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1	Introduction
RAN4#106bis-e agreed with the WF on the UE demodulation requirements for Rel-18 FR2 HST [1]. This contribution discusses the open issues on the simultaneous multi-Rx reception scenario.
2	Discussion
2.1	Deployment scenario and channel model
RAN4#106bis-e agreed to consider the following deployment scenarios to evaluate the PC6 UE simultaneous multi-panel reception performance:
· Bi-directional deployment with Scenario A 
· Bi-directional deployment with Scenario B
The detailed parameters of Scenario A and Scenario B are summarized in Table 1, based on TS38.101-4 B.3.4. In this table, we also added a new parameter ‘Drx_panel: Distance between two UE Rx panels’, according to the WF.
[bookmark: _Ref134109131]Table 1	Parameters for Scenario A and Scenario B (cf. TS38.101-4 B.3.4).
	Parameters
	Description
	Scenario A
	Scenario B

	Ds
	Inter-RRH distance
	700m
	700m

	Dmin
	Distance between rail track and RRH
	10m
	150m

	v
	Train velocity
	350km/h
	350km/h

	fd
	Maximum Doppler frequency shfit
	9722Hz
	9722Hz

	fc
	Carrier frequency
	30GHz
	30GHz

	Drx_panel
	Distance between two UE Rx panels
	0m
	0m



We first discuss the detailed channel model for the performance evaluation.
	Way forward: 
· RRH locations parameters
· Reuse the current RRH location parameters’ values of FR2 HST-DPS performance requirements evaluation for DL demodulation performance study of FR2 HST simultaneous multi-panel reception as a starting point for evaluation
· Beam serving coverage
· Reuse the beam serving range of uni-directional FR2 HST-DPS performance evaluation as the left-beam serving range of an RRH in bi-directional deployment, and right-beam serving range is symmetrical to the left-beam serving range about the RRH as a starting point for evaluation 
· Further study of coverage areas of the beams is needed.



Figure 1 illustrates the uni-directional deployment scenario used to derive the HST-DPS-FR2-UNI-A in TS38.101-4 for the single Rx panel reception assumed in Rel-17 FR2 HST WI.


[bookmark: _Ref134109790]Figure 1	Uni-directional deployment assumed for Rel-17 FR2 HST-DPS channel model.

By extending HST-DPS-FR2-UNI-A, we can derive the bi-directional deployment used for the simultaneous multi-Rx scenario, as illustrated in Figure 2. In this example, the range of Ds_offset is 0 to Ds/2 (m), where Ds_offset=0 and Ds_offset =Ds/2 correspond to the case both TRPs have the same coverage area, as shown in Figure 3 and Figure 4, respectively.

We think it is important to assume the UE always receives the data signals from two TRPs. The reason is RRM is discussing the scenario PC6 multi-Rx panel UE may turn on and off according to the traffic and/or signaling. For the UE demodulation requirements, to avoid unnecessary UE behavior on switching between the multiple Rx panel reception and single Rx panel reception, the channel model should ensure UE receives data signals from two TRPs regardless of the location. 
[bookmark: _Ref134187338]Figure 2	Bi-directional deployment model used for the simultaneous multi-Rx reception scenario.



[bookmark: _Ref134187596]Figure 3	Simultaneous multi-Rx reception with the bi-directional deployment model with Ds_offset=0.



[bookmark: _Ref134187597]Figure 4	Simultaneous multi-Rx reception with the bi-directional deployment model with Ds_offset=Ds/2.

Figure 5 compares the Doppler shift trajectories per Rx panel with the bi-directional deployment scenario, where we assume Ds_offset=[0, Ds/4, Ds/2] (m). The detailed channel model is described in A.1. From these figures, it is observed that Doppler shift is almost flat for Scenario A regardless of Ds_offset values. For Scenario B, on the other hand, it is observed that that Doppler shift changes significantly with smaller Ds_offset, but it becomes flat as Ds_offset is increased.
Since RAN4 agreed that it is not assumed the inter-TRP and inter-Rx-panel interferences, and UE can process the signals from two Rx panels independently, we prefer to focus on Scenario B with small Ds_offset (e.g., 10m) to evaluate the UE demodulation performance with the simultaneous multi-Rx reception in FR2 HST.
Proposal 1: For simultaneous multi-Rx reception requirements in FR2 HST, RAN4 extend the existing FR2 HST-DPS uni-directional model to evaluate the UE demodulation performance. 
Proposal 2: Channel model(s) used for the simultaneous multi-Rx reception should ensure UE always receives data signals from two TRPs regardless of the location to avoid unnecessary switching between single-Rx reception and multi-Rx reception during the test. 
Proposal 3: RAN4 focus on the Bi-directional deployment with Scenario B with smaller Ds_offset, e.g., Ds_offset=10m.
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	(a-1) Scenario A: Doffset=10m
	(b-1) Scenario B: Doffset=10m
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	(a-2) Scenario A: Doffset=175m
	(b-2) Scenario B: Doffset=175m
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	(a-3) Scenario A: Doffset=350m
	(b-3) Scenario B: Doffset=350m


[bookmark: _Ref134187725]Figure 5	Doppler shift trajectory for each Rx panel with the bi-directional model.

2.2	Test setup
	· Prioritize mDCI with full-overlapping resources based mTRP scheme for DL demodulation performance study of FR2 HST simultaneous multi-panel reception 
· FFS on sDCI
· Rank and Layer combination as a starting point for evaluation 
· Case 1: 1+1 as layer combination with fully over lapping
· Case 2: 2+2 as layer combination with fully over lapping



RAN4#106bis-e agreed to prioritize the multi-DCI (mDCI) based transmission scheme with full-overlapping, but it was open whether to consider the single-DCI (sDCI) based transmission schemes or not. In our understanding, the sDCI-based transmission schemes are introduced based on the ideal backhaul assumption. This means two TRPs should be co-located. As we discussed in the deployment scenario and channel model discussion, FR2 HST simultaneous multi-Rx reception scenario assumes the distance of two TRPs (Ds) are 700m, and we cannot ensure the signals from two TRPs are within a CP for SCS=120kHz. Therefore, we don’t think the sDCI-based transmission scheme is suitable for this scenario.
Proposal 4: RAN4 only evaluate the mDCI-based transmission scheme. 
Regarding the rank combinations for each TRP, we prefer to keep open for both options and decide based on the simulation results. 
Proposal 5: RAN4 will evaluate both the rank combination options: 1+1 and 2+2. 
In Rel-17 FR2 HST WI, RAN4 defined two UE demodulation requirements based on the UE capabilities that the support number of active TCI states per BWP per CC (maxNumberActiveTCI-PerBWP) is 1 or more. For the simultaneous multi-Rx reception scenario, UE need to receive signals from two TRPs simultaneously. This means the UE should be capable of simultaneousReceptionDiffTypeD-r16 and this implies maxNumberActiveTCI-PerBWP is 2 or more. We propose to the simultaneous multi-Rx reception requirements are appliable for PC6 UE capable of simultaneousReceptionDiffTypeD-r16 and maxNumberActiveTCI-PerBWP is more than 1. 
Proposal 6: Simultaneous multi-Rx reception requirements are appliable for UE with the following capabilities at least:
· UE power class 6 (PC6)
· simultaneousReceptionDiffTypeD-r16
· maxNumberActiveTCI-PerBWP > 1

3	Summary
Proposal 1: For simultaneous multi-Rx reception requirements in FR2 HST, RAN4 extend the existing FR2 HST-DPS uni-directional model to evaluate the UE demodulation performance. 
Proposal 2: Channel model(s) used for the simultaneous multi-Rx reception should ensure UE always receives data signals from two TRPs regardless of the location to avoid unnecessary switching between single-Rx reception and multi-Rx reception during the test. 
Proposal 3: RAN4 focus on the Bi-directional deployment with Scenario B with smaller Ds_offset, e.g., Ds_offset=10m.
Proposal 4: RAN4 only evaluate the mDCI-based transmission scheme. 
Proposal 5: RAN4 will evaluate both the rank combination options: 1+1 and 2+2. 
Proposal 6: Simultaneous multi-Rx reception requirements are appliable for UE with the following capabilities at least:
· UE power class 6 (PC6)
· simultaneousReceptionDiffTypeD-r16
· maxNumberActiveTCI-PerBWP > 1
[bookmark: _Ref16604413]References
[1] [bookmark: _Ref89866727][bookmark: _Ref101821050][bookmark: _Ref130824703][bookmark: _Ref130993589]R4-2305892, “WF on demodulation requirements for Rel-18 FR2 HST”, Samsung.
Appendix
A.1	Bi-directional channel model for simultaneous multi-Rx reception
Rx Panel 1 (Same as TS38.101-4 B.3.4.1):



Rx Panel 2:
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