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[bookmark: _Ref174151459][bookmark: _Ref189809556]In RAN#70 a WI, support for V2V services based on LTE sidelink was approved [1]. 
In this contribution, we discuss scheduling assignment for PC5-based V2V.  
Discussion
SA location and power allocation
In Rel. 12/13, SA and data resource pools are TDMed to reduce power consumption of receiver UEs. However, vehicle UE may have more freedom for battery consumption and always monitoring of a receiver vehicle UE is not a big problem. As discussed in [2], there is a benefit to reduce half duplex constraint when SA and data can be transmitted in a same subframe. We discuss issues when SA and data are FDMed in a same subframe.
If SA information is embedded within data like UCI piggyback, resource allocation is blindly detection or fixed. In other words, to support flexible message size in V2V communication, UE implementation complexity will not be acceptable. In a different way, resource allocation information is only transmitted in separated physical channel and other SA contents can be piggybacked in data. In this method, more specification work is necessary. Therefore, it is preferred that SA is transmitted via separated physical channel with data. 
Proposal 1: It is preferred that SA is transmitted via separated physical channel with data.
When the multi-cluster transmission of SA and data is allowed, maximum power reduction (MPR) to cope with cubic metric (or PAPR) increase should be taken into account. The maximum cubic metric increase can be dependent on SA and data location and its bandwidth but it is RAN4 issue. 
Observation 1: When SA and data are FDMed with separated physical channels, it is necessary for RAN4 to study how much MPR is required. 
Another issue is power setting between SA and data. Basically, SA coverage should be larger than data coverage to receive data correctly. In theory, two times wider SA coverage than data coverage can be meaningful since it can mitigate the hidden node problem. If the same power spectral density (PSD) is assigned to SA and data, there will be a problem since it does not guarantee the coverage of SA in some case. Even then if same power between SA and data is allocated, it is encountered that too high PSD difference between SA and data when wideband data is transmitted as illustrated in Fig. 1. RE power control dynamic range is already specified for the base station. In TS36.104, there is RE power dynamics requirement for eNB as follows,
--- TS36.104 ---
[bookmark: _Toc408330173]6.3.1		RE Power control dynamic range
The RE power control dynamic range is the difference between the power of an RE and the average RE power for a BS at maximum output power for a specified reference condition. 
[bookmark: _Toc408330174]6.3.1.1	Minimum requirements
RE power control dynamic range:

Table 6.3.1.1-1 E-UTRA BS RE power control dynamic range
	Modulation scheme used on the RE
	RE power control dynamic range (dB)

	
	 (down)
	 (up)

	QPSK (PDCCH)
	-6
	+4

	QPSK (PDSCH)
	-6
	+3

	16QAM (PDSCH)
	-3
	+3

	64QAM (PDSCH)
	0
	0

	256QAM (PDSCH)
	0
	0

	NOTE 1: 	The output power per carrier shall always be less or equal to the maximum output power of the base station.


--- 
Similar power dynamic range for sidelink transmission of UE needs to be imposed to avoid signal distortion due to too high PSD difference between SA and data channels. It is noted that there is no RE power dynamic range requirement for UE. For example, when PUSCH and PUCCH are transmitted simultaneously, there is no requirement for power difference between different channels. The reason is uplink transmission can be controlled by eNB. However, at the UE autonomous transmission, since there is no tight eNB control, the maximum PSD difference restriction between SA and data should be specified. 
Even if FDMed transmission between SA and data is allowed, SA should be transmitted in different subframe with data when SA coverage does not be guaranteed. It means that UE can indicate whether associated data can be transmitted within same subframe or not. 
Observation 2: When SA and data are FDMed with separated physical channels, SA power should be properly allocated to guarantee larger coverage of SA than the coverage of data.
Observation 3: When SA and data are FDMed with separated physical channels, it is necessary for RAN 4 to study how much PSD difference between SA and data can be tolerable. 
Proposal 2: TDMed SA and data transmission is preferred if several issues relate to the FDMed transmission are not resolved. 

[image: ]
Fig. 1 power allocation examples between SA and data
SA contents
It is preferable to re-design PSSCH contents since there is unnecessary or inefficient field for PC5 based V2V operation and the usable number of REs is different with legacy PSCCH to cope with high Doppler [3]. 
· [bookmark: _GoBack]Frequency resource allocation: Existing frequency resource allocation field indicates resource allocation in RB unit, but since PC5 based V2V has limited number of message sizes, sub-channelization may be performed for resource allocation. For example, if there is 50RBs for system bandwidth that can be divided into five subchannels, RA bits can be reduced to ceil (log2 (5 * 6/2)) = 4bits. Also if SA and data are FDMed contiguously, SA location can indicate starting RB of data, so the number of RA bits can be further reduced to ceil(log2(5))=3bits in this example. 
· TA: TA does not seem necessary at least in some operation scenarios, e.g., in an ITS-dedicated carrier where no LTE network is deployed. In particular, for the case of using GNSS timing, even for the mode 1, TA will not be used. Therefore, it should be possible to exclude the TA field in some V2X operation scenarios. 
· ID: ID is an existing group destination ID is not required if V2V operation is broadcast and safety purpose. However, since ID is being used to generate the scrambling sequence and DMRS sequence of data, and data subframe randomization discussed in [4] as well. It is necessary for ID to be included in SA. 
· T-RPT: T-RPT may be introduced if the resource allocation scheme based on randomization. If sensing based resource allocation is applied, T-RPT may not be used and contiguous transmission can be used. 
· Retransmission number: Retransmission number may be different, depending on the message type and configure resource pool, it can be signaled by the SA. 
· MCS: MCS field is necessary.
· 1bit indicator for resource reservation/occupation: As discussed in [x], this field is to indicate whether resource will be occupied in next message generation period or not. 
· Reserved bits for future release: CIF field can be considered. If multi carrier operation is supported, the carrier frequency transmitting SA can be different with carrier frequency transmitting data. Some of reserved bits for other purpose can be considered.  
· CRC: 8bits CRC field can be considered to reduce SA information bit size and to ensure link quality. 
As a result, SA contents can vary widely according to resource allocation method and resource pool structure. The contents and RB size of SA should be re-designed in consideration of the coverage of the SA carefully. As a minimum possible SA size, we can consider 30 bits in 10 MHz system bandwidth by the following bit allocation:
· Frequency resource allocation: 4 bits
· ID: 8 bits
· Retransmission number: 2 bits
· MCS: 5 bits
· Indicator for resource reservation/occupation: 1bit
· Reserved bits: 2 bits
· CRC: 8 bits
Proposal 3: It is preferable to re-design PSCCH contents for PC5 based V2V.

Conclusion
This contribution discussed scheduling assignment for PC5 based V2V. Based on the discussions, the following observations and proposals were made:
Proposal 1: It is preferred that SA is transmitted via separated physical channel with data.
Observation 1: When SA and data are FDMed with separated physical channels, it is necessary for RAN4 to study how much MPR is required. 
Observation 2: When SA and data are FDMed with separated physical channels, SA power should be properly allocated to guarantee larger coverage of SA than the coverage of data.
Observation 3: When SA and data are FDMed with separated physical channels, it is necessary for RAN 4 to study how much PSD difference between SA and data can be tolerable. 
Proposal 2: TDMed SA and data transmission is preferred if several issues relate to the FDMed transmission are not resolved. 
Proposal 3: It is preferable to re-design PSCCH contents for PC5 based V2V.
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