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Introduction
In RAN4 #95e meeting it was agreed to define demodulation performance requirements for DPS Tx scheme at least with one active TCI state in HST propagation conditions[1].  
	· [bookmark: _Hlk37419100]Whether to define new requirements and tests for DPS transmission scheme
· Introduce test cases for DPS transmission schemes 1a ;  FFS for 1b 
· Define RAN4 requirements with the assumption of frequency tracking up to UE implementation. 
· In test cases, TCI states is known to UE (FFS for detailed test case set-up)
· FFS  for test applicable rule among 1a/[1b] with HST-SFN requirements


In this contribution we provide our view on simulation assumptions for corresponding test case and share our view on requirements definition for DPS Tx scheme with more than one active TCI states.
Discussion
Simulation assumptions for DPS Tx scheme 1a
Considering only two meetings left on HST Rel-16 WI completion for DPS test case we can try to reuse main parameters from HST-SFN scenario taking into account that both Tx schemes are applicable to multi-RRH deployment. From performance perspective DPS Tx scheme is much simpler than SFN  hence we can use higher MCS value for DPS. In this case we suggest choosing MCS17 for DPS instead of 13 as in HST-SFN. Other parameters except propagation conditions and TRS configuration might be reused. In Table 1 we provide proposed set of general parameters for HST DPS test case.
Table 1. General simulation parameters for HST-DPS
	Parameter
	Value

	
	FDD 15 kHz SCS
	TDD 30 kHz SCS

	Antenna configuration
	2x2; 2x4

	DMRS type
	Type 1

	Number of DMRS symbols
	1+1+1

	TDD pattern
	7D1S2U; S: 64 4G 4U

	MCS
	MCS17 based on 64QAM

	Propagation condition
	HST-DPS multi-RRH

	TRS periodicity
	10ms, 2 slot pattern

	PDSCH mapping
	Type A, Start symbol 2, Time Duration 12

	Rank
	2

	BW
	10MHz
	40MHz

	Testing metric
	SNR @70% of max throughput

	Note: The other parameters are same as Rel-15


Proposal #1: 	Use simulation parameters from Table 1 for HST-DPS test case.
For HST-DPS multi-RRH propagation conditions we also can reuse HST-SFN scenario but with corresponding modifications to ensure that scenario for the test is a single tap propagation conditions at each time with switching of transmission point in the middle between two RRHs. In this case below we provide possible description of HST DPS multi-RRH propagation conditions
HST DPS multi-RRH propagation conditions:
	There is an infinite number of RRHs distributed equidistantly along the railway track with the same Cell ID as illustrated in Figure 1.
	[image: ]

	Figure 1. HST DPS multi-RRH deployment


The location of RRH k is given as:

		(1)




where:	,  and is the distance between the RRHs and railway track, while  is the distance of two RRHs, both in meters.
The train location is denoted as:

		(2)

where:	 and a means distance in meters, which means the train is right on the track.
The HST DPS multi-RRH scenario for the test of the baseband performance is a single tap propagation channel at each time with switching of transmission point in the middle point between two RRHs. Thus, RRH k is visible for the train only in the range:

		(3)


Power level  (dB) for the signal from kth RRH equals to 0. Doppler shift (Hz) from kth RRH is given by:


	 for 	(4)

In the above v (m/s) is the moving speed of the train, fC (Hz) is the center frequency, and C (m/s) is the velocity of light.
Required input parameters listed in Table 2 and the resulting Doppler shift shown in Figure 2 are applied for all frequency bands.
Table 2. HST DPS multi-RRH channel model parameters.
	Parameter
	Value

	

	700 m

	

	150 m

	

	500 km/h

	

	870 Hz for 15 kHz SCS test;
1667 Hz for 30 kHz SCS test



	[image: ]

	Figure 2. Doppler shift trajectory in HST DPS multi-RRH scenario





Proposal #2: 	Use proposed HST DPS multi-RRH propagation conditions for HST-DPS requirements definition.
Requirements definition for DPS Tx scheme 1b
DPS Tx schemes with more than one active TCI states may bring performance benefits comparing to scheme with one active TCI state. First of all, pre-tracking of second Doppler shift trajectory may improve Doppler shift estimation especially in the middle point between two RRHs when huge frequency jump happens. Besides that, switching period is reduced since UE does not need to wait new TRS signal to obtain frequency of second Doppler shift trajectory.  Moreover, in scheme with 3 active TCI states switching can be performed by DCI which is quicker than in other schemes which use MAC CE command. 
It is important to note that UE behaviour might be different for DPS operation with more than one active TCI states especially in terms of frequency tracking. Considering possible difference in receive processing and performance benefits provided by DPS schemes with more than one active TCI state we suggest to define corresponding performance requirements. 
Proposal #3: 	Define performance requirements for DPS Tx scheme with 2 and 3 active TCI states. 
To simplify requirements introduction, it will be better to use same configurations for all DPS Tx scheme test cases. Moreover, with proper test cases configuration we can reuse same SNR value for requirements definition. 
First, we need to align TBS between test cases in all scheduled slots. Considering different number of configured TRS resources, PDSCH allocation in slots with TRS transmission should be skipped. To align demodulation performance during the switching period, PDSCH allocation should be also skipped. For all test cases this period should be same and equal to the longest switching period among all considered DPS schemes (i.e. DPS scheme 1a).  In this case slots from n to m, where n slots are equivalent to time that needed to pass middle point between two RRHs and m is a slot which corresponds to HARQ needed time on MAC CE command, should be skipped from counting statistic.
Proposal #4: 	Use same SNR point for all DPS Tx schemes requirements definition. To do this the following test setup should be performed:
· Skip PDSCH allocation on slots with TRS transmission
· Skip PDSCH allocation on slots from n to m, where n slots are equivalent to time that needed to pass middle point between two RRH and m is a slot which corresponds to HARQ needed time on MAC CE command in DPS scheme 1a.
Applicability rules
One test case to verify operation in HST multi-RRH deployments will be sufficient. In this case RAN4 should define applicability rule between HST-SFN and HST-DPS. Considering that HST-SFN requires advanced receive processing it is reasonable to test only HST-SFN if UE supports both.
Proposal #5: 	Define the following applicability rule: If UE passed HST-SFN requirements it does not need to be tested in HST-DPS.

Considering that receive processing complexity is increased with increasing number of active TCI states, we can assume that UE which pass requirement for DPS with higher number of active TCI states will pass the test with a smaller number of active TCI states. In this case corresponding applicability rule should be defined between different DPS Tx scheme requirements to reduce test efforts. 
Proposal #6: 	Define the following applicability rule: If UE passed HST DPS requirements with more than 1 active TCI state it does not need to be tested in HST-DPS with smaller number of active TCI states.
Conclusion
In this contribution we provide our view on demodulation requirements for NR HST DPS requirements. In summary, we make the following proposals:
Proposal #1: 	Use simulation parameters from Table 1 for HST-DPS test case.
Proposal #2: 	Use proposed HST DPS multi-RRH propagation conditions for HST-DPS requirements definition.
Proposal #3: 	Define performance requirements for DPS Tx scheme with 2 and 3 active TCI states. 
Proposal #4: 	Use same SNR point for all DPS Tx schemes requirements definition. To do this the following test setup should be performed:
· Skip PDSCH allocation on slots with TRS transmission
· Skip PDSCH allocation on slots from n to m, where n slots are equivalent to time that needed to pass middle point between two RRH and m is a slot which corresponds to HARQ needed time on MAC CE command in DPS scheme 1a.
Proposal #5: 	Define the following applicability rule: If UE passed HST-SFN requirements it does not need to be tested in HST-DPS.
Proposal #6: 	Define the following applicability rule: If UE passed HST DPS requirements with more than 1 active TCI state it does not need to be tested in HST-DPS with smaller number of active TCI states.
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