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Tunnel deployment
General assumption for tunnel deployment
Agreement:
· For tunnel deployment scenario
· Scenario #1: single-panel reception UE and DPS transmission scheme 
· FFS whether to consider additional scenarios 

Key parameters for tunnel deployment
Agreement:
Consider the key parameters below as baseline assumption for tunnel deployment feasibility study:
· Ds: the distance separation between two neighboring RRH sites:
· Ds = 700m 
· Dmin: the minimum distance between RRH site and train track:
· Dmin = 1m
· DRRH_height: determined/limited by tunnel height and RRH deployment method:
· Priority scenario: DRRH_height = 5.3m, for single track tunnel (Option 1 for tunnel dimension in R4-2217254)
· DRRH_height is in the range of [5.3m, 7.4m] for two-track tunnel (Option 2 for tunnel dimension in R4-2217254)

· gNB RRH and antenna panel element assumption:
· from 1 to 4 RRHs per BBU

Reference channel model for tunnel scenario
Way forward:
Further analyse the channel model for tunnel scenario:
· Option 1: Re-use channel model from Scenario-A as LoS propagation assumption is valid in the tunnel deployment with pathloss model, fading model and link budget the same as Scenario-A (LoS)
· Option 2: Use LoS UMi street canyon channel mode for the RRM evaluations of HST FR2 tunnel deployment
· Option 3: Use multi-path fading model (e.g., with up to 2nd order multi-path components)
· Take int account measurement and ray-tracing analysis. 
· Option 4: Consider NLOS propagation condition when UE is around the RRH within 50m range for two directions.
· Other options are not precluded

Mobility issue for tunnel scenario
Way forward:
Further discuss possible solutions to the mobility issue when the train is travelling opposite to the serving beam orientation:
· Option 1: L3 handover and L1 beam mobility configurations
· Option 2: Solutions that allow network to trigger early handover
· Option 3: Method in which UE initiates TCI state switch
· Other options are not precluded
FFS, the large and rapid RSRP degradation for tunnel scenario when multi-path fading and NLOS conditions next to RRH are considered.


UL Timing Adjustment Solution
General view on UL timing adjustment solution
Way forward:
The issue requires further study:
· Clarify the improvement or the performance gain compared with existing R17 solution.
· Details on network signalling (based upon Option 3 and 4 captured in WF R4-2120416):
· Option 1: MAC-CE based solutions to inform UE of the TCI state switch is across RRH
· Option 2: Embedded spatial similarity (QCL-like relation for beams across RRHs) information by ordering the SSB index (to RRH mapping) signalled in RRC solution
· Other options are not precluded
· Proponents of network signaling are encouraged to provide design details in next RAN4 meeting.

UL transmit timing adjustment at UL beam switch
Way forward:
The issue requires further study:
· Whether requirements on UL transmit timing adjustment at UL spatial relation switch are needed
· [bookmark: _Toc118574645]Whether PC6 UE, capable of simultaneous multi-panel reception, can support UL transmit timing to two RRHs

Analysis on the impact of large propagation delay jump on timeAlignemntTimer
Way forward:
FFS, potential impacts of large jump in propagation delay on UE MAC timeAlignmentTimer.
