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Background
During RAN4#98-bis-e meeting, way forward [1] on NR FR1 HST demodulation requirements was approved. In this contribution, we share our views about the demodulation requirements for NR UE HST FR1 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.

· Reference performance for comparison
· Option 1:  mDCI-based transmission vs. HST-SFN joint transmission
· Option 2:  mDCI-based transmission vs. HST-DPS
· Other options are not precluded
· Evaluation criteria
· Option 1: Max achievable throughput across all scheduled TB
· Different train locations and SNR points should be analyzed
· Option 2: SNR at 70% @max achievable throughput
· Option 3: Max supported Doppler frequency
· Other options are not precluded



Discussion
Fix the MCS along the track
In last meeting, there are 3 options proposed for evaluate the performance difference among different transmission schemes.
Maximum achievable throughput across all scheduled TB
The maximum achievable throughput is calculated in the following Table 2.1-1, assuming 10MHz channel bandwidth/15kHz SCS for FDD and 40MHz channel bandwidth/30kHz SCS for TDD. We can see that almost same throughput can be achieved for multi-DCI based multi-TRP comparing to DPS/SFN.
Table 2.1-1 DPS/SFN vs Multi-DCI based multi-TRP @ Maximum throughput
	MCS
	Maximum throughput [Mbps]

	
	FDD
	TDD

	
	DPS
	SFN
	Multi-DCI based multi-TRP
	DPS
	SFN
	Multi-DCI based multi-TRP

	13
	-
	23.8488
	23.8488
	-
	69.1416
	69.1416

	17
	32.1252
	N/A
	32.1024
	95.8464
	N/A
	91.3032



For the fixed MCS, almost same maximum throughput can be calculated in theory for multi-DCI based multi-TRP comparing to DPS/SFN.
As per our contribution [2], maximum throughput cannot achieved for multi-DCI based multi-TRP with MCS 17 and TDD 30 kHz regardless the value of timing offset.
Maximum throughput cannot achieved for multi-DCI based multi-TRP with MCS 17 and TDD 30 kHz regardless the value of timing offset
SNR at 70% @max achievable throughput
As per our contribution [2], for the fixed MCS, bad performance is observed using multi-DCI based multi-TRP when UE is near to the RRH. The typical application scenario for multi-DCI based multi-TRP should be that UE is near to the midpoint of two TRP. Also we don’t see any performance gain considering that DPS is better than multi-DCI based multi-TRP all the time from the perspective of throughput.
For the fixed MCS, there is no performance gain for multi-DCI based multi-TRP comparing to HST-DPS all the time.
Maximum supported frequency/timing offset
UE needs to track at least two active TCI states simultaneously, same UE capability of the maximum frequency offset tracking is expected for all three transmission schemes in theory. Our contribution [2] also verify that total frequency offset over than 870Hz for 15 kHz SCS will cause the “frequency wrap” then leads to the significant performance degradation for multi-DCI based multi-TRP transmission scheme, that is the same as DPS and SFN.
Same UE capability of the maximum frequency offset tracking for all three transmission schemes.
Vary the MCS along the track
In this case, DPS and multi-DCI based multi-TRP transmission scheme is selected for evaluation using the link adaption method for PDSCH scheduling as per UE reporting CQI value. In theory, the UE reporting CQI is based on the received SNR that is shown as Figure 2.2-1 below for multi-DCI based multi-TRP transmission scheme, and the SNR trajectory for DPS is the envelope of received SNR from different RRHs. It can be derived that there is same received SNR for PDSCH scheduled from one RRH and much lower received SNR for PDSCH scheduled from another RRH so lower throughput can be expected for multi-DCI based multi-TRP transmission scheme comparing to DPS. Also our contribution [2] give the same evaluation results, there is about 10% performance degradation for multi-DCI based multi-TRP comparing to DPS under HST scenario.
[image: ]
Figure 2.2-1 The SNR trajectory for different RRHs
There is no any performance gain for multi-DCI based multi-TRP using link adaption under HST scenario.
Based on analysis above for both fixed MCS and variable MCS, we don’t see any gain for multi-DCI based multi-TRP. So we propose to not define multi-DCI based multi-TRP requirements under HST scenario. If companies have strong view on multi-DCI based multi-TRP, further evaluate whether there is any gain at other metric.
Do not define requirements for multi-DCI based multi-TRP under HST scenario.
Proposals
In this contribution, we discuss on demodulation performance for NR UE HST FR1 enhanced transmission schemes. Our observations and proposals are:
1. For the fixed MCS, almost same maximum throughput can be calculated in theory for multi-DCI based multi-TRP comparing to DPS/SFN.
Maximum throughput cannot achieved for multi-DCI based multi-TRP with MCS 17 and TDD 30 kHz regardless the value of timing offset
For the fixed MCS, there is no performance gain for multi-DCI based multi-TRP comparing to HST-DPS all the time.
Same UE capability of the maximum frequency offset tracking for all three transmission schemes.
There is no any performance gain for multi-DCI based multi-TRP using link adaption under HST scenario.
1. Do not define requirements for multi-DCI based multi-TRP under HST scenario.
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