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Introduction
In the previous RAN4 # 98e meeting it was agreed to analyse applicability and performance benefits of multi-DCI based Tx scheme for HST-SFN deployment in order to conclude on demodulation requirements necessity [1]:
	· Whether to specify PDSCH requirements for transmission scheme 2
· Firstly, focus on the study and evaluate the performance benefits of transmission scheme 2 in HST-SFN deployment comparing to other transmission schemes.


In this paper we provide our view on application of multi-DCI based Tx scheme to HST conditions and conclude on necessity of requirements introduction based on obtained results.
Discussion
Channel model
In multi-DCI based NC-JT, multiple PDCCHs schedule multiple PDSCHs respectively and each PDSCH is transmitted from a separate TRP. This Tx scheme can be configured in HST-SFN deployment in which several RRHs are connected to single BBU. In the last meeting it was agreed to reuse Rel-16 HST-SFN deployment configuration for analysis of multi-DCI based Tx scheme applicability for HST. Parameters of this model are presented in Table 1 and in Figure 1 we illustrate assignment of PDSCH Tx for each RRH based on reached agreement.
Table 1. Parameters of Rel-16 HST-SFN deployment
	Parameter
	Value

	#RRHs
	4

	DS
	700 m

	Dmin
	150 m



Considering agreed non-overlapped resource allocation between different PDSCHs, propagation condition for each PDSCH is determined by two tap channel model with time-variant delay, Doppler frequency and power of each tap depending on UE position on railway track.
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	Figure 1. Rel-16 multi-DCI based multi TRP Tx scheme in HST-SFN deployment


Observation #1: Propagation conditions for each PDSCH scheduled in multi-DCI based Tx scheme in Rel-16 HST-SFN deployment are determined by two tap channel model with time-variant characteristics. 

In Figure 2 we provide delay, Doppler frequency and power profiles for each Tx-Rx link.
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	Figure 2. Delay, Doppler frequency and power profiles for 4 RRH HST-SFN deployment with multi-DCI Tx scheme


As we see, propagation conditions for this scenario are quite similar to propagation conditions with JT scheme. The difference is in number of channel taps per each PDSCH – 4 and 2 for JT and multi-DCI Tx schemes respectively. Same time in both scenarios there is one dominant tap at each time and second dominant tap with opposite by sign Doppler frequency, same relative delay and smaller power. 
Observation #2: Propagation conditions with multi-DCI Tx scheme and JT scheme are quite similar.
Based on Rel-16 HST discussion it was agreed to use advanced UE processing for HST-SFN JT scheme since conventional assumptions on channel estimation and frequency tracking lead to poor demodulation performance. For multi-DCI Tx scheme we can also expect that conventional receive does not allow to provide reliable performance. In Figure 3 we provide performance evaluation for multi-DCI Tx scheme. Performance was calculated only on the one of the scheduled PDSCHs transmitted from the nearest to UE RRH. Only the half range of distance between RRHs were assumed for analysis. For receive processing we assumed perfect channel estimation and conventional channel estimation with Jakes spectrum assumption on Doppler profile. Baseband time and frequency offset compensation were considered. Results are presented for MCS 4 and 13.
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	Figure 3. Demodulation performance of multi-DCI Tx scheme with 4 RRHs per site deployment


Observation #3:  Multi-DCI Tx scheme requires advanced receive processing to provide reliable operation in HST-SFN deployments with 4 RRHs per site.

However, there can be another alternative on network configuration when only two nearest RRHs are configured in multi-DCI based Tx scheme. In this case channel propagation conditions for each PDSCH will be single tap channel model that can be handled by conventional UE receive processing. In Figure 4 we provide performance evaluation for this deployment configuration with same assumptions on calculated statistic as for results with 4 RRHs.
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	Figure 3. Demodulation performance of multi-DCI Tx scheme with 2 RRHs per site deployment


Observation #4:  Multi-DCI Tx scheme can provide reliable performance with conventional receive processing in HST-SFN deployments with 2 RRHs per site.
 
Same time even with conventional UE receive processing for this scheme should provide worse performance than for DPS scheme. In multi-DCI Tx scheme UE can synchronize only to the one of RRHs considering single FFT operation limitation. In this case any time/frequency offsets in the signal from second RRH will cause ICI and hence performance degradation. In HST-SFN deployment there can be quite high time/frequency asynchronous due to propagation conditions.
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	Figure 4. Demodulation performance comparison of multi-DCI Tx scheme and DPS Tx scheme in 2 RRHs per site deployment.


In Figure 4 we present comparison of average demodulation performance among distance between two RRHs for DPS and multi-DCI Tx scheme. 2 RRHs per site was assumed. MCS 17 with rank 2 was considered. Based on obtained results we can conclude that DPS Tx scheme provides much better performance. Besides that, from receive processing aspects, multi-DCI Tx scheme is slightly complicated comparing to DPS. Also, as we discussed below this scheme are not applicable for different deployments in terms of number of RRHs scheduled in multi-DCI operation if we assume conventional receive processing. To sum up, there is no benefits to consider multi-DCI based Tx scheme for HST-SFN deployment and we suggest not to define performance requirements for it. 
Proposal #1:	Do not define performance requirements for multi-DCI based Tx scheme in HST-SFN scenario.
Conclusion
In this contribution we provide our views on application of multi-DCI Tx scheme for HST-SFN deployment and compare its performance with DPS Tx scheme. Based on obtained results we made the following agreement.
Proposal #1:	Do not define performance requirements for multi-DCI based Tx scheme in HST-SFN scenario.
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