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1
Introduction
During RAN1#78 the basic design of the T-RPT for D2D data communication was agreed:
· The T-RPT index range comprises no more than 128 values
· Each value maps to a T-RPT pattern
Additional details of the T-RPT [1] were discussed in an email discussion following RAN1#78:

1. Approve R1-143649 with

· For Configuration 5, subframeBitmap length = 4, N=8, when # of repetition = 1, first 4 bits in the T-RPT is applied with the consideration of item 4. Note that discussion results of item 4 will not change subframeBitmap length of TDD configuration 5.

· Different period for TDD configurations to solve D2D resource waste. (continue the corresponding discussion in [78-12]

2. 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

3. 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.

4. FFS: whether having explicit statement or depending on implementation to avoid the selection of T-RPT not to fulfill VoIP requirements for both FDD and TDD (including above)

In this contribution we discuss the remaining issues for the T-RPT design for data.

2
Scheduling Assignment Details
This section provides discussion on remaining open issues regarding data T-RPT design.
2.1 Data T-RPT Selection
The selection process of a T-RPT for Mode 2 was agreed during RAN1#78:
Agreements:

· For mode 2:

· The data T-RPT cannot be uniquely identified from knowledge of the corresponding SA resource 

· i.e. the transmitting UE may select T-RPT for data independently from the SA resource selection, with equal probability out of the available and relevant T-RPTs, or

Note that the transmission interval between transmission of multiple MAC PDUs and the number of transmissions of a given MAC PDU are not part of the T-RPT selection process
One key agreement from RAN1#78 gives insight into the definition of “available and relevant” T-RPTs for Mode 2:

Agreement:

· 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. 

Depending on the resource pool (pre)configuration “relevant T-RPT” should correspond to a T-RPT pattern which allows for the transmission of at least four MAC PDUs taking into account any T-RPT repetitions. In our view, the appropriate T-RPT selection of the available relevant T-RPTs (as defined above) to meet any traffic type requirements (e.g. VoIP delay) should be left to UE implementation.

Proposal 1: 

· A “relevant T-RPT” should correspond to a T-RPT pattern which allows for the transmission of at least four MAC PDUs taking into account any T-RPT repetitions.
· Appropriate T-RPT selection of the available relevant T-RPTs to meet any traffic type requirements (e.g. VoIP delay) should be left to UE implementation.

2.2 T-RPT Error Cases 
Depending on the resource pool configuration, it is possible that after taking into account any necessary repetitions, for a given MAC PDU the number of transmission opportunities is less than 4. This event is possible when the number of available D2D subframes (e.g. 1’s in the resource pool bitmap) and the value of k of the T-RPT are small. 
During the email discussion the following point was raised for discussion:
Whether the requirement of at least four subframes in the resource pool configuration after repetition must be fulfilled in any case

In our understanding, for FDD and every TDD configuration, it is possible to have at least one valid resource pool and T-RPT combination. Therefore, since the network has the ability to control the configuration, it should be an error case for the network to not configure enough 1’s such that at least 4 transmissions of a MAC PDU is not possible. 

Also, as noted in the agreement from R1-143456 [2]:

· It is an error case when the last MAC PDU does not include 4 transmissions

Therefore, any specification for this error case does not seem necessary. It is preferable to state in this case that a UE should not expect such as misconfiguration.

Proposal 2:

· The UE shall expect a resource pool configuration such that 4 transmissions of a MAC PDU are always possible.
2.3 Mode 1 T-RPT Repetition Details 

From RAN1#78 the following details of the T-RPT design were agreed:

Agreement: 

· As per R1-143456, with:

· Addition of patterns with k=1

· For mode 2, patterns with k=N are not supported 

As per R1-143456 [2], the following details were agreed for mapping the T-RPT to D2D data subframes in case of Mode 1 or Mode 2 operation:

· 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 
For Mode 2, the repetition of the T-RPT pattern is straightforward due to the ability to map to a resource pool corresponding to valid D2D subframes. However for Mode 1, since there is no resource pool, the repetition of the T-RPT pattern requires further discussion. For example, if a T-RPT bitmap contains a number of 1’s less than 4, the UE operating with Mode 2 resource allocation would be able to repeat the bitmap for the duration of the scheduling cycle. Considering that Mode 1 and Mode 2 data transmissions may coexist, similar behaviour for Mode 1 would possibly be desirable:
Option 1 (Implicit T-RPT Repetition):

A T-RPT is repeated until a certain instance of another pool (depending on the pool configurations):
· If the Mode 1 SA pool and Mode 2 SA pool are FDMed

· Until to next Mode 1 SA pool if there is no issue of conflict with the Mode 2 data pool

· Otherwise, until the start of the Mode 2 data pool
· If the Mode 1 SA pool and Mode 2 SA pool are TDMed

· Until to next Mode 2 SA pool
Option 2 (Preconfigured T-RPT Repetition):
A T-RPT is repeated to achieve a pre-configured number of MAC PDUs. For example, for k=1, 2, 4, 8 the T-RPT bitmap would be repeated 4, 2, 1, 1 times respectively to support 1 or 2 MAC PDU transmission.
How or whether to configure the number of MAC PDU transmissions was an FFS point in R1-143456:

· 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 

One disadvantage of implicit T-RPT repetition as achieved by Option 1 or Option 2 is that it removes the network flexibility to control the scheduling of D2D and cellular traffic. For example if the period between SA resource pools is large, the number of UL subframes which would need to be reserved for Mode 1 T-RPT repetition could be very large (especially for small values of k) resulting in an unacceptable degradation of the cellular traffic. 

Option 3 (Explicit Indication of T-RPT Repetition):
A straightforward solution is to have explicit indication of the number of T-RPT repetitions. Since the SA/data grant DCI does not have any additional bits for this indication, it is possible to utilize higher layer signalling to indicate the number of T-RPT repetitions for Mode 1. This is especially attractive as it is similar in spirit to the feature of semi-persistent scheduling which allows the network to control the duration of periodic transmissions which are of a similar nature as D2D communication transmissions since a scheduled data T-RPT pattern is repeated until the next scheduling instance. For example, for T-RPT patterns with k=1, the T-RPT bitmap could be configured by RRC signalling to be repeated 4 times to support 1 MAC PDU transmission, while in another example, for k=8, the T-RPT bitmap could be configured by RRC signalling to be repeated once to support 1 or 2 MAC PDU transmission. This configurability allows the network to efficiently utilize UL subframes for both cellular and D2D transmissions while ensuring that 4 transmissions of a MAC PDU are supported for different values of k.
Proposal 3:

· For Mode 1, the number of data T-RPT repetitions is configured by RRC signalling.
3
Conclusion

Based on the discussion in this contribution, we propose following:
Proposal 1: 

· A “relevant T-RPT” should correspond to a T-RPT pattern which allows for the transmission of at least four MAC PDUs taking into account any T-RPT repetitions.

· Appropriate T-RPT selection of the available relevant T-RPTs to meet any traffic type requirements (e.g. VoIP delay) should be left to UE implementation.

Proposal 2:

· The UE shall expect a resource pool configuration such that 4 transmissions of a MAC PDU are always possible.

Proposal 3:

· For Mode 1, the number of T-RPT repetitions is configured by RRC signalling.
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