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Background
As per work plan [1], enhancement for NR UE HST FR1 need to be initially discussed in this meeting. In this contribution, we share our views about enhanced transmission schemes for NR UE HST FR1 performance requirements.
Discussion
	· Enhanced transmission schemes for NR HST demodulation
· Study whether to specify the PDSCH requirements for transmission scheme 2 (PDSCHs are transmitted from two or more adjacent TRPs scheduled by multi-DCI)



For transmission scheme 2, PDSCH is jointly transmitted from two or more adjacent TRPs scheduled by multi-DCI, multiple TCI states assiciated with different TRS are configured, as Figure 2-1 shows. This is the enhancement of NR MIMO in Rel-16, it can break the restriction of backhaul delay, effectively improve the edge user rate, increase the spectrum efficiency and make multi-TRP tranmission more widely used in commercial networks.
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Figure 2-1 Transmission scheme 2 (NC-JT)
However, it is not clear whether performance gain can be observed under NC-JT transmission comparing to DPS transmission considering more complexity configuration and higher demand for UE capabilities. Therefore, the performance difference between NC-JT and DPS should be evaluated to determine whether to specify the PDSCH requirements for NC-JT.
The transmission scheme 2 has been discussed in Rel-16 eMIMO WI for non-HST scenario, and simulation assumption [2] has been approved at last meeting. It is reasonable to reuse most of parameteres and update the others that is HST related, such as channel model, timing/frequency offset, etc.
To determine whether to specify the PDSCH requirements for NC-JT, RAN4 evaluate performance difference between NC-JT and DPS with the following assumption.
	Parameters
	Value

	Ds
	700m

	Dmin
	150m

	Maximum Doppler
	870Hz

	TRS periodicity
	10ms

	DMRS
	1+1+1

	Rank
	2+2

	MCS
	17

	Others
	Reuse from eMIMO



If RAN4 agree to define NC-JT requirements, for the test procedure, considering that UE receive signal from nearest two TRPs, TCI switching should be performed at the location closest to each TRP. SSB can be transmitted from TRPs with the even number, assumed these TRPs as reference TRP for FFT timing window selecting, as Figure 2-2 shows below. Considering different UE capabilities, 2 or 3 active TCI states can be considered.
[image: ]
Figure 2-2 NC-JT in HST scenario
If RAN4 agree to define NC-JT requirements, the following test setup can be considered.
· For UE support 2 active TCI, MAC-CE based TCI switching, interruption exists
· Two RRHs of RRH#(2k) and RRH#(2k+1) are assumed, and SSB#(k mod 2) is transmitted from TRP#(2k), where k=0,1, 2, …
· UE is configured with TCI#(2k mod 4) and TCI#((2k+1) mod 4) that are associated with TRS#(2k mod 4) and TRS#((2k+1) mod 4) transmitted from RRH#(2k) and RRH#(2k+1) respectively by RRC signalling tci-StatesToAddModList in the PDSCH-Config and tci-PresentInDCI is not configured;
· All the configured TCI states are known to UE. UE is configured with NZP-CSI-RS resource for L1-RSRP measurements by RRC signaling nzp-CSI-RS-ResourceSet within the CSI-ResourceConfig and periodic CSI reporting by setting reportConfigType to periodic and reportQuantity to cri-RSRP (Note: reported L1-RSRP mesurements are not tested)
· At slot#(k*n), TE actives TCI#(k mod 4) and TCI#(k+1 mod 4) for PDCCH with coresetPoolIndex#(k mod 2) and coresetPoolIndex#(k+1 mod 2) transmitted from RRH#(k) and RRH#(k+1) by “TCI State Indication for UE-specific PDCCH MAC CE” command with the field of CORESET ID set to 0 and 1 respectively, where n is the number of slots between two RRH
· PDSCH associated with TCI #(k mod 4) is transmitted from RRH#(k mod 4) in slot from max((k-1)n + 1 + HARQ needed time + 3ms + first TRS + TRS processing time, 0) to (k+1)n + HARQ needed time + 3ms.
· For UE supports more than 2 active TCI, MAC-CE based TCI switching, no interruption exists
· Two RRHs of RRH#(2k) and RRH#(2k+1) are assumed, and SSB#(k mod 2) is transmitted from TRP#(2k), where k=0,1, 2, …
· UE is configured with TCI#(2k mod 4) and TCI#((2k+1) mod 4) that are associated with TRS#(2k mod 4) and TRS#((2k+1) mod 4) transmitted from RRH#(2k) and RRH#(2k+1) respectively by RRC signalling tci-StatesToAddModList in the PDSCH-Config and tci-PresentInDCI is not configured;
· All the configured TCI states are known to UE. UE is configured with NZP-CSI-RS resource for L1-RSRP measurements by RRC signaling nzp-CSI-RS-ResourceSet within the CSI-ResourceConfig and periodic CSI reporting by setting reportConfigType to periodic and reportQuantity to cri-RSRP (Note: reported L1-RSRP mesurements are not tested)
· At slot#(k*n), TE activates TCI#(k mod 4), TCI#(k+1 mod 4) and TCI#(k+2 mod 4) for PDSCH at the same time by “TCI States Activation/Deactivation for UE-specific PDSCH MAC CE” and actives TCI#(k mod 4) and TCI#(k+1 mod 4) for PDCCH with coresetPoolIndex#(k mod 2) and coresetPoolIndex#(k+1 mod 2) transmitted from RRH#(k) and RRH#(k+1) by “TCI State Indication for UE-specific PDCCH MAC CE” command with the field of CORESET ID set to 0 and 1 respectively, where n is the number of slots between two RRH;
· PDSCH associated with TCI #(k mod 4) is transmitted from RRH#(k mod 4) in slot from max((k-1)n + 1 + HARQ needed time + 3ms + first TRS + TRS processing time, 0) to (k+1)n + HARQ needed time + 3ms.
Proposals
In this contribution, we discuss on enhanced transmission schemes for NR UE HST FR1 performance requirements. Our observations and proposals are:
1. [bookmark: _GoBack]To determine whether to specify the PDSCH requirements for NC-JT, RAN4 evaluate performance difference between NC-JT and DPS with the following assumption.
C-JT requirements, the following test setup can be considered.
· For UE support 2 active TCI, MAC-CE based TCI switching, interruption exists
· Two RRHs of RRH#(2k) and RRH#(2k+1) are assumed, and SSB#(k mod 2) is transmitted from TRP#(2k), where k=0,1, 2, …
· UE is configured with TCI#(2k mod 4) and TCI#((2k+1) mod 4) that are associated with TRS#(2k mod 4) and TRS#((2k+1) mod 4) transmitted from RRH#(2k) and RRH#(2k+1) respectively by RRC signalling tci-StatesToAddModList in the PDSCH-Config and tci-PresentInDCI is not configured;
· All the configured TCI states are known to UE. UE is configured with NZP-CSI-RS resource for L1-RSRP measurements by RRC signaling nzp-CSI-RS-ResourceSet within the CSI-ResourceConfig and periodic CSI reporting by setting reportConfigType to periodic and reportQuantity to cri-RSRP (Note: reported L1-RSRP mesurements are not tested)
· At slot#(k*n), TE actives TCI#(k mod 4) and TCI#(k+1 mod 4) for PDCCH with coresetPoolIndex#(k mod 2) and coresetPoolIndex#(k+1 mod 2) transmitted from RRH#(k) and RRH#(k+1) by “TCI State Indication for UE-specific PDCCH MAC CE” command with the field of CORESET ID set to 0 and 1 respectively, where n is the number of slots between two RRH
· PDSCH associated with TCI #(k mod 4) is transmitted from RRH#(k mod 4) in slot from max((k-1)n + 1 + HARQ needed time + 3ms + first TRS + TRS processing time, 0) to (k+1)n + HARQ needed time + 3ms.
· For UE supports more than 2 active TCI, MAC-CE based TCI switching, no interruption exists
· Two RRHs of RRH#(2k) and RRH#(2k+1) are assumed, and SSB#(k mod 2) is transmitted from TRP#(2k), where k=0,1, 2, …
· UE is configured with TCI#(2k mod 4) and TCI#((2k+1) mod 4) that are associated with TRS#(2k mod 4) and TRS#((2k+1) mod 4) transmitted from RRH#(2k) and RRH#(2k+1) respectively by RRC signalling tci-StatesToAddModList in the PDSCH-Config and tci-PresentInDCI is not configured;
· All the configured TCI states are known to UE. UE is configured with NZP-CSI-RS resource for L1-RSRP measurements by RRC signaling nzp-CSI-RS-ResourceSet within the CSI-ResourceConfig and periodic CSI reporting by setting reportConfigType to periodic and reportQuantity to cri-RSRP (Note: reported L1-RSRP mesurements are not tested)
· At slot#(k*n), TE activates TCI#(k mod 4), TCI#(k+1 mod 4) and TCI#(k+2 mod 4) for PDSCH at the same time by “TCI States Activation/Deactivation for UE-specific PDSCH MAC CE” and actives TCI#(k mod 4) and TCI#(k+1 mod 4) for PDCCH with coresetPoolIndex#(k mod 2) and coresetPoolIndex#(k+1 mod 2) transmitted from RRH#(k) and RRH#(k+1) by “TCI State Indication for UE-specific PDCCH MAC CE” command with the field of CORESET ID set to 0 and 1 respectively, where n is the number of slots between two RRH;
· PDSCH associated with TCI #(k mod 4) is transmitted from RRH#(k mod 4) in slot from max((k-1)n + 1 + HARQ needed time + 3ms + first TRS + TRS processing time, 0) to (k+1)n + HARQ needed time + 3ms.
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Scenario 3: Multi-DCI based multi-TRP transmission
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