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1. Introduction
In RAN2#91bis meeting, the V2V message size related issues were discussed, and a LS [1] was sent out to inform other groups that RAN2 have made the following conclusion:
=>
RAN2 assumes that RAN1 will continue their work with the existing assumptions. RAN2 will continue to analyze L2 message overhead for V2X message size and will inform RAN1 accordingly. RAN2 will use the RAN1 working assumptions until then. 

In this contribution we continue to analyze L2 model and L2 message overhead for PC5 V2V message transmission. 
2. Discussion
As RAN1’s working assumption is related to PC5 based V2V messages, in the following sections, we gives the analysis on the L2 overhead based on the current D2D protocol stack.
Two transmission models are supported in current D2D from Rel-12, one is D2D discovery model and the other is D2D communication model.
For D2D discovery model, fixed-message-size broadcast messages are used to carry D2D messages. The protocol stack is very simple and there is no additional L2 overhead. But for V2V messages, as the message size is not fixed and may be changed dynamically in a large range, it is hard to make it fixed. In D2D communication model, the message size can be flexible, and the V2X message length is variable as defined in [2]. So we could assume the PC5 based V2V model being similar to D2D communication model.
Proposal 1: D2D communication like model is used for PC5 based V2V transmission.
Based on D2D communication model, L2 overhead is anylized below.

1) Length of PDCP header
The SLRB PDCP Data PDU format is as shown in Figure-1. The PDCP header Length is 5bytes.
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Figure-1: PDCP Data PDU format for SLRB
For the security information (i.e. PGK ID and PTK ID) in PDCP header, since the V2X security mechanism is still FFS and it is possible there is no 3GPP security mechanism, in this state this part can be excluded from PDCP header in RAN2 analysis. So the length of PDCP header can be assumed as 3 bytes.
Observation 1: The security information in PDCP header can be not considered. 

Observation 2: 3 bytes can be assumed as the overhead in PDCP layer for V2V message. 

2) Length of RLC header
For D2D communication, RLC UM is used and the SN is 5bit. The corresponding RLC UM PDU format is shown in the following Figure-2 to Figure-4. The minum size of RLC header is 1byte and the maximum size of RLC header has relation with the SN size and the number of LIs. 
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Figure-2: UMD PDU with 5 bit SN (No LI)
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Figure-3: UMD PDU with 5 bit SN (Odd number of LIs, i.e. K = 1, 3, 5, …)
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Figure-4: UMD PDU with 5 bit SN (Even number of LIs, i.e. K = 2, 4, 6, …)

Observation 3: 1 bytes can be assumed as the overhead in RLC layer for V2Vmessage. 

3) Length of MAC header
The MAC subheader is as in Figure-5 and Figure-6. If only the data of one logical channel is contained in one MAC PDU, the MAC header length is 8 or 9 bytes.
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Figure-5: R/R/E/LCID/F/L MAC subheader
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Figure-6: SL-SCH MAC subheader
The potential factor which may affect the length of MAC header is the length of SRC and DST. According to [2], the TemporaryID is defined  as below:
“This is the 4 octet random device identifier, called the temporary ID.  In essence, this value when used for a mobile OBU device (unlike a typical wireless or wired 802 device) will periodically change to ensure the overall anonymity of the vehicle.  Because this value is used as a means to identify the local vehicles that are interacting during an encounter, it is used in the message set. Other devices, such as infrastructure (RSUs), may have a fixed value for the temporary ID value. See also DE_StationID which is used in other deployment regions.”. 
The TemporaryID is 4 bytes and is used in V2V messages. The DE_StationID which is mentioned above is used in I2V messages. Considering the vehicles near a certain enouncer may changed frequently, to avoid ID collision, the SRC in MAC subheader also should be extended to 4 bytes like TemporaryID. And since the destination ID is not useful, DST can be removed. So assuming SRC extended from 3 bytes to 4 bytes, and DST is not existed, 8 bytes can be assumed as the overhead in MAC layer. 
So it is proposed that SRC is 4 bytes and DST is removed for V2V transmission.
Observation 4: 8 bytes can be assumed as the overhead in MAC layer for V2Vmessage. 

According to the analysis above, for each L2 layer the overhead is given in Table 1. 

Table 1
 L2 overhead of V2V message
	L2 sub-layer
	The length of header (Unit: Bytes) 
	IE in header

	PDCP
	3
	SDU Type, PCP SN

	RLC
	1 (at least)
	SN, LI (variable)

	MAC
	8
	LCID, L, SRC(extended)

	total
	 12
	


Proposal 2: L2 overhead for V2V message size can be assumed 12 bytes.

Based on the analysis above, we propose:

Proposal 3: Send a reply LS to inform RAN1 that based on their working assumption on V2V message size, additional L2 overhead (12 bytes) should be considered.
3. Proposals
According to the analysis in section 2, we propose:
Proposal 1: D2D communication like model is used for PC5 based V2V transmission.
Proposal 2: L2 overhead for V2V message size can be assumed 12 bytes.
Proposal 3: Send a reply LS to inform RAN1 that based on their working assumption on V2V message size, additional L2 overhead (12 bytes) should be considered.
4. References

[1]
R2-155003
LS on V2X message characteristics

RAN2
[2]
SAE J2735
DEDICATED SHORT RANGE COMMUNICATIONS (DSRC) MESSAGE SET DICTIONARY
PAGE  
4
R2-156253

_1504698310.vsd
�

E�

FI�

SN�

�

Data�

...


Oct N


Oct 1


Oct 2



_1504698312.vsd
�

LI2�

E�

LI2�

E�

LI1�

LI1�

E�

FI�

SN�

�

Data�

Oct N


Oct 1


Oct 2


Oct 3


Oct 4


...


LIK�

E�

LIK�

E�

LIK-1�

LIK-1�

Oct [2+1.5*K-1]


...


Oct [2+1.5*K-2]


Oct [2+1.5*K-3]


Oct [2+1.5*K]



_1504698313.vsd
LCID


R


F


L


R/R/E/LCID/F/L sub-header with 7-bits L field


R/R/E/LCID/F/L sub-header with 15-bits L field


R


E


LCID


R


F


L


R


E


L


Oct 1


Oct 2


Oct 1


Oct 2


Oct 3



R
R
R
R
V
SRC
DST
Oct 1
Oct 2
Oct 3
Oct 4
Oct 5
Oct 6



_1504698311.vsd
�

テキスト�

LI2�

E�

LI2 (if K>=3)�

E�

LI1�

LI1�

E


FI


SN�

�

Data�

Oct N


Oct 1


Oct 2


Oct 3


Oct 4


...


LIK-1�

E�

LIK-1�

E�

LIK-2�

LIK-2�

...


Padding�

E�

LIK�

LIK�

Oct [2.5+1.5*K-1]


Oct [2.5+1.5*K-2]


Oct [2.5+1.5*K-3]


Oct [2.5+1.5*K-4]


Oct [2.5+1.5*K-5]


Oct [2.5+1.5*K]


Present if K >= 3�


_1504698309.vsd
PTK Identity (cont.)


Data


PTK Identity


Oct 6


PDCP SN


PDCP SN (cont.)



PGK Index


Oct 1


Oct 2


Oct 3


Oct 4


Oct 5


...


SDU Type



