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1 Introduction
There are some agreements related to SA schedule assignment from the last meeting [1] as follows:

1）Agreements:
When SA and the associated data are transmitted in the same TTI, they can be transmitted in non-adjacent RBs
2）Agreements:
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)

3) Agreement:

· For SPS of V2V traffic for mode-1 SPS on PC5:

· The eNB may configure multiple SPS configurations for a given UE
· At least SPS-configuration-specific MCS (if MCS is part of the SPS-configuration) and SPS-configuration-specific periodicity can be configured

· FFS if/which other SPS parameters can differ across the SPS-configurations

· The eNB can dynamically trigger/release the different SPS-configurations by use of (E)PDCCH

· Details of the trigger/release are FFS

In this contribution, we discuss the SA contents enhancement for SPS, FDM between SA pool and data pool, different transmission cases about SA, and its associated data in the same TTI or on different TTI.
2 Enhancements of SA contents for sidelink transmission
2.1 SPS information
For mode1 Sidelink, semi-persistent scheduling (SPS) means that the eNB allocates a set of periodically occurring resources for sidelink scheduling assignment (SA) and data transmission. SA and data transmitted periodically on allocating resources, means that the reception UE on sidelink must inform the SPS information by transmission SA to get resource allocation in advance. In Rel-12, there is not any relevant information in SA. The SPS information may be extended in V2V, such as SPS period, SPS reserved indication, transmitting indicator and SPS process index, etc. The SA will transmit in every activated SPS period in a SPS scheduling whether or not transmission of its associated data. The received UE decodes SA at a fixed resource to get the SPS scheduling and its data resource allocation information and decodes the data, in which the received UE avoid selecting the same resource transmission.  

· SPS period

The SPS period is necessary for receiving UE in sidelink to reduce blind detection SA. For V2V the different services have different SPS periods. The period for SPS may be scheduled by GEO information, UE report, etc. The UE get information about semi-persistent occupancy of resources by sensing and select blank resources to avoid collision. The overhead can be about 3~4 bits to indicate a set of quantitative periods.

·  SPS reserving indication
It indicates the SPS resource whether to reserve in the following SPS period.  The indication can be used to terminate the SPS scheduling as well. If the receiving UE don’t get the information it will continue decoding the SA many times until it’s terminated by maximum error decoding times. The overhead could be 1 bit.
· Transmitting Indicator
In the agreement SPS scheduling, if the UE does not have data to transmit, then the UE does not transmit PSSCH, which means it will transmit SA on reserved SPS resource. If it keeps 1 bit in the SA content it will reduce the decoding invalid data. Indeed, it will not affect the performance by the infrequency of no data transmitting and the overhead is FFS by comprehensive evaluation.
· SPS processes index
In SPS scheduling, it may have many processes for different services, the UE can be configured by multiple SPS at same time and the overhead is less 3 bits.
· SPS counter

Indicating the number of SPS periods of a SPS has scheduled, it is ended by the UE GEO report, emergency, etc, so it is unnecessary.
Proposal 1: The SPS period, SPS reserving indication and SPS processes index is needed in SA. Other indications need more discussion. 
2.2 Enhancements of existing SA context
In this section, we go through fields that existing in SCI0 and focus on resource allocation indication for the two cases.
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Figure1: Schema between SA transmission and its associated data transmissions
SA and data are frequency division multiplexing (FDM) and it can reduce the delay by controlling the subframe interval t1 between SA transmitted and data. In this instance, t1 is greater than or equal to zero and t1 is the scheduling timing between SA and data. When t1 is equal to zero, it means that the SA and the associated data are transmitted in the same TTI. It is possible that t1 can adjust the subframe scope of the resource selection in which t1 can be introduced as a new field in SA. Some fields like time resource patterns of transmission (T-RPT) pattern could be considered for supporting two case schemas in the same sidelink control information (SCI) format, for simplification indicating the subframes for associated data transmission, assuming two repetitions are used for SA. The pattern is similar to D2D, for being transmitted in the same TTIs, the scheduling timing “t1” can be configured as “0”, for transmitted in different TTIs, and the overhead is about 3 bits to indicate the scheduling timing between SA and associated data. 
Proposal 2: Adopting same format for SA in the same TTI and different TTI
SA and data coexist in the same TTIs and different TTIs at the same time, if SA and data are FDMed and located in the same TTIs. The timing advance (TA) for SA and data should be the same and the indication can be removed, so the overhead 11bits can be used for the new request for V2X, such as t1 and T-RPT extension. 
The existing contents in SA are analyzed based on the possible enhancements for PC5 based V2V communication as below:

· Frequency hopping flag: Keep for frequency diversity gain
· Resource allocation: Legacy resource block assignment
· T-RPT: assuming one TB can be transmitted multiple in a V2X SPS period. 
In Figure 1, in the same TTI, the T-RPT is 1100000

               In different TTIs, the T-RPT is 1010101
Note: The subframe is indicated by the bitmap in T-RPT, it is more flexible to choose idle resource after sensing.

· Modulation and coding scheme: There is no need to modify the field of MCS
· TA: It would not be needed
· Group destination ID: keep
3 Summary

All the proposed modifications to SCI content for support of SPS and configurable timing relation are reflected in the Table 1. The table summarizes our view.

Table 1: Content in SA to support SPS  
	Fields
	Size (bits)
	Description

	Frequency location of data transmission(s)

	5~13
	Indicating the frequency resource allocation in whole system bandwidth

	Frequency hopping flag
	1
	

	The scheduling timing
	3


	Indicating the scheduling timing between SA and associated data

New field

	Time location of data transmission(s):


	7
	Indicating the subframes for associated data transmission

	Group destination ID
	8
	8

	MCS
	5
	

	SPS period
	3
	New field

	SPS reserving indication
	1
	New field

	SPS processes index
	2
	New field


Proposal 3: Consider the SCI content changes as proposed in Table 1.
4 Conclusion

 In this contribution, the SA content is discussed. We propose:
Proposal 1: The SPS period, SPS reserving indication and SPS processes is needed in SA. Other indications need more discussion.

Proposal 2: Adopting the same format for SA in the same TTI and different TTI.

Proposal 3: Consider the SCI content changes as proposed in Table 1.
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