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Introduction
Work on RRM requirements for train-mounted UE in high speed train scenario in FR2 [1] continued during the RAN4#101e meeting, with outcome in terms of agreements and open issues captured in WFs [2, 3].
In this contribution, we focus on issues general RRM specifications due to HST FR2 deployment and present our views.
Disucssion
According to the approved WF, the following issues related to NW signalling and CPE capabilities for HST FR2 deployments were agreed [1]:

Network signaling
Signaling for differentiation between Scenario-A and Scenario-B
	GtW Agreement:
Introduce network signalling to configure UE to follow either Set 1 or Set 2 RRM requirements



With respect to the agreement, RAN4 can send LS to RAN2 to ask for signaling definition. 
Proposal 1: RAN4 sends LS to RAN2 for signaling definition of Set 1 or Set 2 RRM requirements.  And more signaling under discussion are included also, see detail in the content of draft LS in Annex.

Signaling of uni-/bi-directional operation
	Way forward:
Discuss further if there is a need to signal uni-bi-directional mode of operation:
· Option 1: Network signals type of deployment (uni- or bi-direction) to UE.
· Option 2: Signalling of uni-/bi-directional operation is not needed.



Difference between Uni- and Bi-directional deployments have been discussed extensively in previous meetings. We had suggested different beam sweep number in case of Uni- or Bi-directional deployment, even the proposal was rejected, the fact that NW signaling of Uni- or Bi-directional deployment can facilitate and optimize specific issues occurs in HST FR2 scenario, e.g. 1. Condition of one-shot timing adjustment may rely on Uni- or Bi-directional deployment, 2. UE may optimize beam management for Uni- or Bi-directional deployment even requirements are same from specification point of view, 3. The severe drop of SNR (mobility issue) only occurs in Uni-directional deployment mostly. 
Even if UE can identify Uni- or Bi-directional deployment without explicit signaling by NW, the capability is questionable in practical flexible deployment. On the contrary, NW signaling can simplify UE’s operation and improve robustness.
Proposal 2: Support Option 1: Network signals type of deployment (uni- or bi-direction) to UE.

[bookmark: _Hlk85383981]Signalling of network assistance information
	Signaling of network assistance information
Way forward:
•	Further discuss signaling of RRH SSB configuration:
o	Option1: Enable network assisted signaling of SSB index and order per RRH
o	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.
o	Option 3: The system can work without such assistance signaling
•	FFS, whether and which assistance signaling is needed to resolve potential mobility issue when the train is travelling direction is opposite to the serving beam orientation.
•	FFS, whether to consider a change of RRH panel orientation of RRH panel in uni-directional deployment
o	FFS, whether network signals the beam direction of new RRH, to which UE is switching, w.r.t. UE moving direction when it changes



Regarding the first question: ‘FFS, whether and which assistance signaling is needed to resolve potential mobility issue when the train is travelling direction is opposite to the serving beam orientation.’, the solution is under discussion. To some extent, signaling of SSB index may help UE to decide when to change beam to avoid interruption in mobility and help UE to improve one-shot timing adjustment with criteria definition from SSB index point of view. However, the necessity of signaling still depends on the detailed solution. 
Regarding the second question:’ FFS, whether to consider a change of RRH panel orientation of RRH panel in uni-directional deployment’, change of RRH panel orientation of RRH panel in uni-directional deployment could be a practical problem in RRH deployment. Occasional change of direction of RRH panel orientation may result into missing of connection with UE and UE needs more time (e.g. beam sweep) to detect beam of RRH. whether to introduce indication by signaling depends on consensus on whether the question is valid and how to deal with the question.  
Regarding the third question:’ FFS, whether network signals the beam direction of new RRH, to which UE is switching, w.r.t. UE moving direction when it changes’, similar to the second question, whether to introduce indication by signaling depends on consensus on whether the question is valid and how to deal with the question.   
Proposal 3: Slightly prefer option1, enable network assisted signaling of SSB index and order per RRH, if have to choose between option1 and option2. UE may improve operation to some extent with assistance of this information.  Option2 is rather complex, it may introduce more uncertainty in practice. 
Occasional change of direction of RRH panel orientation may result into missing of connection between UE and target RRH, subsequently UE needs more time (e.g. beam sweep) to detect direction of target RRH.
Proposal 4: Suggest discussing the necessity of signaling of information on direction of RRH panel in case that occasional change of direction of RRH panel orientation.
Proposal 5: Suggest discussing the necessity of signaling of RRH side position information.


UE capabilities
Capability to support different RX beam sweeping number
	Way forward:
Further discuss UE capability to support different RX beam sweeping number:
· Option 1: Define different UE capabilities to support 2Rx beams and 6Rx beam operation.
· Option 2: UE can support both 2Rx and 6Rx beams operations and adapt the number of Rx beams accordingly. No capacity is needed.



The issue concerns UE capabilities to support 2Rx beams and 6Rx beams. To our understanding and based on previous discussion in last meeting, we suggest that UE shall have maximal RX beam number and can adapt the number accordingly to meet different requirement sets. 
Proposal 6: Support	Option 2: UE shall support both 2Rx and 6Rx beams operations and adapt the number of Rx beams accordingly. No capacity is needed.
Conclustion
Proposal 1: RAN4 sends LS to RAN2 for signaling definition of Set 1 or Set 2 RRM requirements. 
Proposal 2: Support Option 1: Network signals type of deployment (uni- or bi-direction) to UE.
Proposal 3: Slightly prefer option1, enable network assisted signaling of SSB index and order per RRH, if have to choose between option1 and option2. UE may improve operation to some extent with assistance of this information.  Option2 is rather complex, it may introduce more uncertainty in practice. 
Proposal 4: Suggest discussing the necessity of signaling of information on direction of RRH panel in case that occasional change of direction of RRH panel orientation.
Proposal 5: Suggest discussing the necessity of signaling of RRH side position information.
Proposal 6: Support	Option 2: UE shall support both 2Rx and 6Rx beams operations and adapt the number of Rx beams accordingly. No capacity is needed.
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Annex
Draft LS [4] contains several signaling to enhance RRM requirements for HST FR2.
The content is posted as follows:

1. Overall Description:
In the Rel-17 work item on NR support for high speed train scenario in FR2 (NR_HST_FR2), RAN4 has agreed to specify enhanced NR RRM requirements for UE moving at speed up to 350 km/h in TS 38.133. This requires the following new assistance information from the network to the UE in high speed train scenario in FR2:
1. Signalling to inform the UE to meet enhanced NR RRM requirements. 
2. Signalling to inform the UE whether to meet Set 1 or Set 2 enhance RRM requirements. The two sets of enhanced RRM requirements differ in terms of number of UE receive (RX) beams (i.e. UE RX beam sweeping scaling factor) used by the UE as described below.
· Set 1 enhanced RRM requirements are based on 2 UE RX beams
· Set 2 enhanced RRM requirements are based on 6 UE RX beams
3. Signalling to inform the UE one of the two possible sides along rail track which target RRH is deployed on, to assist cell change, e.g. reselection, handover or beam management. 
4. Signalling to inform the UE uni-directional deployment or bi-directional deployment.
5. In all the above scenarios, per cell signalling is to be provided to the UE in both idle mode and connected mode.

RAN4 kindly requests RAN2 to design the above-mentioned network signalling to support the enhanced NR RRM requirements under high speed train scenario in FR2 in Rel-17. 


2. Actions:
To RAN WG2 group.
[bookmark: _Hlk77584570]ACTION: 	RAN4 kindly requests RAN2 to design the above-mentioned network signalling to support the enhanced NR RRM requirements under high speed train scenario in FR2 in Rel-17.

3. Date of Next TSG-RAN WG4 Meetings:
TSG-RAN WG4 Meeting #102-e                      21 February – 3 March 2022	e-meeting
3GPPRAN4#103-e#103-e                               16 May- 27 May 2022                      e-meeting
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