	
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG-RAN WG4 #99-e	R4-2110939
Electronic Meeting, May 19th – May 27th, 2021
[bookmark: Source]Agenda item:	9.7.3.3
Source:	MediaTek Inc.
Title:	Discussion on multi-DCI transmission scheme for FR1 HST 
Document for:	Discussion
1 Introduction
In RAN4#98-bis-e, a WF for enhanced transmission schemes for FR1 HST is agreed [1]. In this contribution, we provide our views for the requirement of enhanced transmission schemes.

	· Option 1: Do not define requirements for transmission scheme 2
· Option 2: Continue Evaluation of transmission scheme 2
· Companies are suggested to provide the performance evaluation of transmission scheme 2 (i.e., multi-DCI based transmission scheme) for following cases
· Case  1: Fix the MCS along the track
· Case  2: Vary the MCS along the track
· Note: To vary SNR along the track consider HST-SFN channel model from TS 38.101-4 without normalization, i.e.
      



2 Discussion
In RAN4#98e, it was agreed to first consider the same PRB allocation as Rel-16 eMIMO multi-DCI based transmission where the PRBs for two TBs are overlapped in time domain but not overlapped in frequency domain. Considering the HST deployment scenario in figure 1, the received power at UE from each RRH is presented in figure 2. When UE is near one RRH, it can be shown that there is a large power imbalance for two TBs and the received SNR for one of two TBs is very low.  
[image: ]
Figure 1. HST deployment
With the agreed assumptions, Ds=700m and Dmin=150m, the maximum reception timing difference from two RRHs for multi-DCI based transmission is approximately 1.89us when UE is near one RRH. This value is close to the CP length for SCS=30kHz, which may cause ISI and then induce poor performance with the assumption of single FFT operation. 
Based on the above discussion, we have two observations as follows.
Observation 1: When UE is near one RRH, there is a large power imbalance for two TBs and the received SNR for one of two TBs is very low.  
Observation 2: When UE is near one RRH, the maximum reception timing difference from two RRHs for multi-DCI based transmission is close to the CP length for SCS=30kHz.
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Figure 2. Received power for UE at each location

Table 1. Relationship between the difference of received power ΔRSRP for two TBs and distanceΔd
	∆RSRP
	1dB
	2dB
	3dB
	4dB
	5dB

	∆d
	20m
	42m
	62m
	80m
	104m



In table 1, we show the relationship between the difference of received power ∆RSRP for two TBs and distance ∆d. It reveals that there is only a small region for two TBs with similar received power. In the rest of the region, it seems that scheduling only one single TB (the one with higher RSRP) is already sufficient. In RAN4#98e, it was agreed to compare the performance of multi-DCI based transmission with HST-SFN and DPS by fixed MCS simulation. For conventional fixed MCS simulation, the SNR level for each TB in multi-DCI transmission are the same, which implicitly indicates that only the performance at the middle of two RRHs is evaluated. Multi-DCI based transmission may bring performance benefits in the middle area between RRHs. However, for DPS transmission where UE only receive one TB from one RRH, there is no power imbalance and ISI issues. Based on above observations and simulation results in [2] and [3], we propose not to define requirements for transmission scheme 2. 
Proposal 1: Do not define requirements for transmission scheme 2
3 Conclusion
We provide our views on multi-DCI based transmission scheme for FR1 HST. The observations and proposal are summarized as below:
Observation 1: When UE is near one RRH, there is a large power imbalance for two TBs and the received SNR for one of two TBs is very low.  
Observation 2: When UE is near one RRH, the maximum reception timing difference from two RRHs for multi-DCI based transmission is close to the CP length for SCS=30kHz.
Proposal 1: Do not define requirements for transmission scheme 2. 
4 Reference
[1] R4- 2106098, “WF on UE demodulation for FR1 HST”, CMCC
[2] R4-2106811, “Simulation results for evaluations of enhanced transmission schemes for NR UE HST FR1 performance requirements”, Huawei, HiSilicon
[3] R4-2106432, “Views on HST PDSCH performance requirements for multi-DCI based Tx scheme”, Intel
image3.png
B =201g(|y-x,])




image4.png
for k*D,—2*D, <a<k*D+2*D,




image5.png
RRH 0 RRH 1 RRH2 RRH3 RRH4 RRH5 RRH6 RRH7

CECROCRD

150m 700m

) S S S S S S 5 sl S S S S S S S A





image6.png
HST_20210312 - PowerPoint
N BE wR 0
REEE - B #se
i 5o ane- D Q
B I US A 1y s, Sl Webex
. wz- -
&R Webex
B B3 9 8 7 .6 5 4 3 2 1 0 12 4 6 7 8 9 10 1
[Ee———
N RSRP
~ RSRP
- -100
. -100
e 110 -105
_.-120
g i @ 110
= ———RSRP from RRHO s
"~ o -130 RSRP from RRH1 o
3 RSRP from RRH2 &
= v ——— RSRP from RRH3 o -115
— . ——— RSRP from RRHa
RSRP from RRHS
RSRP from RRHG
° 2. - RSRP from RRH LD
= -160
) -125
e : 5] <5
N 0 500 1000 1500 2000 2500 3000 1100 1200 1300 1400 1500 1600 1700
S UE location (m) UEllocation ()
ARSRP 1dB 2dB 3dB 4dB 5dB
Ad 20m 42m 62m 80m 104m
————

B-TRHRISHSE

2

14

7?7 @ — x
Licheng Lin (22) - @

15 16 -

»





image1.png
B =201g(|y-x,])




image2.png
for k*D,—2*D, <a<k*D+2*D,




