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1 Introduction
According to the discussion in RAN1#78 about T-RPT [1][2], the following agreements have been reached and are  listed below：
Agreements:
· The only possible value of the number of transmissions of a given D2D communication MAC PDU is 4.

· Each transmission takes place in one subframe. 

· The T-RPT index range comprises no more than 128 values

· Each value maps to a T-RPT pattern

· The T-RPT pattern is derived from a length-N bitmap

· 1 indicates D2D transmission

· 0 indicates no D2D transmission

· Proposed working assumption: N = 8 and the number of ‘1’s in the bitmaps, k has the values {1,2,4,8}
· For mode 2, patterns with k=N are not supported 
· The length-N bitmap is mapped to the available D2D data subframes within a data scheduling period 

· For Mode 1 the mapping corresponds to contiguous UL subframes 

· For Mode 2 the mapping corresponds to the ‘1’s indicated by the Mode 2 data resource pool 

· Starting from the beginning of the T-RPT pattern, the first four 1’s correspond to the first MAC PDU, the next four 1’s correspond to the next MAC PDU, etc. 

· Note that the 1’s do not have to be contiguous
· FFS whether the number of MAC-PDU transmissions or bitmap repetitions are indicated 

· It is an error case when the last MAC PDU does not include 4 transmissions
After email discussion[3] in [78-11], N values for different TDD configurations are agreed as follows: 
· N = 8 for TDD configuration 1,2,4,5 with k={1,2,4,N} for mode 1 and k = {1,2,4} for mode 2

· N = 7 for TDD configuration 0 and N=6 for TDD configuration 3 and 6 with a set of k at least include {1,2,4,N} for mode 1 and {1,2,4} for mode 2. FFS any additional values for k.
Based on the agreement and discussion, there are still some FFS issues to be decided.  This contribution addresses these remaining issues on T-RPT. 
2 Truncation on the last T-RPT pattern 
Since the number of D2D subframes is a variable depending on the resource pool configuration for Mode 2,  it is impossible to make sure the number of D2D subframes in a SA/data period be the multiple of bitmaps length N.    It is unavoidable to have remaining subframes which can't be fully mapped to the entire bitmap.    In such case, the unmapped part of bitmap can be truncated.  Considering the example of  number of D2D subframes= 20 and bitmap length N=8  as shown in figure 1, the first four bits of the last bitmap can be mapped to the D2D subframes.  The last four bits are truncated.     
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Figure 1
This can happen to both FDD and TDD systems.  To avoid any ambiguity, we have the following proposal: 
Proposal 1: When the number of data subframes in D2D data resource pool is not multiple of T-RPT bitmap length N, the unmapped bits in the last T-RPT bitmap should be truncated.
3 Error Case when the last MAC PDU does not include 4 transmissions
It was agreed [2] at least for FDD that the only possible value of the number of transmissions of a given D2D communication MAC PDU is 4.   It is an error case when the last MAC PDU does not include 4 transmissions if the total number of ones in T-RPT bitmaps with repetition in a SA/data period is not a multiple of 4.  In such case, the last MAC PDU may contain only 1, 2 or 3 transmissions.  There are different ways to handle this error case.
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Figure 2
As shown in figure 2, the T-RPT bitmap is "1100 0000" which maps to 10 data subframes in the 40ms resource period. The first two MAC PDUs have four transmissions.  However, the last MAC PDU only has two transmissions and hence the error case happens.  This kind of error case can happen to both TDD and FDD and to both Mode 1 and Mode 2.   There are three methods to handle the error case.
3.1 Do not transmit when the last MAC PDU does not have 4 transmissions
The simplest method is to strictly keep the rule of 4 transmissions per MAC PDU and drop the remaining transmission opportunities if the last MAC PDU does not have 4 transmissions.   This can ensure every MAC PDU has the similar performance and coverage.  However,  this would waste the transmission opportunities and the corresponding resources.   Allowing less than 4 transmissions for the last MAC PDU can fully utilize the transmission opportunities.   The resource waste is more serious if the number of available D2D subframes is small in a SA period given that one to three subframes can be significant amount in ratio in such cases.  It may not be too much of issue if the number of D2D subframes is large in a SA period because the ratio of these remaining subframes is small.    
3.2 Allow the last MAC PDU to have less than 4 transmissions
Allowing less than 4 transmissions for the last MAC PDU can fully utilize the transmission opportunities.   As shown in figure 2, the last MAC PDU has two transmissions.  In general, the last MAC PDU can have 1, 2 or 3 transmissions depending on the number of ones in the T-RPT bitmap and the available D2D subframes.  With this approach, the performance of the last MAC PDU would decrease especially if we consider one transmission only.
3.3 Number of MAC PDUs indication
The first two error case handling methods don't require any signalling as they are just pre-defined rules.  However, it is not flexible enough since the rule is fixed.  If indication signalling on the number of MAC PDUs is available, it is up to the configuration on how the last MAC PDU is handled i.e. whether the remaining subframes are used for a MAC PDU transmission.   

Using the same example as shown in figure 3, the last two transmission opportunities are used for a MAC PDU if the indicated number of MAC PDU is 3.  If it is two, the last two transmission opportunities are not used.    
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Figure 3
4 Indication of the number of MAC PDUs
Indication of number of MAC PDUs can solve the error case issue as discussed in section 3.  It can actually be extended to more general use to avoid resources waste.  In the example as shown in figure 4, if only two MAC PDUs are available for transmission, the transmitter UE doesn't transmit anything in the last MAC PDU even there is no error case.   With the indication signalling of the number of MAC PDUs in SA, the receivers don't need to detect the four transmissions of the last MAC PDU which can save the receiver power and avoid the ambiguity between transmitter and receiver on the amount of MAC PDUs.   

Besides indication in SA, signalling from eNB to the transmitter UE on the number of MAC PDUs should be also considered.  It is beneficial for the eNB to signal the number of MAC PDUs  to the transmitter UE in Mode 1.  It is the best for the eNB to use L1 signalling for this so that it can be dynamically done based on the BSR.  However, it is hard to add anything in D2D grant DCI considering the DCI overhead limit.   Instead, it can be indicated by RRC signalling.  The eNB can estimate the number of MAC PDUs by the traffic loading based on the past BSRs.  This is particularly useful for large SA period because the range of number of MAC PDUs can be large in such case.  e.g. it may only have 3 MAC PDUs in the 160ms period as shown in figure 5.  In such case, the eNB can use resources from frame 4 onward for cellular communication if there is indication on the number of MAC PDUs.  Without indication, eNB can only limit to the allowed configuration based on the T-RPT pattern and possibly cause resource waste.   With indication, it provides the flexibility for the eNB to allocate resources between  WAN and D2D resources.      
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Figure 4
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Figure 5
Based on the analysis in this section, we have the following proposal:
Proposal 2: The number of MAC PDUs is indicated in the SA for Mode 1 and Mode 2 and in the RRC signalling from eNB for Mode 1. 
5 Conclusions
This contribution discusses the remaining issues on T-RPT design.  Specifically, T-RPT mapping truncation, the error case of a MAC PDU with less than 4 transmissions and the indication of number of MAC PDUs are discussed and analyzed.  Based on the analysis, we have the following proposals:
Proposal 1: When the number of data subframes in D2D data resource pool is not multiple of T-RPT bitmap length N, the unmapped bits in the last T-RPT bitmap should be truncated.
Proposal 2: The number of MAC PDUs is indicated in the SA for Mode 1 and Mode 2 and in the RRC signalling from eNB for Mode 1. 
References

[1] R1-143456, WF on T-RPT Design, Samsung
[2] Chairman’s Notes RAN 1 #78
[3] Email summary of [78-14] and remaining issues in [78-11] 

































