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1	Introduction
RAN4#101-bis-e agreed with the way forward on the channel model and UE demodulation requirements for HST FR2 [1]. This contribution discusses the open issues on PDSCH demodulation requirements including both uni-directional and bi-directional scenarios based on the simulation results with the assumption [2]. 
2	Simulation results
Figure 1 shows our simulation results according to the simulation assumption [2] and Table 1 shows the SNR test points to achieve 70% of the maximum throughput for each test case. 
[image: ]
[bookmark: _Ref94537484]Figure 1	Simulation results of PDSCH for HST-DPS in FR2.
[bookmark: _Ref94537489]Table 1	Summary of simulation results of PDSCH for HST-DPS in FR2.
	Scenario
	SNR to achieve 70% of the maximum throughput (dB)

	Case 1: Uni-directional Scenario A
	10.5

	Case 2: Bi-directional Scenario B
	10.5



3	Remaining open issues
[bookmark: _Ref89431550]3.1	Applicability rule
The remaining open issue is the applicability of the test cases.
	· RAN4 define UE demodulation requirements with transmission schemes as
· Case 1: Uni-directional scenario A with DPS scheme 1b
· Case 2: Bi-directional scenario B with DPS scheme 1a
· Test applicability rule 
· Option 1 
· If UE is capable of more than 1 activated TCI state, UE should pass test both case 1 and case 2, otherwise, UE should only pass test of case 2
· Option 2
· If UE is capable of more than 1 activated TCI state, UE should pass test both case 1 and case 2, otherwise, UE should only pass test of case 2
· If UE passes case 1 (Uni-directional scenario A with DPS scheme 1b), the performance of Uni-directional scenario B with DPS scheme 1b are also guaranteed.



If we follow the applicability rule defined in FR1 HST-DPS, Case 1 is applicable for UEs capable of two or more active TCI states and Case 2 is applicable for UEs capable of single active TCI state. Unlike Rel-15 FR1 HST where the same channel model is applied for HST-DPS scheme 1a and 1b, RAN4 has already agreed to use the different channel model for scheme 1a and 1b. Because of this, UE capable of two or more active TCI states is not verified the huge Doppler jump configured in the Bi-directional deployment scenario. Considering the test coverage, we are fine to adopt Option 1 for Rel-17 FR2 HST demodulation requirements. 
Proposal 1: Define UE demodulation requirements for Rel-17 FR2 HST-DPS with the applicability rule:
· Define FR2 PDSCH demodulation requirements with two cases:
· Case 1: Uni-directional scenario A with DPS scheme 1b
· Case 2: Bi-directional scenario B with DPS scheme 1a
· If UE is capable of more than one activated TCI states, UE should pass both Case 1 and Case 2. If UE is capable of one activated TCI state, UE should pass Case 2 only. 

3.2	PDSCH scheduling after active TCI switching
Another remaining open issue is the PDSCH scheduling timing after the active TCI switching. 
	PDSCH allocation time for Uni-directional scenario with DPS scheme 1b
Do not consider the following period after receiving MAC CE active TCI switching from the throughput statistics
· THARQ + TMAC Proc as baseline
· THARQ: Number of slots between PDSCH and corresponding HARQ-ACK information
· TMAC Proc: Number of slots for MAC CE processing
· FFS the value of THARQ, TMAC Proc,
· The output of RRM discussion regarding FR2 HST TCI switching time line can be considered

PDSCH allocation time for Bi-directional scenario with DPS scheme 1a
· Do not consider the following period after receiving MAC CE active TCI switching from the throughput statistics
· THARQ + TMAC Proc + TfirstSSB + TSSB Proc +TfirstTRSafterSSB + TTRS Proc as baseline
· THARQ: Number of slots between PDSCH and corresponding HARQ-ACK information
· TMAC Proc: Number of slots for MAC CE processing
· TfirstSSB is the number of slots to the first SSB transmission occasion after MAC CE command is decoded by the UE
· TSSB Proc is the number of slots for SSB processing
· TfirstTRSafterSSB is the number of slots to the first TRS transmission occasion available after (TfirstSSB + TSSB Proc) 
· TTRS Proc is the number of slots for TRS processing
· FFS the value of THARQ, TMAC Proc, TfirstSSB, TfirstTRSafterSSB, TTRS Proc
· The output of RRM discussion regarding FR2 HST TCI switching time line can be considered



In Rel-16, RAN4 agreed to configure the CSI-RS for CSI acquisition so that UE should ‘know’ the new TCI state when UE receive the MCA CE with the active TCI switching. We think the same configuration can be applied for the FR2 HST also to minimize the PDSCH DTX period during the test. 
According to TS38.133 V17.4.0 8.10.3, MAC-CE based TCI state switch delay when the target TCI state is known is defined as follows:
	If the target TCI state is known, upon receiving PDSCH carrying MAC-CE activation command in slot n, UE shall be able to receive PDCCH with target TCI state of the serving cell on which TCI state switch occurs at the first slot that is after slot . The UE shall be able to receive PDCCH with the old TCI state until slot . Where  is the timing between DL data transmission and acknowledgement as specified in TS 38.213.
·  is time to first SSB transmission after MAC CE command is decoded by the UE; The SSB shall be the QCL-TypeA or QCL-TypeC to target TCI state,
· 
·  if target TCI state is in the active TCI state list for PDSCH, 0 otherwise. 


According to TS38.213, THARQ is 2 slots, and . Moreover we can reuse TTRS Proc = 2 from FR1 HST. 
Proposal 2: Configure NZP CSI-RS resources for CSI acquisition for all the TCI states so that the target TCI sate is known at the active TCI switching.
Proposal 3: Use the following parameters to derive the period after receiving MAC CE active TCI switching.
· THARQ = 2 (slots)
· TMAC Proc = 3 (slots)
· TSSB Proc = TTRS Proc = 2 (slots)
· TfirstSSB and TfirstTRSafterSSB depending on the scheduling
4	Summary
Proposal 1: Define UE demodulation requirements for Rel-17 FR2 HST-DPS with the applicability rule:
· Define FR2 PDSCH demodulation requirements with two cases:
· Case 1: Uni-directional scenario A with DPS scheme 1b
· Case 2: Bi-directional scenario B with DPS scheme 1a
· If UE is capable of more than one activated TCI states, UE should pass both Case 1 and Case 2. If UE is capable of one activated TCI state, UE should pass Case 2 only. 
Proposal 2: Configure NZP CSI-RS resources for CSI acquisition for all the TCI states so that the target TCI sate is known at the active TCI switching.
Proposal 3: Use the following parameters to derive the period after receiving MAC CE active TCI switching.
· THARQ = 2 (slots)
· TMAC Proc = 3 (slots)
· TSSB Proc = TTRS Proc = 2 (slots)
· TfirstSSB and TfirstTRSafterSSB depending on the scheduling
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