[bookmark: OLE_LINK5][bookmark: _Toc193024528]3GPP TSG-RAN WG4 Meeting #94e-bis	R4-2003714
Electronic Meeting, 20 – 30 April, 2020

Title: 	Discussion on NR BS HST performance requirements
Source: 	Huawei, HiSilicon
Agenda item:	6.17.2.2
Document for:	Discussion
Background
During RAN4#94e meeting, way forward [1] for NR Rel-16 BS demodulation was approved. In this contribution, we share our views about the BS demodulation requirements for NR Rel-16 HST.
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High speed support declaration
	· High speed support declaration for HST PUSCH
· Option 1: Allow BS to declare support for either 350kph, or 500kph, or both, and to test requirements accordingly.
A BS that only declares to support 500kph does not need to test 350kph. A BS that declares to support both 350kph and 500kph needs to test both.
· Option 2: Allow BS to declare support for either 350kph, or 500kph, but not both.
A BS that declares to support 500kph, and passes the tests for 500kph, can also consider the tests for 350kph as passed (i.e., skip 350kph).
· Option 3: Allow BS to declare support for either 350kph, or 500kph, but not both.
A BS that declares to support 500kph needs to test both 500kph and 350kph (i.e., no skipping).
· Other options not precluded.
· High speed support declaration for HST PRACH
· Option 1: Allow BS to declare support for either 350kph, or 500kph, or both, and to test requirements accordingly.
A BS that only declares to support 500kph does not need to pass 350kph test, with long format or other format. A BS that declares to support both 350kph and 500kph needs to test both.
· Option 2: Allow BS to declare support for either 350kph, or 500kph, but not both.
A BS that declares to support 500kph and passes the tests for 500kph with short format, it can also consider the tests for 350kph with long format as passed (i.e., skip 350kph).
· Option 3: Allow BS to declare support for either 350kph, or 500kph, but not both.
A BS that declares to support 500kph needs to test with both 500kph and 350kph with long format (i.e., no skipping).
· Other options not precluded.
· High speed support declaration for UL TA
· Option 1: Allow BS to declare support for either 350kph, or 500kph, or both, and to test requirements accordingly.
A BS that only declares to support 500kph does not need to test scenarios with 350kph. A BS that declares to support both 350kph and 500kph needs to test both.
· Option 2: Allow BS to declare support for either 350kph, or 500kph, but not both.
A BS that declares to support 500kph, and passes the tests for scenarios with 500kph, can also consider the tests for scenarios with 350kph as passed (i.e., skip 350kph).
· Option 3: Allow BS to declare support for either 350kph, or 500kph, but not both.
A BS that declares to support 500kph needs to test scenarios with both 350kph and 500kph (i.e., no skipping).
· Other options not precluded.



For HST PUSCH, as per slide 15 in latest WF R4-2002405, there is no difference between the simulation assumption for 350km/h and that for 500km/h except Doppler. That means, 500km/h case uses the same procedure as 350km/h case except frequency tracking loop. Also, capability of frequency tracking for those two cases are both within the maximum range. It is obviously that 500km/h case is higher requirements comparing to 350km/h case, therefore we propose that a BS passes the tests for 500kph, can skip tests for 350kph.
Proposal 1: Option 2 can be applied for high speed support declaration for HST PUSCH.
For HST PRACH, pervious agreement is shown as below:
· For 350km/h velocity, use PRACH format 0
· For 500km/h velocity, use PRACH format A2/B4/C2
· For 500km/h velocity, no extra requirements for PRACH format 0
For our understanding, a BS declaring to only support 350 kph does not need to test short sequences. A BS declaring to only support 500 kph does not need to test long sequences. RAN4 cannot constrain BS supporting 500km/h with short sequence to additionally support long sequence format 0 just to support lower speed 350km/h.
The difference between Option 1 and Option 2 is the relation of 500km/h cases and 350km/h cases. Option 1 regards 500km/h cases separate from 350km/h case while Option 2 regards 500km/h cases as higher requirements for 350km/h cases. For Option 3, it is unclearly which relation between 500km/h cases and 350km/h cases.
Notice that Option 1 covers the requirements of Option 2 or Option 3 with more flexibility for BS, we propose that Option1 can be applied for high speed support declaration for HST PRACH.
Proposal 2: Option 1 can be applied for high speed support declaration for HST PRACH.
For HST UL TA, as per WF R4-1910128 [2] at RAN4#92bis meeting, candidate scenarios is shown as Table 2.1-1.
Table 2.1-1 Candidate scenarios for UL timing adjustment
	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


Considering that there is only scenario Y defined by the last meeting, RAN 4 should firstly discuss whether any other scenario can be defined before discussion about high speed support declaration for HST UL TA.
Proposal 3: RAN 4 should firstly discuss whether any other scenario can be defined before discussion about high speed support declaration for HST UL TA.
If scenario Z is defined, Option 3 can be applied since scenario Z is higher Doppler and higher angular velocity, i.e. higher requirements comparing to scenario Y. For scenario X, we propose that performance requirements for scenario X should be tested anyway when BS declares to support scenario X if scenario X is defined considering different channel model comparing scenario Y and scenario Z.
Proposal 4: For high speed support declaration for HST UL:
· If performance requirement for scenario X is defined, the corresponding performance requirements should be tested when BS declares to support scenario X
· Option 2 can be applied if performance requirement for scenario Z is defined.
Relationship between TDD and FDD requirements
	· Option 1: Same requirements applicable for FDD and TDD; only one case simulated for result delivery.
Parameter tables show SRS mapping for FDD and TDD separately.
· Option 2: Both FDD and TDD simulated. Decision of same requirements or different requirements applicable for FDD and TDD taken after simulation.
Parameter tables show SRS mapping for FDD and TDD separately.


The only difference between Option 1 and Option 2 is to simulate one case or all cases, from the experience for Rel-15 normal PUSCH performance requirements, one set of requirements are defined for both FDD and TDD. We do not think that there are any difference between HST PUSCH and non-HST PUSCH.
As per our simulation results in [3], there is negligible difference between FDD cases and TDD cases as expected. Therefore, we propose that reuse Rel-15 non-HST manner, i.e. Option 1.
Proposal 5: Adopt Option 1, i.e. same requirements applicable for FDD and TDD; only one case simulated for result delivery.
Antenna configuration
	· Introduce 1T1R requirements for the tunnel scenario
· Option 1: Introduce 1T1R requirements for the tunnel scenario.
· Option 2: Do not introduce 1T1R requirements for the tunnel scenario.
· Option 3: Introduce 1T1R requirements for the tunnel scenario, and limit tests to not cover OTA.
· If 1T1R requirement is introduced: 1T1R requirement configuration
· Option 1: Re-use the 1T2R requirement configuration.
· FFS for next meeting.
· If 1T1R requirement is introduced with OTA testing: 1T1R requirement configuration
· Option 1: Same test setup for 1T1R as typically specified in TS 38.141-2, with a test procedure that includes polarization alignment.
· FFS for next meeting.


For antenna configuration in tunnel scenario, RAN 4 has defined 1x2 antenna configuration as it is more practical and popular deployment mode. For our understanding, single-tap is a non-fading propagation channel, which means propagation conditions of each polarization is same at arbitrary certain time for antenna configuration 1x2.
Observation 1: Single-tap is a non-fading propagation channel, which means propagation conditions of each polarization is same at arbitrary certain time for antenna configuration 1x2.
Therefore it is expected that the performance of antenna configuration 1x2 is about 3dB better than that of antenna configuration 1x1. That is to say, performance of antenna configuration 1x1 can be inferred from that of antenna configuration 1x2. So it is enough to define antenna configuration 1x2 and no need to consider antenna configuration 1x1 for tunnel scenario.
Proposal 6: Do not consider antenna configuration 1x1 for tunnel scenario.
Test metric for UL TA
	· Test metric
· Option 1: SNR@70% of maximum throughput for the moving UE.
· Option 2: Keep decision open. Study test metrics under time estimation error.


We would like to make a comparison between frequency offset in HST single-tap scenario and timing offset in HST UL TA scenario, as Figure 2.4-1 shows.
[image: ] [image: ]
a) Doppler in single-tap scenario					b) TA value for moving UE
Figure 2.4-1 Doppler in single-tap scenario and TA value in UL TA scenario
For HST single-tap scenario, there is relatively stable Doppler value at most of the time and Doppler jumps every few seconds. It is more likely that some errors exists after Doppler jumps. We do not pay too much attention to the error caused by the Doppler jumps when we determine the test metric, using 70% maximum throughput considering impact of higher Doppler exists in most of the time.
For HST UL TA scenario, there is relatively stable TA value at most of the time and TA value changes every few seconds. It is more likely that some errors exists after TA value changed. We should not pay too much attention to the error caused by the TA jumps when we determine the test metric, similarly, keeping 70% maximum throughput considering impact of timing offset exists in most of the time.
Proposal 7: For UL TA, keep SNR@70% of maximum throughput test metric for the moving UE.
Proposals
In this contribution, we analyses the BS performance requirement for NR HST, and our conclusions and proposals are:
Proposal 1: Option 2 can be applied for high speed support declaration for HST PUSCH.
Proposal 2: Option 1 can be applied for high speed support declaration for HST PRACH.
Proposal 3: RAN 4 should firstly discuss whether any other scenario can be defined before discussion about high speed support declaration for HST UL TA.
Proposal 4: For high speed support declaration for HST UL:
· If performance requirement for scenario X is defined, the corresponding performance requirements should be tested when BS declares to support scenario X
· Option 2 can be applied if performance requirement for scenario Z is defined.
Proposal 5: Adopt Option 1, i.e. same requirements applicable for FDD and TDD; only one case simulated for result delivery.
Observation 1: Single-tap is a non-fading propagation channel, which means propagation conditions of each polarization is same at arbitrary certain time for antenna configuration 1x2.
Proposal 6: Do not consider antenna configuration 1x1 for tunnel scenario.
Proposal 7: For UL TA, keep SNR@70% of maximum throughput test metric for the moving UE.
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