3GPP TSG RAN WG4 Meeting #80
 R4-168108
Gothenburg, Sweden, August 22nd – 26th, 2016
Source:
LG Electronics
Title:
Discussion about V2V demodulation requirements
Agenda item:
8.19.4.1
Document for:
Discussion
1 Introduction

Since V2V core requirements were closed at RAN#80, the RAN4 work on V2V WI UE demodulation performance can be started with respect to the discussion on the general V2V demodulation test frameworks. In this paper, we provide our initial views on the V2V demodulation requirements.

2 Discussion

During Rel-12 time frame, RAN4 D2D requirements were included in 36.101 as clause “12 ProSe Direct Communication”. As a succession of D2D, test frameworks of Rel-14 V2V can be based on D2D test frameworks by considering following aspects.
· 4 symbol DMRS to support high mobility ( More higher Doppler propagation condition
· Low latency operation

· FDM between Control and Data

· Up to 2 HARQ operation
· Standalone operation ( No WAN impact
· GNSS based sync ( No PSBCH, SLSS Transmission

Based on above aspects, we summarized Rel-14 V2V demodulation frameworks based on existing Rel-12 D2D demodulation requirements in Table 1.
Table 1. Summary of Rel-14 V2V demodulation requirements

	Existing Rel-12 D2D test
	Main test purpose
	Rel-14 V2V demodulation requirements

	Subclause
	Test requirements
	
	

	12.2
	PSSCH
	PSSCH demodulation performance
	Yes1

	12.3
	PSCCH
	PSCCH demodulation performance
	Yes1

	12.4
	PSBCH
	PSBCH demodulation performance
	No2

	12.5
	Power imbalance
	Rx RF & AGC dynamic range
	Yes

	12.6
	Multiple timing reference test
	Handling of different Tx timing
	No2

	12.7
	Maximum Sidelink process test
	Maximum processing capability of BB for Sidelink
	Yes

	12.8
	Sustained downlink data rate with active Sidelink
	WAN impact due to Sidelink transmission
	No3

	Note 1 : More high Doppler can be used.

Note 2 : Only GNSS based synchronization can be permitted on Rel-14 V2V

Note 3 : Only standalone operation can be permitted on Rel-14 V2V


Proposal 1. Take Table 1 as baseline of Rel-14 V2V demodulation test requirements.
Proposal 2. For each test requirements, synchronization configuration should be changed from SLSS to GNSS.
· High Doppler on PSCCH and PSSCH requirements
For test to verify PSCCH/PSSCH demodulation performance with single active UE, it is obvious that some kind of fading channel should be used. Anyway, the use case of D2D is mainly concentrated in low mobility condition while the use case of V2V is mainly concentrated in high mobility. As a results, the propagation channel with higher Doppler should be used instead of EVA70 used in D2D. Although we need more time to check, following options can be one of the candidate for PSCCH and PSSCH test requirements.

Option 1. Use propagation channel having highest Doppler in TS36.101 (e.g EVA600)

Option 2. EPA1530 / EVA1530 which represent relative vehicle speed up to 280 km/h under 5.9 GHz.
Option 3. EPA2733 / EVA2733 which represent relative vehicle speed up to 500 km/h under 5.9 GHz.
If we recall the objective of V2V include high mobility up to 500km/h, Option 3 should be most reasonable candidate within options. Anyway, conventional channel estimation performance under such environment may be severally degraded. For this issue, RAN1 also had many discussion during previous a few meetings especially for PSCCH performance. In Figure 1, we present our simulation results for PSCCH under different propagation conditions with conventional channel estimator.
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Figure 1. Preliminary PSCCH performance under different propagation condition
From our simulation results, we can see that PSCCH performance under EPA2733/EVA2733 are severally degraded. Thus, we think that Option 3 can be challengeable from UE implementation point of view. Basically, we believe TS36.101 should specify UE minimum requirement with baseline receiver assumption and in that sense, there exist conflict between the objective of V2V and the baseline assumption of TS36.101. To solve this issue, we might need the separated UE capability as follows;

· Baseline V2V UE to support up to 280 km/h mobility

· Advanced V2V UE to support up to 500 km/h mobility

Since similar approach is already on going under HST WI, this approach might be good compromise between the objective of V2V and the baseline assumption of TS36.101. At this time, we don’t have any concrete proposal about this issue and we need more time to check the feasibility of channel condition to support high mobility to achieve the objective of V2V WI.
Proposal 3. Study the feasibility of channel condition to support high mobility up to 500 km/h
· HARQ operation of PSSCH and its relevant changes in PSCCH
Since RAN1 specify up to 1 retransmission for PSSCH, we don’t have any objection to use 1 retransmission in PSSCH requirements as we already use retransmission in Rel-12 D2D. Anyway, for PSCCH performance, there exist issue from PSSCH HARQ operation. In RAN1 spec, there exist some modification as follow;

· SCI Format 1 with 32 bit information payload is used

· Not expected to combine PSCCH transmitted in different subframes.
Normally, control channel performance can be checked by ACK/NACK of its scheduled data channel if there is no error on data channel decoding performance. Anyway, if we consider 1 time retransmission of PSSCH in PSCCH test configuration, PSCCH performance cannot be checked by its scheduled PSSCH performance. For example, if we consider that the first half of received PSCCH have decoding error while all received PSSCH have no decoding error by HARQ soft combining, PSCCH performance measured by PSSCH might indicate that there is no error. For this issue, we can consider following options.
Option 1. Do not use PSSCH retransmission for PSCCH performance requirement.

Option 2. Introduce new UE test loop mode to measure PSCCH performance itself.
Regarding to Option 2, 3GPP defined various UE test loop mode from A to E in TS36.509 to measure physical channel performance without UE feedback. Anyway, if new UE test loop mode is introduced only to measure PSCCH BLER, there is no merit with the cost of the complexity. Therefore we prefer Option 1 for PSCCH test configuration.

Proposal 4. For PSSCH requirement, use 1 retransmission for PSSCH scheduling.

Proposal 5. For PSCCH requirement, do not use retransmission for PSSCH scheduling.
· Power imbalance
The purpose of this test is to check the demodulation performance when receiving PSSCH transmissions from two Sidelink UEs with power imbalance in one subframe. Therefore this test mainly depends on V2V UE Rx RF and AGC dynamic ranges. There is no big difference between existing D2D and V2V in that sense, existing D2D Power imbalance performance with two links requirements can be good reference with some modification on test configuration especially GNSS based synchronization instead of SLSS based synchronization.

Proposal 6. Introduce V2V Power imbalance requirement based on existing D2D requirements.
· Maximum Sidelink process test
The purpose of this test is to verify the maximum number of Sidelink processes and the maximum number of bits per TTI supported by the UE. Since there is no discussion about these values in RAN1/RAN2 until now, our understanding is that V2V UE have same processing capability with D2D UE (16 Sidelink process, 25456 bits per TTI regardless of its CBW). In addition to above statements, new condition of up to 10 PSCCH decoding capability in a subframe might be considered in Rel-14 V2V. For detailed test parameter, although we don’t have concrete proposal at this time, existing D2D test methodology can be referenced for this requirements.
3 Conclusion
In this contribution, we provide our views on V2V demodulation test frameworks.
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