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1. Introduction
In the last RAN4 meeting, the deployment, test scenario, channel model and test setup for demodulation requirements were under discussion. The related agreements were captured in the WF [1].  Regarding the PDSCH requirement with multi-Rx reception, the following agreement were made as
	· General for PDSCH requirement with multi-Rx reception
· Test requirement to be defined 
· Introduce PDSCH requirement with only considering RTD larger than CP. The PDSCH requirement is only applied for UE supporting [simultaneousReceptionFR2HST-r18] capability
· Do not specify baseline UE processing assumption for the FFT window and leave it to UE implementation for FR2 HST performance requirements definition.
· RTD introduced
· MCS pairs
· Option 1: MCS 13
· Option 2:  MCS 11
· Test metric
· 70% Tput for each PDSCH
· Companies are encouraged to provide both ideal and impairments results for MCS pairs (MCS 19, MCS 13) and (MCS 19, MCS 11) based on RTD=1.5xCP in the RAN4#110 meeting, and make the down selection for specifying requirement in the next meeting 
· PDSCH allocation timeline in the UE demod test
· Option 1
· The overview period after receiving MAC CE activate TCI switching for each panel from the through statistic can be resued 
· THARQ+TMAC Proc + [TfirstSSB + TSSB proc +TfirstTRSafterSSB]+ TTRS pro
· Scheduling TCI switching command can be slot#57600n for the right panel and slot#57600n+12800for the left panel, 
· THARQ  = 4 (slots),  TMAC Proc = 24 (slots),  TSSB proc=16slots, and TTRS pro =16 (slots)
· TfirstSSB =132 (slots)
· TfirstTRSafterSSB =69 (slots)


· Option 2
· Schedule TCI state switching command using MCS4 in the slots where SSB transmitted, i.e. slot#57600n for the panel 1 and slot#57600n+16480 for the panel 2 respectively.
· For both panels, TfirstSSB can be 132 slots that is calculated by min (SSB@slot#160n-THARQ-TMAC Proc), TfirstTRSafterSSB can be 69 slots that is calculated by min(TRS@slot#(80n+5)-TSSB).
· Option 3
· It is needed to first align the understanding on the parameters for PDSCH allocation timeline in Rel-18 HST FR2 with multi-RX before deciding to change the parameters currently used in Rel-17 HST
· Option 4
· RAN4 to consider the PDSCH/PDCCH scheduling timeline proposed above for agreement for FR2 HST multi-RX;

	· PDCCH and PDSCH associated with TCI # (TBD, left-facing RRH panels) is transmitted from slot # 
· 0, 							k = 0;
· (k - 1)*n1 + 1 + THARQ + TMAC proc + Tfirst TRS Left + TTRS proc, 	k = 1,2,3,…;
to slot# 
· k * n1 + 1 + THARQ + TMAC proc, 				k = 0,1,2,3…;
PDCCH and PDSCH are DTXed in other slots in which throughput statistics are not considered.
· PDCCH and PDSCH associated with TCI # (TBD, right-facing RRH panels) is transmitted from slot # 
· 0, 								k = -1;
· k * n1 + n2 + 1 + THARQ + TMAC proc + Tfirst TRS Right + TTRS proc, 		k = 0, 2,3,…;
to slot# 
· (k + 1) * n1 + n2 + 1 + THARQ + TMAC proc, 				k = -1, 0,1,2,3…;
	     PDCCH and PDSCH are DTXed in other slots in which throughput statistics are not considered.
The values in the proposed allocation above are:
· THARQ = 4 is the number of slots between PDSCH and corresponding HARQ-ACK;
· TMAC proc = 24 is the number of slots to process MAC-CE;
· TTRS proc = 16 is the number of slots for TRS processing;
For Left-facing panels:
· n1 = 57600 is the number of slots between two TCI switches according to the agreed geometry for scenario B-1;
· Tfirst TRS Left = 51 is the number of slots to first TRS transmission occasion for Left-facing RRH panels after MAC-CE command is decoded by the UE;
For Right-facing panels:
· n2 = 16457 is the number of slots transmitted in 2*Ds_offset according to the agreed geometry for scenario B-1;
-	Tfirst TRS Right = 74 is the number of slots to first TRS transmission occasion for Right-facing RRH panels after MAC-CE command is decoded by the UE;






In this contribution, the view on remaining issue for PDSCH requirement with multi-Rx reception are provided. Meanwhile, the ideal and impairment simulation results are provided for requirement derivation.
2	Test setup for PDSCH requirement with multi-Rx reception
MCS pair for PDSCH requirement
Regarding the RTD value, as agreed, 1.5CP was agreed to introduce for PDSCH requirement with multi-Rx reception.
In general, the RTD value can reflect the power difference of two signals transmitted by TRP. For simplicity, if considering only pass-loss, the corresponding power difference can be calculated roughly. The following is the relation between RTD proposed and corresponding received power difference.
Table 1: The mapping between RTD and received power difference 
	RTD
	UE location
	Received power difference

	1.5 x CP (0.855us)
	198m
	6.5dB



Table 2: Initial results for multi-Rx reception with different RTD and MCS
	RTD
	MCS pair (TRP1, TRP2)
	(SNR1, SNR2)@70% for each TRP (ideal results)
	(SNR1, SNR2)@70% for each TRP (Impair results)
	SNR gap (SNR1-SNR2)

	1.5CP ()
	(MCS 19, MCS 13)
	(11.6, 6.4)
	(13.6, 8.4)
	5.2dB

	
	(MCS 19, MCS 11)
	(11.6, 4.6)
	(13.6, 6.6)
	7.0 dB



In our results, we are assuming independent FFT processing per TRP. According to our simulation results, MCS 13 is feasible to define requirement, considering the SNR different between TRP1 and TRP2 is around 5.2dB, which is close to the power difference of 6.5 dB related with RTD as 1.5CP
Proposal 1: Define (MCS 19, MCS 13) for PDSCH requirement with multi-Rx reception.


PDSCH allocation timeline in UE demod test
Regarding the PDSCH allocation timeline, it is related with the number of active TCI states. As agreed in the last meeting, the baseline behavior for FR2 HST UE under test is to track 2 active TCI states, one per panel, which means that 
· RAN4 to assume the baseline behavior for FR2 HST UE under test is to track 2 Active TCI states, one per panel
Since only 1 TCI is activated per panel, similar as DPS scheme 1a in Bi-directional B of Rel-17 FR2 HST, UE can not do pre-tracking for new TCI state, then, additional delay for SSB processing required. In general, the overview period after receiving MAC CE activate TCI switching from the through statistic can be reused as
· THARQ+TMAC Proc+TfirstSSB + TSSB proc +TfirstTRSafterSSB+ TTRS pro
As agreed, the UE start position (t=0) is the coverage area of the first RRH as following (option1), where the  for the right panel of UE, and   is switching point of left panel of UE,


Figure 1:  PDSCH allocation timeline
Assuming 350km/h UE speed and Ds_offset =100m, 
For Left Panel
Considering the starting point of UE is -Ds offset, it will switch after a distance of 2*Ds_offset, then the exacting slots for scheduling TCI switching command is slot#57600n+16457 (n=0,1,,)
For the value of TSSB proc  and TTRS pro,  they are 16 slots.
As for TfirstSSB , it is calculated with min(SSB@slot#160n-THARQ-TMAC Proc-16457) as 155, and TTRS pro , it is calculated with min(TRS@slot#(80n+5)- TSSB proc) as 69. 
Then, the PDSCH scheduling will be starting from slot#57600n+16457+ THARQ+TMAC Proc+TfirstSSB + TSSB proc +TfirstTRSafterSSB+ TTRS pro   (n=0,1,,)



For Right Panel,  
the exacting slots for scheduling TCI switching command can be slot#57600n (n=0,1,,). As for TfirstSSB , it is calculated with min(SSB@slot#160n-THARQ-TMAC Proc) as 132, and TTRS pro , it is calculated with min(TRS@slot#(80n+5)- TSSB proc) as 69. 
Then, the PDSCH scheduling will be starting from slot#57600n+ THARQ+TMAC Proc+TfirstSSB + TSSB proc +TfirstTRSafterSSB+ TTRS pro   (n=0,1,,)
Proposal 2: The overview period after receiving MAC CE activate TCI switching for each panel from the through statistic can be reused 
· THARQ+TMAC Proc+TfirstSSB + TSSB proc +TfirstTRSafterSSB+ TTRS pro
· For Left Panel
· PDSCH and PDCCH associated with TCI sate is transmitted by k RRH from slot #


To slot#
  ， k=-1, 0,1,2…
· 
  = 155
 = 69 
 = 4,  =24,  and  =16
· For Right Panel 
· PDSCH and PDCCH associated with TCI sate is transmitted by k RRH from slot #


To slot#
  ， k=1,2…
  = 132
 = 69 
 = 4,  =24,  and  =16


UE feature list 
Supporting of enhanced demodulation requirements specified for CA and multi-Rx reception are introduced in Rel-18 FR2 HST. 
For CA requirement, athough there is no new UE capability introduced for demodualtion, an additonal UE feature as optional with capability signaling to indicate the supported CA and inter-frequency measurement enhancement in connected mode for FR2 HST. Therefore,  the FR2 HST CA requirement can not be release independent from Rel-17 according to the UE capability with PC6 UE. The FR2 HST CA requirement is applicable from Rel-18. Therefore, ”support the enhanced demodulation requirements specified for CA for HST FR2 UE” should be one of feature group components for Rel-18 FR2 HST 
For multi-Rx reception, MRTD is enhanced in Rel-18 FR2 HST multi-RX, which is larger than CP, the enhanced MRTD will have impact on data reception with multi-Rx in the demodulation requirement, therefore, it is necessary to include the support of enhanced demodulation processing as a new feature group for FR2 HST with simultaneous DL reception with two different QCL TypeD RS.


	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	34. NR_HST_FR2_enh
	34-2
	Enhanced demodulation requirements for CA HST FR2
	1. Support of the enhanced demodulation requirements specified for CA for HST FR2 UE
	22-1
	Yes
	NA
	UE does not support enhanced demodulation requirements for CA
	Per BC
	No
	FR2 only
	N/A
	Component 1 candidate value: true/false
	Optional without capability signalling



	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	34-1
	Support of NR FR2 HST with simultaneous DL reception with [two different QCL TypeD RSs]

	[1) Support of enhanced RF requirement to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs]
2) Support of enhanced RRM requirement to support FR2-1 PC6 UEs with simultaneous DL reception with [two different QCL TypeD RSs] 
[3) Support of enhanced demodulation processing to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs]
	22-1, [16-2c]
	Yes 
	N/A
	UE does not support FR2 high speed train scenario with simultaneous DL reception with [two different QCL TypeD RSs]
	Per UE
	N/A
	FR2 only
	N/A
	FFS how to give the condition of bi-directional deployment
	Optional with capability signaling




3	Conclusion
In this contribution, the view on remaining issue of test setup for FR2 HST PDSCH requirement with multi-Rx simultaneous reception in Bi-directional deployment for open space scenario was provided
Proposal 1: Define (MCS 19, MCS 13) for PDSCH requirement with multi-Rx reception.
Proposal 2: The overview period after receiving MAC CE activate TCI switching for each panel from the through statistic can be reused 
· THARQ+TMAC Proc+TfirstSSB + TSSB proc +TfirstTRSafterSSB+ TTRS pro
· For Left Panel
· PDSCH and PDCCH associated with TCI sate is transmitted by k RRH from slot #


To slot#
  ， k=-1, 0,1,2…
· 
  = 155
 = 69 
 = 4,  =24,  and  =16
· For Right Panel 
· PDSCH and PDCCH associated with TCI sate is transmitted by k RRH from slot #


To slot#
  ， k=1,2…
  = 132
 = 69 
 = 4,  =24,  and  =16
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	Index
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	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	34. NR_HST_FR2_enh
	34-2
	Enhanced demodulation requirements for CA HST FR2
	1. Support of the enhanced demodulation requirements specified for CA for HST FR2 UE
	22-1
	Yes
	NA
	UE does not support enhanced demodulation requirements for CA
	Per BC
	No
	FR2 only
	N/A
	Component 1 candidate value: true/false
	Optional without capability signalling
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	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	34-1
	Support of NR FR2 HST with simultaneous DL reception with [two different QCL TypeD RSs]

	[1) Support of enhanced RF requirement to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs]
2) Support of enhanced RRM requirement to support FR2-1 PC6 UEs with simultaneous DL reception with [two different QCL TypeD RSs] 
[3) Support of enhanced demodulation processing to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs]
	22-1, [16-2c]
	Yes 
	N/A
	UE does not support FR2 high speed train scenario with simultaneous DL reception with [two different QCL TypeD RSs]
	Per UE
	N/A
	FR2 only
	N/A
	FFS how to give the condition of bi-directional deployment
	Optional with capability signaling
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