· RAN4 to follow Rel-17 NR FR2 HST for CPE configuration assumptions where the CPE UE is equipped with 2 panels each for both TX and RX pointing in opposite directions

Way forward
· RRM requirement impact from HST FR2 for simultaneous multi-panel operation should only be focused on 
· Measurements
· L1 measurement
· Simultaneous data reception and L1 measurement
· Scheduling restriction between simultaneous data reception and L1 measurement in multi-panel operation 
· FFS other potential requirement impacts including, simultaneous data reception and L3 measurements, L1 and L3 simultaneous measurements and accordingly measurement/scheduling restriction, 
· FFS based on identifying potential gains or issues 

Agreement 
The configuration of supporting CA with multi-RX chains
· Rel-18 FR2 PC6 UE can be configured with multiple carriers even with multi-RX chains enabled for intra-band contiguous CA: 
· FFS intra-band non-contiguous CA.
Way forward
· The configuration options are FFS:
· Option 1: Rel-18 FR2 PC6 UE can be configured with multiple carriers even with multi-RX chains enabled, but multi-Rx chain is enabled only on one of the component carriers
· Option 2: CPE specific issues. 
· Option 2-1: Rel-18 FR2 PC6 UE can be configured with multi-RX chains enabled on more than on component carrier.
· Option 2-2: Multi-Rx chain is enabled always only on one of the CC (PCC) is baseline, on other CC (SCC) is optional
· Option 3: For intra-band FR2 CA, multi-Rx chains are supposed to be enabled on all serving CCs, if intra-band CA with multi-Rx is supported

Agreement 
MRTD for FR2 HST multi-panel simultaneous reception
· For Rel-18 PC6 UE supporting multi-panel simultaneous reception further investigate and, if needed, specify MRTD requirements for signals received on two panels on the same carrier 
· Case 1: MRTD < CP
· Case 2: MRTD > CP
· FFS whether the support of MRTD > CP is up to UE capability
· FFS whether to define requirements for Case 1 and/or Case 2 

Way forward
Transmission Scheme for FR2 HST multi-panel simultaneous reception
· RAN4 to focus on NC JT as the main transmission scheme in Rel-18 HST FR2 enhanced deployments

Way forward
UL and DL beam switching for FR2 HST multi-panel simultaneous reception
· FFS whether enhancements are needed in uplink spatial relation switch delay requirement.
· Option 1: Keep current uplink spatial relation switch delay requirement
· Option 2: RAN4 to discuss whether MAC-CE based spatial relation switch to the target associated to the unknown DL RS is possible in HST FR2 scenarios.
· Option 3: The necessity of enhancement in uplink relation switch delay requirement is not in the scope of the WI
· Other options are not precluded
· Companies are encouraged to clarify the enhancement if other options are preferred.

Way forward:
RX beam sweep number for FR2 HST multi-panel simultaneous reception
· FFS RX sweep beam number reduction

Way forward:
Switch between multi-panel simultaneous reception and single-panel simultaneous reception
· FFS the necessity of signalling to UE used by the UE to switch between multi-panel and single-panel simultaneous reception with respect to NW configuration


Topic-2: Intra-band carrier aggregation (CA) scenario
Agreement
· RAN4 to specify intra-band CA RRM requirements in HST FR2 scenarios only for open space deployment 
Way forward:
· FFS whether to specify CA RRM requirements for PC6 UEs capable of multi-panel operation
· FFS RAN4 to discuss what is the minimal set of UE functionalities need for the support of CA in HST FR2 scenario and defined requirements only for those.
· Other clarifications are not precluded

Way forward:
· For Rel-18 FR2 PC6, the necessity of the following requirements shall be FFS:
· PSS/SSS detection, Time index detection for Intra-frequency and inter-frequency measurements
· FFS IDLE mode in inter-frequency measurement requirements
· Beam failure recovery on SCell
· L1-RSRP measurement on SCell
· TCI state switch in SCell
· Active SCell measurement requirement (measurement period)
· Other requirements are not precluded
	
Way forward:
· HST signaling for CA enhancement:
· Option 1: RAN4 postpones the agreement on network signaling until the CA requirements are defined
· Option 2: Reuse PCell signaling for SCell in HST
· Option 3: Other options are not precluded


Way forwards on UL timing adjustment solution are provided as: 
Topic-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

Topic-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

Topic-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.

Way forwards on FR2 HST tunnel deployment scenario are provided as: 
Topic-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

Topic-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

Topic-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


2.4.2	Remaining Open issues
Core Part: 
· Intra-band carrier aggregation scenario: 
· Specify the RRM requirements for intra-band carrier aggregation (CA) scenario. 
· Simultaneous multi-panel operation for train roof-mounted FR2 high power devices: 
· Further study the feasibility for simultaneous multi-panel operation under uni-directional scenario B.
· Specify RRM requirement for multi-panel simultaneous reception based on the identified RRM impact.  
· Further study tunnel deployment scenario on channel model and mobility issue.
· Further study UL timing adjustment solution, including explicit NW signalling assistance, for FR2 HST scenario with large UL/DL propagation delay difference from different RRHs/TRPs to UE.

Performance Part: 
Note: Performance part has not been started yet. 
· Specify the necessary RRM test cases based on the outcome on corresponding core part. 
· Investigate and if needed specify the demodulation performance requirements for intra-band carrier aggregation (CA) HST scenario.
· Specify the necessary demodulation performance requirements for simultaneous multi-panel reception. 
· Specify the other necessary RRM and demodulation performance requirements depending on the outcome of core part. 
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