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Introduction
In RAN1 #84bis meeting, transmission of SA and its associated data were discussed with following agreements [1]:
Agreement:
· When SA and the associated data are transmitted in the same TTI, they can be transmitted in non-adjacent RBs.
Agreement:
· The following two cases are supported:
· SA and the associated data are transmitted in the same TTI, 
· SA and the associated data are transmitted in different TTIs
· The scheduling timing between SA and associated data is variable
· In UE-autonomous resource selection mode, the timing is chosen by the transmitting UE from a configurable range
· In eNB-scheduling mode, the timing is determined by eNB
· SA includes information about the scheduling timing
· Note: the association does not necessarily include the case of intention of using the resources for a different TB, if any (which is FFS)
In this contribution, we will further discuss the resource allocation in the case that SA and its associated data are transmitted at same subframe, and provide system evaluation about whether SA indicates the resource used for a different TB. 
Discussion
As discussed in [2], when SA and its associated data are transmitted at same subframe, two options are discussed in following:
· Option 1: Each SA indicates the data transmission resource in current TTI, and upcoming re-transmission(s) resource of the same TB. This option is illustrated in Figure 1.
In this option, signaling overhead of SA depends on the re-transmission number per TB. In order to reduce the blind decoding of SA, the bit size of SA shall be same between initial transmission and re-transmission, therefore, zero bits shall be padded into the re-transmission SA.
Additionally, the reliability of initial data transmission is lower than that of re-transmission data, since the re-transmission can obtain the SA indication in both the SAs in current TTI and previous TTI.  If the initial SA transmission is lost, the receiving UE cannot know the resource occupation knowledge of the initial data transmission, which will impact the sensing results.
· Option 2:  Each SA indicates the data transmission resource in current TTI, and upcoming N transmission(s) resource, where the indicated N transmissions resource can be used a different TB. This option is illustrated in Figure 2.
Option 2 is an enhancement of option 1. When N is equal to the re-transmission number, the bit size of option 2 will be the same as that of option 1. And each data transmission has the similar reliability, since current data transmission can be indicated by the SAs in current TTI and previous TTI. The reliability of sensing results is also better than option 1. 
Furthermore, when reselection duration is 1 transmission period (100ms), option 2 can select optimal data transmission resource with the consideration of variation of interference environment and vehicle topo status due to mobility of vehicle, since the resource occupation status can be known by the up-coming N transmission resource indication of other transmitting UE. 

 
Figure 1: Option 1


Figure 2: Option 2
System evaluation is performed for above two options, and simulation assumptions are shown in Appendix A. Simulation results are shown in Figure 3-5, we can observe that option 2 with 100ms resource reselection period performs better PRR performance than others, especially in highway scenario. 
Observation: Option 2 performs better PRR performance than others, especially in highway scenario.
Proposal: Each SA can indicate the data transmission resource in current TTI, and upcoming N transmission resources, where the indicated N transmission resources can be used for different TB.
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Figure 3: Highway, 140km/h
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Figure 4: Highway, 70km/h
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Figure 5: City, 60km/h
Observation: Option 2 performs better PRR performance than others, especially in highway scenario.
Proposal: Each SA can indicate the data transmission resource in current TTI, and upcoming N transmission(s) resource, where the indicated N transmissions resource can be used a different TB.
Conclusion
In this contribution, the analysis and evaluation on whether SA indicates the resource used for a different TB are provided. Particularly, we have following observation and proposal:
Observation: Option 2 performs better PRR performance than others, especially in highway scenario.
Proposal: Each SA can indicate the data transmission resource in current TTI, and upcoming N transmission resources, where the indicated N transmission resources can be used for different TB.
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Appendix A: 
Table 1: Simulation assumptions
	Deployment scenario
	Freeway and urban as defined in [4]

	Carrier frequency
	5.9GHz

	System bandwidth
	10MHz

	Transmission of SA and its associated data
	Same subframe

	Tx Power
	SA and Data share 23dBm with 2dB backoff 

	Antenna gain
	3dBi

	Traffic Model 
	Periodic, message generation period=100ms, one 300-byte message followed by four 190-byte messages.

	Synchronization 
	Ideal

	Carrier Frequency Offset
	0

	Vehicle velocity
	Highway: 140km/h, 70km/h
City: 60km/h

	Pathloss model
	As defined in [4]

	Shadowing fading 
	As defined in [4]

	Vehicle density
	Spatial Poisson process, average inter-vehicle distance in the same lane is 2.5 sec * absolute vehicle speed

	Resource pools
	SA pool:
· Total 10 PRBs on both sides of system frequency band
Data pool:
· The 40 PRBs in the middle of system frequency band

	Transmission number 
	2 for small packet(190B)
4 for big packet(300B)

	Modulation and coding scheme
	SA transmission : QPSK, convolution coding
Data transmission : QPSK, Turbo coding
· Small packet with 10PRB
· Big packet with 10PRB

	In-band emission
	· {W,X,Y,Z}={3,6,3,3}
· SA and data of a UE in the same subframe are considered as two clusters

	Resource selection mechanism
	As proposed in [3]

	Reselection period
	100ms, 1500ms and 3500ms

	N upcoming transmissions are indicated by SA
	N=3
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Option1:X=10,Y=10, reselection period 3000

Option1:X=10,Y=10, reselection period 1500

Option2:X=10,Y=10, reselection period 100
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Option1:X=10,Y=10, reselection period 3000

Option1:X=10,Y=10, reselection period 1500

Option2:X=10,Y=10, reselection period 100


image5.emf
0 50 100 150 200 250 300 350 400 450 500

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

City,60km/h

Distance(m)

Data Average PRR

 

 

Option1:X=10,Y=10, reselection period 3000

Option1:X=10,Y=10, reselection period 1500

Option2:X=10,Y=10, reselection period 100
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