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1
Introduction
In this contribution we continue discussing further modifications to SA for V2V using PC5. The contribution is organized as follows:

· Section 2 discusses SA content for V2V 

· Section 3 discusses DCI format for Mode 1 allocation for V2V

· Section 4 concludes the contribution
2
SA Content
Since the V2V transmissions are broadcast, to enable differentiation between transmissions of different cars (in scrambling, reference signal cyclic shift, etc.) the “Group destination id” should be replaced by the “Source id”. 
Proposal 1: Replace “Group destination id” by “Source id”.
In our companion contribution [1] we show that keeping the number of transmissions to 1 leads to good results. Therefore in [2] we propose to cap the maximum number of data transmissions to 2. We also discuss in [2] that a SA needs to indicate all data transmissions in its subframe (if any) and subsequent subframes (if any). This can be indicated using Delta 1 and Delta 2. Here, as discussed in [2], Delta 1 applies to the case where the SA and associated data are not transmitted on the same subframe and is the number of subframes between end of the cluster where SA transmission occurred and the first data transmission. Delta 2 is the number of subframes between the first and second data transmissions. Delta 2 is set to zero if the last transmission is indicated by a SA. Delta 1 and Delta 2 can be indicated in the SA instead of T-RPT. Delta 1 and Delta 2 can be 3 bits, i.e., represent values between 0 and 7 with granularity of one subframe. Figures 1, 2 and 3 illustrate how Delta 1 and Delta 2 will be used in different cases.
Figure 1. SA pool divided into clusters of length LPSCCH to enable Release 12 hopping

Figure 2. SA and associated data transmission on same subframe on potentially non-adjacent resources

Figure 3. SA and associated data transmission on same subframe on adjacent resources
Proposal 2: SA indicates Delta 1 and Delta 2 instead of T-RPT.
Since the reselection of resources for Mode 2 can be based on sensing the two transmissions of data need to be arbitrarily indicated in the SA. This can be indicated using an offset between the first and second transmissions in frequency.

Proposal 3: SA indicates the offset in frequency between the first and second data transmissions.
Furthermore a reservation bit can be added to the SA to indicate whether the vehicle plans to reuse the indicated resources in the next period or not.
Proposal 4: SA indicates whether it plans to use resources in the next period using a reservation bit.
The other content of SA can remain the same. 
Proposal 5: The other SA content can remain the same.
Table 1 summarizes the SA content. Note that like Release 12/13 the “Data frequency resource” indicates the number of RBs and the RB position of the first the data transmission.
	Field
	Size (bits)
	Note

	Source identity
	8
	

	Delta 1
	3
	Number of subframes from end of cluster to the first data transmission. Only relevant for the case where SA and associated data is not transmitted on the same subframe.

	Delta 2
	3
	Number of subframes between the first and second data transmissions. Set to zero if no second transmission occurs.

	Data frequency resource
	5 – 13
	Depending on system BW.

	Frequency offset between first and second transmissions
	3 – 7
	Depending on system BW.

	Reservation bit
	1
	Only relevant to Mode 2.

	Data MCS
	5
	64 QAM not supported.

	TA
	11
	Needed only for Mode 1.

	CRC
	16
	

	Total
	55-67
	Depending on system BW.


Table 1: Proposal for SA content
3
Mode 1 Grant
To enable Mode 1 grant for V2V a notion of V2V-RNTI should be introduced. The V2V-RNTI will also allow a UE to differentiate between a D2D grant and a V2V grant. A new DCI format is also needed. The new DCI format can be based on DCI5 with some changes.
Proposal 6: Introduce a notion of V2V-RNTI and a new DCI format to enable Mode 1 grants for V2V. The new DCI format will be based on DCI5 with following changes.
Delta 1 and Delta 2 can be indicated by the new DCI. We note that the 7 bits of T-RPT are being reused by Delta 1, Delta 2 and one bit indicating same or different subframe.

Proposal 7: Add Delta 1 and Delta 2 to the new DCI. These will replace the T-RPT field.
The remaining content can remain the same as DCI5. Even though the content maybe reinterpreted.

Proposal 8: The remaining fields can be same as DCI5 although some of the fields may be reinterpreted.

The control resource index field will be interpreted based on whether SA and associated data transmissions occurs on same subframe or not. For SA and associated data transmission on different subframes the control resource index will apply to the first cluster that occurs 4 subframes after reception of DCI.

Proposal 9: For SA and associated data transmission on different subframes the control resource index will apply to the first cluster that occurs 4 subframes after reception of DCI.

For non-adjacent same subframe SA and data transmission the control resource index will apply to the first subframe with SA resources that occurs 4 subframes after reception of DCI. The second SA transmission will occur on the same subframe as the data transmission. The frequency resource location of the SA will be a function of the location first SA resource.

Proposal 10: For non-adjacent same subframe SA and data transmission the control resource index will apply to the first subframe with SA resources that occurs 4 subframes after reception of DCI. The frequency resource location of the second SA will be a function of the location first SA resource.

For adjacent same subframe SA and data transmission the control resource index will not be relevant and the data frequency resource field will indicate the location of the SA also.
Proposal 11: For adjacent same subframe SA and data transmission the control resource index will not be relevant and the data frequency resource field will indicate the location of SA also.

Table 2 summarizes the DCI content.
	Field
	Size for 1.4MHz (bits)

	Hopping flag
	1

	Data RB allocation
	5-13

	Delta 1
	3

	Delta 2
	3

	Control resource index
	6

	TPC
	1

	Total
	19-27


Table 2: Proposal for DCI content

4
Conclusion

In this contribution we made the follow proposals for SA and Mode 1 grant for PC5 based V2V.
Proposal 1: Replace “Group destination id” by “Source id”.
Proposal 2: SA indicates Delta 1 and Delta 2 instead of T-RPT.
Proposal 3: SA indicates the offset in frequency between the first and second data transmissions.
Proposal 4: SA indicates whether it plans to use resources in the next period using a reservation bit.
Proposal 5: The other SA content can remain the same.
Proposal 6: Introduce a notion of V2V-RNTI and a new DCI format to enable Mode 1 grants for V2V. The new DCI format will be based on DCI5 with following changes.
Proposal 7: Add Delta 1 and Delta 2 to the new DCI. These will replace the T-RPT field.
Proposal 8: The remaining fields can be same as DCI5 although some of the fields may be reinterpreted.

Proposal 9: For SA and associated data transmission on different subframes the control resource index will apply to the first cluster that occurs 4 subframes after reception of DCI.

Proposal 10: For non-adjacent same subframe SA and data transmission the control resource index will apply to the first subframe with SA resources that occurs 4 subframes after reception of DCI. The frequency resource location of the second SA will be a function of the location first SA resource.

Proposal 11: For adjacent same subframe SA and data transmission the control resource index will not be relevant and the data frequency resource field will indicate the location of SA also.
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