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[bookmark: _Toc116995841]Introduction
The agreements and way forwards (WFs) from discussions on UE Demodulation PDSCH requirements for HST FR2 with multi-Rx chain DL reception during RAN4#109 were documented in [1]. Some related issues from [1], which are going to be further discussed in this contribution, are summarized below:
	Issue 3-1-0: Test requirement to be defined
Issue 3-2-1: UE processing assumption for the FFT window
Issue 3-2-2:  RTD value for PDSCH requirement for multi-Rx reception
Issue 3-2-3: MCS pair for PDSCH requirement for multi-Rx chain reception
Issue 3-2-4: Test metric of SNR derivation for PDSCH requirement for multi-Rx chain reception
Issue 3-2-5: PDSCH allocation timeline in the UE Demod Test



[bookmark: _Toc116995842]Discussion
In the following, we provide our views on the issues from [1] summarized above. We start by addressing issues related to FFT, RTD and MCS, followed by the PDSCH allocation timeline issue, and finally the UE Feature list issue. 
Consideration on CPE’s FFT, MCS and RTD

	Issue 3-1-0: Test requirement to be defined
Agreement: 
· Introduce PDSCH requirement with only considering RTD larger than CP. The PDSCH requirement is only applied for UE supporting [simultaneousReceptionFR2HST-r18] capability

Issue 3-2-1: UE processing assumption for the FFT window
Issue 3-2-2:  RTD value for PDSCH requirement for multi-Rx reception
Issue 3-2-3: MCS pair for PDSCH requirement for multi-Rx chain reception 
Issue 3-2-4: Test metric of SNR derivation for PDSCH requirement for multi-Rx chain reception 

Agreement:
· 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
· 1.5xCP
· MCS pairs
· Option1: MCS 13
· Option2: 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  



[bookmark: _Hlk158368192]As shown above, RAN4 has agreed to not specify the baseline UE assumption on the FFT window in defining the PDSCH requirements for Rel-18 HST FR2 with multi-Rx. Nonetheless, an RTD value is now agreed to be introduced in defining the requirements. Furthermore, two candidate pairs of MCSs, namely, (19,11) and (19,13), were agreed to be further evaluated during RAN4#110. 
As agreed in RAN4#109, “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”. For discussions among companies to finalize the demodulation performance requirements for HST FR2 multi-RX, we provide our simulation results for both cases (ideal and impairments results) in [2].
While there is an agreement to not specify the FFT window, we note here that in order to have proper evaluation using simulation, it is needed to have an assumption on the FFT used in the simulation. As CPE is an advanced UE, in our simulation, we assume to have independent FFT per receive panel.
[bookmark: _Toc159269515]With RTD = 1.5 CP (with the corresponding power difference of 6.5 dB), it can be observed that both pairs of MCSs, namely, (19,11) and (19,13), are able to reach 70% Throughput.
[bookmark: _Toc159269516]RAN4 to select the highest MCS pair (19,13) to be used in defining the PDSCH requirements for HST FR2 with multi-Rx.
In RAN4#109, there was a discussion concerning the RTD values to be considered for having the PDSCH requirements for HST FR2 with multi-Rx. The current system model that is considered for HST FR2 with multi-Rx allows for RTD value of up 2.5 CP. While the highest RTD possible from the system model (RTD = 2.5 CP) could be a more appropriate value for defining the requirements, RAN4 has decided in RAN4#109 to consider a moderate value of RTD = 1.5 CP. Nonetheless, in addition to the simulation results for RTD = 1.5 CP, for information purpose, in [2] we also provide simulation results for RTD = 2.5 CP, with MCS pair of (19,11).
[bookmark: _Toc159269517]Even with RTD = 2.5 CP (with a corresponding power difference of 10.8 dB), MCS pair (19,11) can still achieve 70% Throughput criteria.  

PDSCH Allocation Timeline

	Issue 3-2-5: PDSCH allocation timeline in the UE Demod Test
WF
· Option 1
· 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
· 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;






Concerning PDSCH time allocation, an offline discussion via email among companies have been triggered. While there were already some fruitful discussions and some common understanding, nonetheless, there are still some alignments on the details needed to be discussed further in RAN4#110. 
[bookmark: _Toc159269518]Based on the offline discussions, option 4 can be used as the baseline for discussions among companies.
[bookmark: _Toc149938944][bookmark: _Toc159269519]RAN4 to continue the process of aligning the understanding on the parameters for PDSCH allocation timeline for Rel-18 HST FR2 with multi-RX, and to finalize them in RAN4#110. 
UE Feature Lists
Issue 4-1-2, as described below, is related to UE feature lists for PDSCH requirements for HST FR2 with multi-Rx:
	Issue 4-1-2:  UE feature lists for FR2 PDSCH requirements with multi-Rx chain reception 
WF
· Companies can further check in the next meeting
	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]
[bookmark: _Hlk158390884]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







In relation to demodulation performance requirements, the component number 3) is still inside the square bracket: [3) Support of enhanced demodulation processing to support FR2-1 PC6 UEs with simultaneous DL reception with two different QCL TypeD RSs]. 
[bookmark: _Toc159269520]To remove the square bracket [] from component number 3), which is the component about demodulation part, and to use the following formulation: “Support of enhanced demodulation processing to support FR2-1 PC6 UEs with simultaneous DL signals reception associated with two different QCL TypeD RSs”
[bookmark: _Toc116995848]Conclusion
In this paper, we provide our views and responses to the remaining open issues in HST FR2 PDSCH requirements with multi-RX. Our Observations and Proposals are summarized as follows:
Observation 1: With RTD = 1.5 CP (with the corresponding power difference of 6.5 dB), it can be observed that both pairs of MCSs, namely, (19,11) and (19,13), are able to reach 70% Throughput.
Proposal 1: RAN4 to select the highest MCS pair (19,13) to be used in defining the PDSCH requirements for HST FR2 with multi-Rx.
Observation 2: Even with RTD = 2.5 CP (with a corresponding power difference of 10.8 dB), MCS pair (19,11) can still achieve 70% Throughput criteria.
Observation 3: Based on the offline discussions, option 4 can be used as the baseline for discussions among companies.
Proposal 2: RAN4 to continue the process of aligning the understanding on the parameters for PDSCH allocation timeline for Rel-18 HST FR2 with multi-RX, and to finalize them in RAN4#110.
Proposal 3: To remove the square bracket [] from component number 3), which is the component about demodulation part, and to use the following formulation: “Support of enhanced demodulation processing to support FR2-1 PC6 UEs with simultaneous DL signals reception associated with two different QCL TypeD RSs”
[bookmark: _Toc116995849]
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