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Introduction
[bookmark: _Hlk23751376]In the RAN4#92-bis meeting, the foundations of Rel-16 PUSCH HST BS demodulation performance requirements were discussed and the next steps were captured in a WF [1].
UL timing alignment was also briefly discussed, but many fundamental questions remain open.
In this contribution we will discuss UL TA in particular.


UL timing alignment
UL TA was treated briefly in RAN4#92-bis, with the result that only one scenario (“Y”), will be treated before March 2020. See [1]:
		Parameter
	Scenario X
	Scenario Y
	Scenario Z

	Channel model
	Stationary UE: AWGN
Moving UE: TDLC300-400
	Stationary UE: AWGN
Moving UE: AWGN
	Stationary UE: AWGN
Moving UE: AWGN

	UE speed
	120 km/h
	350 km/h
	500 km/h

	CP length
	Normal

	A
	10 µs

	Δω
	0.04 s-1
	0.13 s-1
	0.18 s-1



· Scenario for requirements
· Scenario Y
· Other scenarios can be discussed after March.





DM-RS pattern
Concerning the open question of DM-RS pattern, we think that no deployment will use a different DM-RS configuration for UL TA, as is used for HST PUSCH in general. Hence the DM-RS pattern should be aligned:
RAN4 to consider DM-RS pattern 1+1+1 for HST UL TA.

S-RS resource allocation
Concerning the open question of optional S-RS resource allocation, we make the following proposals:
RAN4 to consider transmitting the optional single S-RS symbol in the second to last symbol of the special slot for TDD.
RAN4 to consider transmitting the optional single S-RS symbol in the first slot of each radio frame for FDD.
Capture that leaving a gap between a single S-RS symbol and whatever UL slot that follows, would be helpful to circumvent possible transient period issues.

Parameter scaling
Concerning the question of parameter scaling, as discussed in Ericsson’s contribution [2], we have some thoughts.
The parameter “A” captures (twice) the maximum value that the moving UE’s path timing shift () changes around the refence time; presumably the reference time set by the stationary UE [3]:


[image: ]
Figure 1:  meaning.

The path timing shift is modelled by the moving UE’s speed and the test’s real-time step :

Where
[image: ]
Figure 1:  meaning.
Hence, the path timing shift is limited by the cell size via the distance “X” that the moving UE can travel.
Assuming for simplicity that the cell size is only limited by the SCS, we come to a different conclusion as [2]. As the cell range halves when going from 15kHz to 30kHz, “A” should scale with the SCS.
To be precise A=10us for 15kHz, and A=5us for 30kHz.
RAN 4 to consider using A=10us for 15kHz, and A=5us for 30kHz.
The parameter  should remain independent of the SCS, but scale depending on the UE speed.
The values captured in [1] can be used.



Conclusion
In this contribution we have provided our views on the Rel-16 HST BS demodulation uplink timing alignment requirement issues. In particular, DM-RS pattern, S-RS resource allocation, and channel model parameter scaling.
We have made the following proposals and observations:

DM-RS pattern
1. RAN4 to consider DM-RS pattern 1+1+1 for HST UL TA.

S-RS resource allocation
RAN4 to consider transmitting the optional single S-RS symbol in the second to last symbol of the special slot for TDD.
RAN4 to consider transmitting the optional single S-RS symbol in the first slot of each radio frame for FDD.

Parameter scaling
RAN 4 to consider using A=10us for 15kHz, and A=5us for 30kHz.
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