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Introduction
In the proposed SDM and FDM based multi-TRP schemes for reliable PDSCH transmission in URLLC [1], one sub-category of the schemes is based on transmitting multiple CWs of the same TB with different redundancy versions over multiple TRPs. They are listed as Schemes 1b and 2b below.
· Scheme 1b (SDM): 
· Each transmission occasion is a layer or a set of layers of the same TB, with each layer or layer set is associated with one TCI and one set of DMRS port(s).
· Single codeword with one RV is used for each spatial layer or layer set. The RVs corresponding to each spatial layer or layer set can be the same or different.
· Scheme 2b (FDM): 
· Single codeword with one RV is used for each non-overlapped frequency resource allocation. The RVs corresponding to each non-overlapped frequency resource allocation can be the same or different.
In this contribution, we present some evaluation results for the two schemes by considering different RV combinations.
Simulation Assumptions
Downlink transmission at 4 GHz carrier frequency with 10MHz BW and 15kHz sub-carrier frequency spacing is considered. CDL_A channel model with 300ns delay spread was used with 3km/h or UE mobility.  The simulation setup is shown in Figure 1, where two TRPs were used. Two CWs were generated from the same circular buffer for a TB by reading out the encoded bits from different starting positions corresponding to different RVs.  Each CW is sent over one TRP on one spatial layer. (RV1, RV2) = (0,0), (0,2), (0,3) were simulated. Two cross polarized antenna ports are used in each TRP and at the UE.

[bookmark: _Ref4429142]Figure 1: Multi-RV schemes 
8RB by 4 OFDM symbols are allocated for PDSCH transmission. A single-symbol DMRS of type 1 was configured without data multiplexing, thus the available REs for PDSCH are the same for all schemes. In case of SDM, the resources for the two CWs are fully overlapped. In case of FDM, each CW is mapped to half of the allocated resources. 
TB sizes of 256bits and 128bits were simulated with fixed QPSK modulation, and the corresponding coding rates are about 0.44 and 0.22, respectively, for SDM.  For FDM with two RVs, the coding rate is doubled due to the split of the resources. 
In case of SDM, joint PMI feedback by taking inter-TRP interference into account and MMSE-IRC receiver were used. Per-TRP PMI feedback and MMSE receiver were used in case of FDM. Two different pathloss (PL) offsets between the two TRPs, i.e., 0dB and -6dB, were simulated. In case of -6dB offset, the SNR associated with TRP #2 is 6dB lower. 
Evaluation Results
The evaluation results for FDM and SDM are shown in Figure 2 and Figure 3, respectively. It can be seen that RV combination (RV1, RV2) = (0,0) doesn’t work well for both FDM and SDM at all the simulated scenarios. For FDM, the performance with (RV1, RV2) = (0,2) and (0,3) are very close.  For SDM, the performance with (RV1, RV2) = (0,2) is slightly better than that with the performance with (RV1, RV2) = (0,3), but within 0.5dB at 10-4 BLER.   

[bookmark: _Ref4445554]Figure 2: FDM scheme with different RV combinations.

[bookmark: _Ref4447100]Figure 3: SDM scheme with different RV combinations.

[bookmark: _Toc4614850]For both FDM and SDM schemes with multiple RVs, the RV combination of (0,2) gives a slightly better performance than other combinations for the simulated conditions.
Conclusions
In this contribution, we have presented some evaluation results on FDM and SDM based multi-TRP schemes for URLLC at 4GHz with different RV combinations. Based on the results, we have the following observation:
Observation 1	For both FDM and SDM schemes with multiple RVs, the RV combination of (0,2) gives a slightly better performance than other combinations for the simulated conditions.
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Appendix:  Simulation Assumptions
	Parameters
	Value

	Carrier frequency
	4GHz 

	BW
	10MHz

	Subcarrier spacing
	15kHz

	Channel model
	CDL-A with 300ns delay spread

	UE mobility
	3km per hour

	Number of TRPs
	2

	Pathloss offset of 2nd TRP
	0dB, -6dB

	Number of Tx antenna ports per TRP 
	2 

	Number of UE Rx antennas
	2

	Number of layers per TRP
	1

	DMRS configuration
	One symbol, type 1, no data and DMRS multiplexing

	Number RBs
	8

	Number of OFDM symbols
	4

	TBS size
	128bits, 256bits

	Modulation
	QPSK

	Channel estimation
	Practical

	PRG size
	2 RBs

	Receiver
	MMSE-IRC 

	Precoding
	Wideband, based on PMI feedback. For SDM, joint CSI feedback is used. 
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