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1. Introduction

During the RAN1 #77 meeting, the concept of time resource pattern of transmission (T-RPT) was proposed and approved. According to the current working assumption
, the following information is included in T-RPT: 
	Working Assumption:

· FFS whether a transmitting UE uses all the transmission opportunities given by the T-RPT in the SA

· T-RPT in the SA indicates:

· Transmission interval(s) between transmission of multiple MAC PDUs

· Number of transmissions of a given MAC PDU (if more than one value is possible)

· Resources for transmission of each MAC PDU

· T-RPT has no more than 256 values

· Time indices (parameters within T-RPT) are defined only for the sub-frames included in the resource pool for Mode 2 and Mode 1 (if a resource pool is defined) and available sub-frames for TDD carriers

· FFS whether (and if so how) the frequency resource might be jointly signalled with time domain info

· FFS whether the interpretation of the bits is UE-specific or common


In the last meeting, some of our considerations about the D2D physical channel design were proposed in [1]. In this meeting, further concerns for the detailed design of T-RPT are discussed in this updated contribution. 
2. Discussions
Actually there are two dimensions to consider the resource allocation for different D2D channels, which are time domain resource unit and frequency domain resource unit. For the time domain index, according to the previous working assumption, it can be treated as the subframe level indication for where the D2D communication happens. For the frequency domain index, it can be treated as the PRB location in each subframe allocated to D2D communication. Before the discussion of the detailed consideration about how T-RPT is used, one more point that needs to be specified is whether to design a D2D specific time-domain window to indicate whether T-RPT is enabled. Currently, the use case of T-RPT is for Mode 1 communication, which is configured by the eNB. Although the T-RPT is carried by SA for receiving D2D UE, all the configurations are decided and can be modified by the eNB in Mode 1 case. Then if checking the contents of T-RPT, all three parameters are related to the time domain indication, and can be considered as the whole or partial subframe-level indication. Besides, currently one T-RPT can afford multiple MAC PDU transmissions. According to these, it is helpful to indicate the available time-domain window for both SA and data to D2D Tx UE simultaneously with the D2D grant transmission. Then the eNB can update the corresponding available time-domain window periodically. It can be a periodicity of resources allocated for a cell for both D2D SA and D2D data. In each time-domain window, one D2D grant can indicate one time transmission of SA and several MAC PDU data transmission. Figure 1 shows an example for this time-domain window design. Here we means that either D2D grant or some higher layer signaling can be used to indicate this kind of time domain windows to the D2D UEs. Besides, D2D grant can also carry the information of T-RPT for mode 1 D2D signal transmission, which will be discussed in the following part. 
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Figure 1 Example for SA and Data Time-domain window Design

Proposal 1: To inform the D2D Tx UE about the available time-domain window. 

Proposal 2: T-RPT for a Tx UE should be indicated via D2D grant for mode 1 D2D signal transmission. 

Then we go to the detailed content of the T-RPT design. The first two parameters are easy to be understood, which are transmission interval and the number of transmissions. For the third parameter, the resources for transmission of each MAC PDU can be treated as the subframe pattern allocated to D2D transmission. The subframe patterns can be pre-defined or network configured as a pattern pool and then indicated by a referred index. Then combined with the second parameter, the D2D Tx UE will know exactly which subframes are allocated to D2D transmission. By this way, the subframe-level resource allocation can be more flexible. Figure 2 shows an example about this kind of T-RPT indication. 
Proposal 3: To define the third parameter of Resources for transmission of each MAC PDU as a subframe pattern index based on a pre-defined or network configured subframe pattern pool.
The third aspect for the resource allocation design is for the PRB allocation. From the latest working assumption, there is no consensus on PRB allocation. However, in the current DCI Format 0 design for PUSCH transmission, the information bits of N_Ulhop and Resource block assignment can be partially or fully used to indicate the PRB allocation of data for frequency domain position. According to this, we propose:
Proposal 4: To use N_Ulhop and Resource block assignment in DCI Format 0 for freqeuncy domain PRB allocation indication for D2D data. 
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Figure 2 Example of T-RPT Indication for Subframe Pattern

The last aspect for T-RPT design is how to indicate this information from eNB to D2D Tx UE and from D2D Tx UE to D2D Rx UEs. The indication from eNB to D2D Tx UE can use current DCI Format 0 with a specific D2D RNTI. If this D2D grant is used for both SA and data, then some of the currently defined bits (such as NDI, CQI request, CIF and SRS request) can be used for additional T-RPT indication. Considering the maximum support of 256 values, the exact bits reserved for D2D may need further discussion. If the D2D Tx UE needs to support CA at the same time, the available reserved bits may be reduced further in advance. Some of the identified T-RPT parameters may not change dynamically, such as the transmission interval and number of MAC PDU. These two parameters may be transmitted by high layer signaling from eNB to UE instead of dynamic DCI. Furthermore, higher layer signaling can provide a more flexible candidate pool for all these two parameters, indicating only the index of each pool in the DCI. For the T-RPT indication from D2D Tx UE to D2D Rx UE, a similar DCI can be used. 
Proposal 5: T-RPT parameters should be indicated by reusing NDI, CQI request, CIF and SRS request field.
Proposal 6: Some of T-RPT parameters can be indicated in higher layer signaling to allow more flexibility and DCI bit saving.
3. Conclusion
In this contribution, we have provided our consideration for the physical channel design for D2D SA and data transmission. The following proposals are suggested to RAN1. 
Proposal 1: To inform the D2D Tx UE about the available time-domain window. 

Proposal 2: T-RPT for a Tx UE should be indicated via D2D grant for mode 1 D2D signal transmission. 
Proposal 3: To define the third parameter of Resources for transmission of each MAC PDU as a subframe pattern index based on a pre-defined or network configured subframe pattern pool.
Proposal 4: To use N_Ulhop and Resource block assignment in DCI Format 0 for freqeuncy domain PRB allocation indication for D2D data. 
Proposal 5: T-RPT parameters should be indicated by reusing NDI, CQI request, CIF and SRS request field.
Proposal 6: Some of T-RPT parameters can be indicated in higher layer signaling to allow more flexibility and DCI bit saving.
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