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1 Introduction
RAN1#77 meeting had following agreements on T-RPT design,
Agreement:

· The same time resource pattern of transmission (T-RPT) is used for each MAC PDU on a per-UE basis
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

At RAN1#78, consider details of the T-RPT.
This contribution would like to discuss some of above points and general thinkings on randomization pattern design. Details on hopping pattern design could refer to our companion contribution [1].
2 Discussion
How to do T-RPT pattern design based on different D2D subframe configurations?
As different cell may have different D2D subframe configuration ratio based on traffic load of LTE WAN, potentially we need design different randomization pattern for different D2D configuration case, which needs large standardization efforts. One unified approach would be to specify randomization pattern design for virtual D2D subframes and to map randomized result to configured D2D subframes. Such method is explained in Fig.1. The randomization pattern is defined assuming continuous D2D subframes ("virtual D2D subframes"). The upper and the lower parts exemplarily show the actual physical subframes and corresponding mapping between virtual and physical subframes. The upper part shows three D2D subframes in a radio frame, and the lower part shows two D2D subframes in a radio subframe. The randomized result (pattern of RV0-RV3) in virtual D2D subframes is mapped sequentially to the physical subframes. The same virtual D2D subframes can be used for different D2D subframe configurations, as shown in the example. Note that RV0-RV3 show four transmission versions of a MAC PDU in the figure. The subframes with RVx mean there are transmissions, and empty subframes mean no transmission for a certain UE
The merit of this approach is we only need design one randomization pattern based on virtual D2D subframes and such pattern can be easily used for any configuration case. So here we propose 
Proposal 1: T-RPT/randomization pattern is designed based on virtual D2D Subframes and such pattern is mapped to D2D subframes based on D2D subframe configuration. 
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Figure 1 Randomization is done within virtual D2D subframes

Sub-partitioning 

Compared with continuous allocation on transmissions of a MAC PDU, sub-partitioning of transmissions of a MAC PDU means to ensure at least one transmission occurs within each sub-partitioned period.  Such approach has potentially good time diversity gain and was mentioned by some companies for example in [77-19] in RAN1 email reflector. But there are multiple ways of the design on how to realize the relation between sub-partitioning and randomization pattern design. In our view, transmission times of a MAC PDU or D2D subframe ratio could be considered as the metric to determine sub-partitioning patterns. For example in option 1-1 of Fig.2, one SA period (equal to virtual D2D frame in this example) is split into 4 sub-partitions and each transmission of a MAC PDU is dropped into one of them. In option 1-2 of Fig.2, one SA period is split into 2 sub-partitions. The reason is in the first case the total number of transmissions of a MAC PDU is 4, and in the second case it is 2. In our view, cyclic shift could also be considered in dropping transmission in each sub-partition to avoid the situation that two transmissions are close to each other. So here we propose 
Proposal 2: Sub-partitioning should be considered in randomization pattern design and transmission times, D2D subframe ratio and cyclic shift should be considered for realizing sub-partitioning
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Figure 2 sub-partitioning example

Whether mode 1 and mode 2 use the same randomization pattern?
In our view mode 1 and mode 2 should use the same randomization pattern to avoid resource collisions especially in the case that mode 1 and mode 2 share the same resource pool. In this way it can be attractive for an eNB to allocate mode 1 resources within a mode 2 resource pool to increase the utilization ratio. This also simplifies the whole specification. 
Views on some FFS points in last RAN1 meeting
1. FFS whether a transmitting UE uses all the transmission opportunities given by the T-RPT in the SA
We think a transmitting UE should be able to use not all transmission opportunities given by the T-RPT, it is helpful to reduce interference. If unused opportunities should be usable by other UEs, it may increase standardization effort as the UE needs to indicate which resources are really used (or unused) in its SA. Therefore, just to not use all the transmission opportunities can be sufficient. 
2. FFS whether (and if so how) the frequency resource might be jointly signalled with time domain info
We think frequency resource might be jointly signalled with time domain information and in such case both frequency and time domain resource are jointly considered in the randomization pattern. Such approach could simplify randomization pattern design. Some more analyses could refer to our companion contribution [1]. 
3. FFS whether the interpretation of the bits is UE-specific or common

We think the interpretation of the bits is common to all UE like MCS usage in DCI. But different UE could have different usage on this value based on eNB/UE scheduling.
3 Conclusion

In this contribution we discussed some general issues on T-RPT/randomization pattern design and some FFS points left in last RAN1 meeting. Based on analysis above, we propose 

Proposal 1: T-RPT/randomization pattern is designed based on virtual D2D Subframes and such pattern is mapped to D2D subframes based on D2D subframe configuration
Proposal 2: Sub-partitioning should be considered in randomization pattern design and transmission times, D2D subframe ratio and cyclic shift should be considered for realizing sub-partitioning
Proposal 3: Transmitting UE may not use all the transmission opportunities given by the T-RPT in the SA
Proposal 4: To consider frequency resource jointly signalled with time domain information 
Proposal 5: Interpretation of the T-RPT bits in SA is common but the usage of such field is UE-specific
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