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Introduction
This document is update of R1-155358 and would continue discussing resource allocation mechanism which is one of objectives described in [1].
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Compared with D2D, there are more UEs in V2X scenario so it is important to reduce signalling overhead whatever from lower layer to higher layer. Crowded transmission of SA and data would increase the collision probability and at the same time transmitting UE may miss many messages due to half duplex issue.  It may cause critical outcome for vehicles.
Semi-static scheduling (SPS) is one of mechanisms adopted in early LTE releases and basically a good approach to reduce SA overhead especially considering one of typical traffics in V2X is periodic transmission.  Some aspects have been discussed in [2].
But based on our understanding purely reusing legacy SPS like mechanism may not work well for V2X especially considering frequent change of vehicle group topology. Such issue is elaborated in Fig.1 below. As there is no SA transmitted during middle SA period, some newly joined UEs can not detect SA and decode the data accordingly. 
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Figure 1 SPS like transmission in V2X
One solution to solve this problem is to still transmit SA after 1st SA period triggering SPS transmission but such SA is multiplexed with data (for discussion convenience such SA is called “embedded SA” in latter sections), as shown in Fig.2. By such approach, we can still keep the benefit of SPS transmission, that is, SA resource pool is relaxed but at the same time newly joined UE will not miss any data during middle SA period of SPS thanks to embedded SA. 
For newly joined UE, it will detect SA in SA resource pool first and then detect embedded SA in data pool. 
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Figure 2 Embedded SA is applied in SPS like transmission in V2X
One problem on above solution would be how to determine time/frequency position of embedded SA as arbitrary transmission of embedded SA would cause big complexity of receiving UE. It would be a general issue regardless of SPS transmission and whether there is SA resource pool in a SA period. 
One solution to determine time domain position of embedded SA is its timing is aligned with application time of T-RPT bitmap and it locates at first few “1” subframes according to certain bitmap as shown in Fig.3. So in this sense, UE needs to assume T-RPT index and knows which subframes will transmit embedded SA.  
Regarding frequency domain position of embedded SA, basically it could be linked with T-RPT index as well or rather independent with T-RPT index. In either option, there will be some restriction on resource allocation in frequency domain. But in overall, the motivation to do so is to reduce decoding complexity of receiver.
By embedded SA, in an extreme case SA resource pool may not be needed. Such approach could increase data resource.. The mechanism to determine time/frequency position of embedded SA could be similar with the solution discussed above for SPS transmission. Therefore, we propose to support it in V2X.  
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Figure 3 Time domain position of embedded SA

Proposal 1: SPS like mechanism should be further evaluated for periodic traffic of V2X
Proposal 2: SA and data multiplexed in the same PRB should be considered  
Another issue is about traffic transmission cross multiple SA periods. This case may often happen due to crowed resources within one SA period and relatively large size of V2X messages.  Based on legacy D2D framework SA needs to be transmitted for each SA period and it will increase collision probability especially in SA resource pool. In this sense, basically we think one SA indicating data of multiple SA periods would be beneficial to reduce SA overhead. SPS discussed above is also kind of scheduling cross multiple SA periods. But we assume even for non-SPS traffic, scheduling cross multiple SA periods would also be beneficial.
In order to reflect frequent change of vehicle group topology, multiple SA periods should be sufficiently short. More detailed solution could be studied further. So we propose 
Proposal 3: SA scheduling multiple SA periods should be further evaluated.
Conclusion
In this document we discussed resource allocation mechanisms for V2X. Basically we propose 
Proposal 1: SPS like mechanism should be further evaluated for periodic traffic of V2X
Proposal 2: SA and data are multiplexed in same PRB should be considered  
Proposal 3: SA scheduling multiple SA periods should be further evaluated.
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