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1. Introduction
In the last meeting, a way forward on RRM for NR FR2 HST was approved in [1]: 
	Network signaling:
Signaling for differentiation between Scenario-A and Scenario-B
· Introduce network signalling to configure UE to follow either Set 1 or Set 2 RRM requirements
· Define only two sets of enhanced RRM requirements in terms of number of RX beams (i.e. RX beam sweeping scaling factor) per UE
· Set 1: 2 RX beams
· Set 2: 6 RX beams
· Introduce network signalling to configure UE to follow either Set 1 or Set 2 RRM requirements
Note: the applicability of Set 1/2 requirements to the FR2 HST scenarios will be captured in the TR
UE capabilities:
Capability to support HST FR2 scenario
· It is not necessary to introduce UE capability to indicate the support of FR2 HST.
Capability to change RX beam sweep number
· [bookmark: OLE_LINK5]No need for CPE capability to change beam sweep number in uni-/bi-directional operation.


Based on the conclusion in 101 e-meeting, for network signaling, it was agreed that NW signaling will be introduced to configure Set 1 or Set 2 RRM requirements for UE. For UE capabilities, it was agreed that CPE should has the capability of supporting FR2 HST scenario, so not need to report any associated capability. Meanwhile, no need for CPE capability to change beam sweep number in uni-/bi-directional operation. 
But for both NW signaling and UE capabilities, some issues are still open, further discussion are needed. In this document, we give our analysis for the following issues.
· Network signaling:
· NW signaling of uni-/bi-directional deployment
· Signaling of network assistance information
· UE capabilities: 
· [bookmark: OLE_LINK1]Capability to support different RX beam sweeping number
2. Discussion
2.1 NW signalling of Uni-/bi-directional deployment
2 candidate options were proposed during 100 meeting：
	· Discuss further a need to introduce network signaling:
· Option 1: Network signals type of deployment (uni- or bi-direction) to UE.
· Option 2: Signaling of uni-/bi-directional operation is not needed.


In our former analysis, we believe this issue fundamentally depends on whether the uni- and bi-directional deployments defer to different RRM requirements.
Whether the uni- and bi-directional deployments defer to different RRM requirements, we understand that the core problem is whether the Rx beam number can be unified under the two deployments. According to the agreements in 101e-meeting, for all Scenario A deployments, 2 RX beams are supposed. For all Scenario B deployments, 6 RX beams are supposed. So, for each scenario, RX beam number is unified for both uni- and bi-directional deployments. So even without NW signaling to distinguish uni-/bi-directional deployment, UE can operate undoubtedly.
However the uni-directional signaling can be helpful to handle UL timing issue since large propagation delay difference mainly occur in uni-directional deployment. So with the help of NW signaling, UE can know whether need to resolve the large propagation delay difference with additional mechanism such as one-shot TA adjustment. While large Doppler jump appears only in bi-directional deployment. So with the indication of such NW signaling, UE can know whether large Doppler jump happen.
So, we do not have strong view between Option 1 and Option 2. Based on both of them, UE can operate undoubtedly.
[bookmark: OLE_LINK4]Proposal 1: No matter whether the NW signaling of uni-/bi-directional deployments is indicated to UE, the UE can operate properly. Such NW signaling can be helpful for UL timing issue and large Doppler jump issue.
[bookmark: OLE_LINK2]Another issue was proposed during 101e-meeting: inter-cell mobility and L1 beam management performance is worse when UE moving in the direction opposite to the pointing direction of RRH TX beams. The main reason is the target SNR is much more worse than the serving SNR within the coverage of switching point Ds_offset, so the handover can not trigger based on the same trigger event used for the case of UE moving in the same direction to the pointing direction of RRH TX beams. To analysis this issue better, the Rx power comparison between the same direction case and opposite direction case are shown as figure 1 and figure 2. To simplify the analysis, suppose the number of Tx beam per RRH panel is one.
[image: ]
Figure 1 Rx power from two RRHs for the same direction case
[image: ]
Figure 2 Rx power from two RRHs for the opposite direction case
[bookmark: OLE_LINK3]If with event A3 i.e. target SNR-source SNR > 3dB as handover trigger condition, for the same direction case, UE can finish handover within the coverage of Ds_offset. However for the opposite direction case, within the coverage of Ds_offset, since target Rx power is worse than source Rx power, so target SNR is worse than source SNR, the same trigger event(target SNR-source SNR > 3dB) can not be met, therefore, handover can not be triggered within Ds_offset. Note that for the opposite direction case, the coverage of Ds_offset is the scope from 690 m to 700 m.  
If change the offset 3dB as -3dB, i.e. the trigger event should be: target SNR-source SNR > -3dB, as shown in Figure 2, the handover can be triggered within the coverage of Ds_offset. So for the opposite direction case, NW just need to change the offset configuration of the same trigger event, then the handover issue can be resolved.
Proposal 2: To resolve the handover issue for the case of opposite direction moving, configuring a different offset value in the same trigger event is enough. 

2.2 Signaling of network assistance information
For the NW assistance information, according to the discussion during last meeting, the following options are proposed:
	FFS signalling of network assistance information:
· Option 1: Enable network assisted signaling of SSB index and order per RRH
· Option 2: Network can indicate different SSBs on adjacent RRHs having the same QCL property: signal the mapping between the repeated sets of beams from the adjacent RRHs when deployment parameters Dmin and Ds are similar for adjacent RRHs.
· Option 3: The system can work without such assistance signaling


We believe the effects between Option 1 and Option 2 are similar. Once UE knows the SSB index and SSB order per RRH, UE can decide whether RRH switch will happen when receiving the TCI state switch indication, for uni- deployment, which will help UE to decide whether one-shot TA is needed. At the same time, the number of SSBs per RRH can be used to implicitly derive the angle/position to RRH. The order of SSB index can help UE to expect the next TCI state to switch. Option 2 provides a simple method to inform UE the duplicated SSB index set between different RRHs. Once the UE knows the SSB index set for each RRH, the UE can infer which SSB indexes satisfy the QCL-type D relationship. In this case, UE detection can be accelerated.
Since the NW signaling would tell the UE whether 2 or 6 RX beams should be applied. UE can adjust RX beam based on the TCI state switching indication. So we believe such network assisted signaling is not necessary, UE can still work if without such network assisted signaling. 
Proposal 3: The necessity of introducing NW assistance information signalling is not obvious.
2.3 Capability to support different RX beam sweeping number
This issue closely relates to the deployment of HST scenario, and may not depend on UE capability. For a railway line from the starting point to the ending point, If operator decides to deploy RRHs in the form of Scenario A or Scenario B according to the geographical environment, then the final result may be to deploy Scenario A in some sections of the railway line and deploy Scenario B in other sections of the railway line. Even if the UE reports that it only supports Scenario A, can the UE stop running when the train reaches to the section where Scenario B is deployed? Therefore, we do not need to discuss this issue blindly, and we need to hear more suggestions from operators.
Further more, During the latest RAN meeting, [2][3] also mentioned that such mixed Scenario A/B case should be further considered in Rel-18 duration. So we believe the capability is not necessary, CPE should always support Scenario A and Scenario B, so of course should support different RX beam sweeping number.
Proposal 4: Considering the possible mixed deployment of Scenario A and Scenario B, UE should support both 2 and 6 Rx beam sweeping, not need any corresponding UE capability. 
3. Conclusion
In this contribution, we have the following proposals for general RRM discussion for FR2 HST:
Proposal 1: No matter whether the NW signaling of uni-/bi-directional deployments is indicated to UE, the UE can operate properly. Such NW signaling can be helpful for UL timing issue and large Doppler jump issue. 
Proposal 2: To resolve the handover issue for the case of opposite direction moving, configuring a different offset value in the same trigger event is enough. 
Proposal 3: he necessity of introducing NW assistance information signalling is not obvious.
Proposal 4: Considering the possible mixed deployment of Scenario A and Scenario B, UE should support both 2 and 6 Rx beam sweeping, not need any corresponding UE capability. 
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