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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]At the RAN1 #85 meeting, the following agreement on the multiplexing of SA and its associated data was reached [1]:
· Allow resource pool definition where SA and associated Data transmitted on the same subframe are always adjacent in frequency
· All the PRBs used for the SA and associated data transmissions should be contiguous in frequency.
· Details FFS
· For a SA and associated data resource pool it should be (pre)configured whether the SA and associated data transmission by all the UEs using this pool either occur on the same subframe in an adjacent manner, or occur on different subframes, (FFS or occur on the same subframe in a potentially non-adjacent manner).
· [bookmark: OLE_LINK1]If the FFS part is not supported, this reverts the existing agreement “When SA and the associated data are transmitted in the same TTI, they can be transmitted in non-adjacent RBs.”
· Strive for not increasing the number of SA blind decoding to enable this.

In this contribution, we discuss the details, such as multiplexing of SA and data, whether data can be transmitted without associated SA, etc.
Alternatives for FDM transmission of SA and its associated data
When SA and its associated data are transmitted in the same TTI, two possible alternatives are shown in Figure 1.

(a) Alt.1 Non-adjacent SA and data

(b) Alt.2 Adjacent SA and data
[bookmark: _Ref457378646][bookmark: _Ref447093971]Figure 1. Alt.1 and Alt.2 of SA and its associated data in the same TTI
For Alt.1 (non-adjacent), the SA and the associated data are not adjacent in frequency. A few PRBs are reserved for SA in each TTI. The number of PRBs for data is a variable and is indicated by the SA and consecutive PRBs are used for data transmission. As a result, the number of blind attempts to decode SA for a receiver is small. Rel-12 D2D SA and data resource configuration can be reused.
For Alt.2 (adjacent), the SA and the associated data are adjacent in frequency for better MPR performance. However, some specific resources may also need to be reserved for SA transmission to reduce the attempts of blind decoding. The SA channels (yellow) can be evenly located in the entire frequency resource as shown in Figure 2. Consequently, the data resource may be sliced into pieces, which will therefore degrade MPR performance. 


[bookmark: _Ref457378817]Figure 2. Multiple subchannels are used for a data transmission
Observation 1: Non-adjacent SA and data transmission should be specified.
SA and data association
In this section, we first investigate whether a data TB can be sent without SA.
The case where a TB is transmitted without SA is shown in Figure 3. For instance, with semi-persistent resource allocation, the SA is transmitted in the first period and is absent in the next one or multiple periods. Since the SA is only occasionally transmitted, missing the SA of one TB means that several subsequent TBs could be lost. A UE accessing the system in the following periods without SA will certainly fail to receive the TB(s). In order to ensure reliable communication for a V2V, which is a safety application, and to use resources more efficiently, we propose the following:
Proposal 1: A UE cannot transmit TB without SA.


[bookmark: _Ref458759524][bookmark: _Ref450825461][bookmark: _Ref450038255]Figure 3. Transmitting some TBs without the associated SA (e.g. same subframe transmission)
Another issue to be addressed is whether every data (re)transmission of the same TB has an associated SA transmission. The case where an SA is not always transmitted is shown in Figure 4, where the SAs of the second and the fourth transmissions are not transmitted. As a result, there are only 2 chances to receive the 2 SAs. Some receivers may miss one or both SAs (e.g., due to half-duplex issues) and thus, the associated data. Consequently, the system performance would be degraded.


[bookmark: _Ref458759336][bookmark: _Ref450825434][bookmark: _Ref450036874][bookmark: _Ref446319755][bookmark: _Ref440526009][bookmark: _Ref442355717]Figure 4. Some transmissions are without the associated SA (e.g. same subframe transmission)
Proposal 2: SA is transmitted with each (re)transmission of a TB.
Conclusions
In this contribution, the details, e.g. multiplexing of SA and data, whether data can be transmitted without associated SA, are discussed. Based on analysis above, we have:
Observation 1: Non-adjacent SA and data transmission should be specified.
Proposal 1: A UE cannot transmit TB without SA.
Proposal 2: SA is transmitted with each (re)transmission of a TB.
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