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1 Introduction
In this contribution we discuss potential SCI contents. We start by listing the relevant existing agreements.

At RAN1 #84 the following was agreed:
Agreements:
· SA pool and its associated data pool can be FDMed
· Channel coding and DFT precoding between PSCCH and PSSCH are separated

· Scheduling assignment of PSSCH is transmitted on PSCCH from this UE
· RB size of PSCCH is fixed in the specification.

· FFS contents of PSCCH

At RAN1 #84bis the following was agreed:
Agreement:
· Proposal 3:

· Down-select between two alternatives at RAN1#85 meeting

· Alt.1 Priority information is signaled in SCI

· Alt.2 Priority information is not signaled in SCI 

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)

Agreement:
· In UE autonomous resource selection mode, SA can be transmitted for every TB.

· FFS whether to support transmitting and/or receiving TB without SA

· FFS whether every data (re)transmission for the same TB has the associated SA transmission.
Agreement:
· In UE autonomous resource selection mode,

· UE transmits SA at TTI n+c indicating the associated data which is transmitted at TTI n+d (FFS d with d>=c), where c and d are integers

· UE indicates whether it intends to reuse the frequency resource signaled for transmission at TTI n+d for potential transmission at TTI n+e for another TB (FFS e with d<e), where e is an integer

· FFS whether this indication is implicit or explicit.

· FFS if and how to signal the value for e

· FFS how the UE determines the value for e

· FFS whether e is a single value or can be multiple values

· FFS whether, and if so how, a UE can notify later that it no longer intends to use the resource at TTI n+e.

· FFS how the UE decides to indicate this

· Other details FFS

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

· Working assumption: The UE can indicate to the eNB that it does not intend to transmit data before a transmission associated to an SPS configuration

· FFS any details of the signaling protocol

· FFS whether eNB acknowledgment of the UE indication is needed

2 Discussion of SCI Contents
2.1 Analysis of Current SCI format 0
We first analyze the fields of the existing SCI format 0 to evaluate their applicability to V2V.

· Frequency hopping flag:

This flag is only needed if frequency hopping is supported and optional. This flag is not needed if frequency hopping is either mandatory or not supported. There is currently no agreement on frequency hopping for V2V, so the need for this flag is an open question.

Proposal 1: Investigate need for PSSCH frequency hopping.
· Resource block assignment and hopping resource allocation:

A “resource block assignment” field is obviously needed; its size will depend on which granularity for resource assignment in the frequency domain is agreed.

Hopping resource allocation is needed only if frequency hopping is supported.
· Time resource pattern (TRP):

This field is not needed if SA and its associated data are transmitted in the same TTI/subframe. Otherwise this field could in principle be re-used, but it seems preferable to redesign the way in which time resources are indicated.

· Modulation and coding scheme (MCS):

Can be re-used without change.

Proposal 2: Re-use MCS field without change.
· Timing advance indication (TAI):

Whether this is needed depends on whether PSCCH and PSSCH use different radio frame timing. In D2D sidelink transmission mode 1, PSCCH is transmitted with the observed timing of the synchronization source while the PSSCH uses the same timing advance as the PUSCH. TAI then indicates PSSCH timing relative to PSCCH timing. The rationale for transmitting PSSCH with the timing of PUSCH is to minimize PSSCH interference to PUSCH. 

The TAI field is fairly large (11 bits in D2D) and it should be considered carefully if it is really needed for V2V. The situation compared with D2D could be different because V2V might typically operate on a dedicated carrier (no interference to PUSCH) and UEs might be allowed to send V2V messages even when they are under network coverage but do not have valid TA.  

Proposal 3: Investigate need for Timing Advance Indication.
· Group destination ID:

In D2D, this field serves several functions:

1. Message filtering at SCI level;
2. Initialization of the scrambling sequence generator;
3. Selection of group hopping, cyclic shift and orthogonal sequence for DMRS.
In V2V, so far no need for message filtering at SCI level has been identified; it is not clear whether any future work item for V2P or V2I over PC5 would require such filtering. 

For the other two functions it should be investigated if explicit signaling of an ID can be avoided; the value required for initialization of scrambling and DMRS parameters could in principle be derived implicitly from properties of the SA.
Moreover, there is only a single group comprising all V2V UEs, hence the group destination is fixed and it does not seem useful to signal this fixed group destination or to use it for scrambling or selection of DMRS parameters, so a different ID would have to be used. E.g. [4] proposes to use a “Source Id” instead of group destination ID; however, such a usage would have to take into account the requirement to support the anonymity of the V2V UE, hence such a “Source Id” must not allow tracking a UE over long periods of time and would have to change from time to time. Instead of a constant “Source Id”, which identifies the UE, a random number changing for every transport block could be used. 

Proposal 4: Discuss further if there is a need for message filtering at SCI level.

Proposal 5: Discuss options for “ID” to be used in initialization of scrambling and DMRS settings.

2.2 New Fields that may be required
This section evaluates fields that may be required for V2V:
· Time resource allocation:

This field has to support both the case of SA and its associated data transmitted in the same subframe and in different subframes. It should support indicating one or more data transmissions (multiple data transmission of the same transport block, for incremental redundancy or repetition).

Details of the field definition will depend on the number of data (re)transmissions scheduled by a single SCI transmission and on the range of the time offset between time offset reference point and associated data; e.g. as defined by the duration of the scheduling period, if the concept of scheduling period is supported. If the data transmissions are defined according to some patterns as in D2D, only a reference to the pattern is sufficient; defining a set of patterns hence allows a compact way of signaling.

Proposal 6: Investigate how to indicate time resource allocation in a compact way.

· Priority:
Purpose:

1. Can be considered when performing sensing for resource selection.
2. If an SA transmission indicating high priority precedes transmission of the associated high-priority data then it can trigger preemption of other UEs’ lower-priority data transmissions that would either collide with the high-priority data transmission, or would be so close in frequency that IBE from the lower-priority data transmission might adversely impact reception of the high-priority data ([3]).
This allows the following to prioritization scheme: If a vehicular UE has a high-priority message to transmit and all resources seem to be occupied then this UE can identify resources used for lower priority data, based on their SCI transmissions. It can then decide to pre-empt a lower-priority data transmission; the affected UE with the pre-empted lower priority transmission can detect that it has been pre-empted by decoding the SCI indicating the higher priority transmission and it will cancel its own transmission. Priority is discussed in more detail in a companion contribution [5].
The number of priority levels to be supported by this field requires further study.

Proposal 7: Include a priority field in the SCI for V2V.

· Reservation flag/Semi-Persistent Transmission Periodicity:

Sensing is simplified if the SCI contains an indication that the UE transmitting the SCI wishes to reserve the indicated resources for future transmission. 

Since it has been agreed that multiple periodicities will be supported, at least for SPS in transmission mode 1, the SCI should also indicate the applicable periodicity.

These two elements can be combined into a single field; e.g. if there are 3 supported values for the periodicity then a field of size 2 bits is sufficient to encode both these elements.

Proposal 8: Include a field containing reservation flag and semi-persistent transmission priority in the SCI for V2V.
· Redundancy version RV/New Data Indicator NDI:

If incremental redundancy is supported and the redundancy version of each transmission cannot be derived from the timing of the transmission then RV needs to be included in the SCI. Likewise for New Data Indicator.
3 Conclusions

In this contribution we discussed the contents of the SCI for V2V. 
Proposal 1: Investigate need for PSSCH frequency hopping.
Proposal 2: Re-use MCS field without change.
Proposal 3: Investigate need for Timing Advance Indication.
Proposal 4: Discuss further if there is a need for message filtering at SCI level.
Proposal 5: Discuss options for “ID” to be used in initialization of scrambling and DMRS settings.
Proposal 6: Investigate how to indicate time resource allocation in a compact way.
Proposal 7: Include a priority field in the SCI for V2V.
Proposal 8: Include a field containing reservation flag and semi-persistent transmission priority in the SCI for V2V. 
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