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1. Introduction

In RAN4 #78bis, we presented our initial views on adjacent channel coexistence study between DSRC and V2V in the unlicensed ITS (5.9GHz) band in R4-161805. In RAN4 #78bis, we then agreed on the simulation assumptions for DSRC and V2V adjacent channel coexistence in R4-163004 and R4-163005.

In this paper, we provide the updated results based on the agreed simulation assumptions. We focus on the case when LTE-V2V is the aggressor and DSRC/802.11p is the victim (i.e. Case 3 in R4-163005).
2. Notation
In the remainder of the paper, LTE-V2V is abbreviated as V2V. Further, following the terminology adopted in US, ITS based on 802.11p is abbreviated as DSRC. 

The adjacent channel coexistence between two systems is represented as (Victim system) ← (Aggressor system), with the reference to the performance of the victim system. Example, DSRC ← V2V refers to impact/performance of the victim DSRC/802.11p system that is getting interference from an LTE-V2V operating in the adjacent channel.
3. Simulation assumptions
RAN4 agreed on the simulation assumptions for DSRC-V2V coexistence study in R4-163004 and R4-163005.
In this section, we briefly comment on some the assumptions. These were either: (i) chosen differently in this paper from those agreed, in which case the justification is provided, or (ii) clarified as not specifically mentioned in the prior agreements, or (iii) was down-selected for the results in this paper, or (iv) is in addition to the agreed assumptions.

Table 1: Comments on some simulation assumptions
	Parameter
	Agreed Assumption
[R4-163004],[R4-163005]
	Assumption in this paper
	Comment

	Common (DSRC and V2V) parameters

	Deployment scenario
	Urban
	Urban and Freeway
	Additional scenario

	DSRC parameters

	DSRC maximum Tx power
	23dBm and 33dBm
	33dBm (EIRP)

28.8dBm (conducted) + 4.2dBi antenna gain
	Downselection + Clarification
(Note 1)

	DSRC UE ACLR
	-[26..38]dBc
	-38dBc 
(for 33dBm max EIRP UE)
	Downselection

	DSRC UE NF
	10dB
	9dB
	Modified
to have the same NF as LTE-V2V UE

	LTE-V2V parameters

	V2V UE ACLR
	Two step model:

(30+X), (43+X)
	No change.

Only results for X = 0 are presented, i.e. assuming existing LTE UE ACLR
	Downselection

	V2V transmission BW
	10 PRBs
	SA: 1PRB
Data:

14 PRB (190 byte packet), 20 PRB (300 byte packet)
	Modified
(Note 2)


Note 1: In this paper, we present results for the case of DSRC maximum Tx power of 33dBm (EIRP). Further, the maximum conducted power is 28.8dBm and the antenna gain is 4.2 dBi. For LTE-V2V UEs, we use 23dBm max transmit power and 0dBi antenna gain as agreed in RAN4#78bis.
Note 2: In the agreed assumptions, the #RBs for V2V is kept fixed at 10RBs. There is a conflict, however, with the agreed WF in R4-163003 where the MCS is fixed at QPSK rate 1/2 (that will lead to different #RBs). In this paper, we use QPSK rate 1/2 as the target code rate, and thus use 14RBs for 190byte packet and 20 RBs for 300 byte packets. SA is mapped to 1 RB, and it is assumed that SA and Data are transmitted on the same subframe on consecutive RBs. 

As agreed in R4-163004, we compare the performance of the following systems:

a) DSRC (without interference)

b) DSRC ← DSRC

c) DSRC ← V2V

As proposed in our companion paper R4-164034, we adopt packet reception rate (PRR) vs distance as the system level performance measure of the victim DSRC system (with and without interference). The SINR-BLER mapping for computing the PRR for the victim DSRC system is as proposed in R4-164034.

Simulation methodology follows as outlined in our prior contribution in R4-161805.

4. Simulation results

The PRR vs Distance performance of the victim DSRC system is shown in figures below.
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Figure 1: Urban drop; 15 kmph UE absolute speed
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Figure 2: Urban drop; 60 kmph UE absolute speed
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Figure 3: Freeway drop; 15kmph UE absolute speed
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Figure 4: Freeway drop; 60kmph UE absolute speed


From the above results, the following observation is made:
Observation 1: The impact to a victim DSRC system due to an adjacent LTE-V2V aggressor system is similar to an adjacent DSRC aggressor system in all the simulated scenarios. 
· Using the simulation assumptions in R4-163004 and R4-163005, and clarification in Table 1
· Results use the agreed two ACLR step model with X=0dB for LTE-V2V UEs, i.e. LTE-V2V ACLR of -30dBc.
4.1. Discussion on results and assumptions

In this subsection, we provide some comments and discussion on the results and next steps.

· One caveat to note is due to the assumption on the maximum transmit power for DSRC and LTE-V2V UEs. 
To evaluate the impact due to an LTE-V2V aggressor system on an adjacent DSRC system (and hence derive the LTE-V2V ACLR requirements), we decided to compare with the degradation caused by an adjacent DSRC system. This decision was made in RAN4 since we did not have a reference on the absolute degradation that is acceptable from the case without interference. 

Hence given that we are comparing DSRC ← V2V and DSRC ← DSRC systems, then both the aggressors LTE-V2V and DSRC should be configured to be ‘equally aggressive’. In other words, both the aggressor systems should have (i) same UE densities, (ii) same traffic pattern, and (iii) same energy per packet being transmitted by the UEs. The agreed simulation assumptions ensure (i) and (ii). On (iii), however, we note that the energy per packet is different (e.g. for 190byte packet):
· DSRC system: 33dBm (EIRP) with transmission time of 381us (with header) per 190B packet 
· LTE-V2V system: 23dBm (EIRP) with transmission time of 1ms per 190B packet

· This leads to 33-23+10*log10(0.381) = 5.8dB(J) difference in the energy per packet. In other words, the DSRC UEs with 33dBm transmit power is pumping 5.8dB(J) more energy per packet than the 23dBm LTE V2V UEs. We suggest RAN4 can discuss this aspect of the assumption.

· In this paper we presented results only for the case 33dBm DSRC transmit power. We suggest RAN4 can further coexistence with 23dBm transmit power assumption (i.e. 20dBm conducted + 3dBi antenna gain) in the next meeting, and is pending RAN4 clarity on the ACLR requirements for the DSRC UE for 23dBm tx power. 

Also note that the previous observation is valid for this case as well, as it will lead to LTE-V2V being the more aggressive system in this case (with 4.1dB(J) higher energy per packet than DSRC UEs with 23dBm).
Observation 2: RAN4 can further discuss the simulation assumptions to ensure a fair comparison between DSRC ← V2V and DSRC ← DSRC systems, as discussed in Section 4.1.
5. Conclusions
In this paper, we presented our updated results for DSRC ← V2V adjacent channel coexistence. 
Observation 1: The impact to a victim DSRC system due to an adjacent LTE-V2V aggressor system is similar to an adjacent DSRC aggressor system in all the simulated scenarios. 

· Using the simulation assumptions in R4-163004 and R4-163005, and clarification in Table 1
· Results use the agreed two ACLR step model with X=0dB for LTE-V2V UEs, i.e. LTE-V2V ACLR of -30dBc.

Observation 2: RAN4 can further discuss the simulation assumptions to ensure a fair comparison between DSRC ← V2V and DSRC ← DSRC systems, as discussed in Section 4.1.
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