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1. Introduction

    
In RAN1 #78 meeting about mode 2 D2D communication associated to SA, agreement mentions that the UE select a resource with equal probability from the available resources for the first transmission of SA. However, kind of monitor-based method which is called 1-bit reservation announcement is FFS. Corresponding agreements are shown as below: 

Agreement:

· For Mode-2 communication and associated SA: 

· For transmission in a given scheduling period (i.e. including SA and data transmission), the UE selects a resource with equal probability from the available resources for the first transmission of SA, 

· Alt 0: No further details of the selection algorithm are specified in RAN1 specs 

· FFS:1 bit resource reservation announcement is included in SA to indicate that the resource is reserved in the next scheduling period, and the above selection avoids resources for which the UE has received a reservation announcement relating to this scheduling period. 

· Proponents to provide full details of 1-bit resource reservation by 6:59pm - R1-143446.

Moreover, in RAN2 #87 meeting, agreements about the ProSe communication, it mentions that the UE is capable of participate multiple groups (multiple services) as below:
Uu interface

=>
The UE can belong to multiple groups.

=>
It might be beneficial for the network to know which buffer status information is mapped to which D2D communication groups of a UE.
=>
Group Index is informed to the eNB by BSR (either explicit or implicit).

=>
The eNB is aware of Group ID, and mapping relation between Group ID and Group Index.
=>
The UE reports Group ID, and mapping relation between Group ID and Group Index to the eNB.

In this contribution, we discuss the capability of UE to transmit multiple SA in mode2 D2D communication.
2. Discussion 
In previous RAN1 meeting, the resource selection methods of D2D mode 2 communication have been discussed. However, the monitoring-based method of 1 bit reservation in SA is still FFS. Moreover, in RAN2 meeting agreement, the group information may be transmitted by UE to eNB to schedule the priority of communication in each group. 
· 2.1 Monitoring-based selection of scheduling assignment

In mode 2 D2D communication, the eNB may not help scheduling the resources of SA and data in the pre-defined resources pools. Random selections of SA and data resources are discussed as basic selection method. However, in order to reduce the collision probability of SA which is possibly the only control signaling in mode 2 D2D communication, some proposal for monitoring-based methods are raised. 
In document R1-142839 [1], it mentions some sensing thresholds such as SINR/SNR/energy for transmitter UE to selects available resource units in pre-configured D2D resource pools. Moreover, it also mentions the announcement state for transmitter UE. In announcement state, transmitter UE transmits a 1-bit reservation in the SA to announce the corresponding resource is still occupied in next SA period. Anyway, regardless of announcing method is applied or not, the performances of sensing methods (such as collision probability and resource utilization rate) are better than the random selection method [2]. Thus, sensing-based methods should be considered in the RAN1 meeting.
Proposal 1: sensing-based method should be considered in mode 2 communication.
· 2.2 Multiple transmission of scheduling assignment
For the RAN2 points of view, UE can belong to multiple groups corresponding to multiple services. UE may provide a list including group index and each group index associated group identity before Mode1 communication occurrence. Based on the group indices list from D2D UE, eNB may decide the priority between different groups and schedule the D2D transmitter UE with specific group index.
In case of mode 1 communication, each transmitter UE may report buffer status of multiple groups with ProSe-BSR to eNB. More specifically, the ProSe-BSR may include different group index for separating buffer status between different groups. Then, eNB sends the UE corresponding D2D grant and a specific group index associated with the D2D grant (based on the group priority which is decided by eNB or the scheduling for half-duplex). More specifically, transmitter UE follows the D2D grant and group indication from eNB to transmit SA and data within specific group. Furthermore, since eNB can transmit multiple D2D grants which are corresponding to different groups. The mode 1 UE can easily transmit multiple SA and data within different groups in the same SA period. 
Observation 1: mode 1 UE can transmit multiple SA and data within different groups in the same SA period as long as UE receive corresponding D2D grants.
In mode 2 communication, the SA and data resources are all select by UE itself either in random selection or sensing-based selection. Moreover, the priorities of groups can be decided by UE which belongs to multiple groups. Considering a scenario that a mode 2 transmitter UE which is belongs to multiple groups and there has some data need to be transmitted in each group. Since the priorities of groups are decided by mode 2 UE itself, the data within the highest priority group would be transmitted earlier. However, since the available resources can be monitored in the monitoring-based resource selection method. Resources are wasted if transmitter UE only transmits the data within highest priority group even if there are more available resources in monitoring results. Thus, in order to efficiently transmit data of each group in mode 2 communication, UE should have the capability of transmitting multiple SA and multiple data in the same SA period. Figure 1 is an example of multiple SA transmission (focus on the SA part since D2D data may be indicated by SA).







Figure 1: multiple transmission of SA in 1 SA period in mode 2 communication.
In case of figure 1, a mode 2 transmitter UE transits the SA (2 times with same SA transmission) and corresponding data within first priority of group after monitoring the resource pool in first SA period. However, since the mode 2 UE may belongs to multiple groups and the monitoring result shows that there still have some available resources in the SA pool. Thus, the mode 2 transmitter UE transmits more SA and corresponding data within lower priorities of groups in next SA periods. More specifically, after the monitoring of the resource pool, mode 2 UE should have the capability of transmitting multiple SA and data within multiple groups in the same SA period.

Proposal 2: transmitter UE should have the capability of transmitting multiple SA and data within multiple groups in mode 2 communication.
3. Conclusion

In this contribution, we consider the group information which is agreed in in RAN2. Moreover, in order to improve the efficiency of resource allocation in mode 2 communication. We further propose the multiple transmission of SA in monitoring based mode 2 communication. 
Proposal 1: sensing-based method should be considered in mode 2 communication.

Observation 1: mode 1 UE can transmit multiple SA and data within different groups in the same SA period as long as UE receive corresponding D2D grant.
Proposal 2: transmitter UE should have the capability of transmitting multiple SA and data within multiple groups in mode 2 communication.
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