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1
Introduction
We note the following agreement on T-RPT for D2D Data [1] with the FFS issues highlighted:

	Agreement: 

· As per R1-143456, with:

· Addition of patterns with k=1

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

<Start R1-143456>
· 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 {2,4,8}

· 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 
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· 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
<End R1-143456>


Further, following values were agreed during the e-mail discussion for various TDD configuration to confirm the working assumption above with some modifications [2]:
Table 1 T-RPT agreements for N and K values

	TDD Configuration
	subframeBitmapLength
	N
	K

	0
	42
	7
	{1,2,4,7} for Mode 1

{1,2,4} for Mode 2

	1
	16
	8
	{1,2,4,8} for Mode 1

{1,2,4} for Mode 2

	2
	8
	8
	{1,2,4,8} for Mode 1

{1,2,4} for Mode 2

	3
	12
	6
	{1,2,4,6} for Mode 1

{1,2,4} for Mode 2

	4
	8
	8
	{1,2,4,8} for Mode 1

{1,2,4} for Mode 2

	5
	4
	8
	{1,2,4,8} for Mode 1

{1,2,4} for Mode 2

	6
	30
	6
	{1,2,4,6} for Mode 1

{1,2,4} for Mode 2


During the discussion [2], following FFS issues where raised:
	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)

Additionally, some related FFS points were driven during the email discussion of [78-11]:

1. FFS: whether T-RPT corresponds to TDD configurations for out of coverage UE on TDD carrier. 

· Possibly need a LS to RAN4 if all subframes can be supported for D2D 

2. Additional values in set of k for configuration 0,3 and 6 – relative to item 4

e.g. for N=7

Option 1. k = {1,2,4,N} for mode 1 (64patterns) and k = {1,2,4} for mode 2 (63 patterns) – the same as FDD and other TDD configurations.

Option 2. K = {1,2,3,4,5,6, N} for mode 1 (127 patterns) and k = {1,2,3,4,5,6} for mode 2 (126 patterns)

3. Further discuss signaling of T-RPT relative parameter in partial coverage case at next meeting


In this contribution, we discuss the FFS issues for T-RPT design with focus on the TDD case. 
2
FFS Issues for T-RPT for Data
2.1 Signaling of number of MAC PDUs or bit-map repetitions
We note that signalling of number of MAC PDUs can be used by the receiver for power optimization. For example, a receiver UE can use the DRX mode if only 1 MAC PDU is transmitted during an SA period that can support multiple MAC PDUs. However, if number of MAC PDUs is not signalled, then it does not lead to a throughput loss as the receiver UE will discard the remaining packets due to CRC not passing. Further, for VoIP, power savings are only obtained in case when the transmitting UE is goes to silent state (and knows it at the time of sending SA).  We further note that existing agreement on SA (reproduced below [1]) and existing agreement on D2D DCI preclude this information being sent on SA or D2D DCI. 
	Agreement:

· No other fields in SA (unless resource reservation announcement is agreed)


Thus, we make the following observation and proposal:

Observation 1: signalling number of MAC PDUs can be viewed as power optimization without impact on throughput performance.

Proposal 1: number of MAC PDUs or bit-map repetitions is not signalled. 
2.2 Explicit statement to avoid selecting T-RPT that don’t meet VoIP requirement

In our view, this is already captured in the T-RPT selection agreement for Mode 2 (reproduced below) and can be left to eNodeB implementation for Mode 1:

	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. 


Thus, we make the following observation:

Observation 2: no explicit statement is needed for proper selection of T-RPT by the transmitting UE or the eNB.

2.3 T-RPT corresponds to TDD configuration for out of coverage UE on TDD carrier

We note that for out-of-coverage operation, TDD configuration can be meaningful when the UEs are close to an eNodeB (i.e. in partial network scenario). So, the appropriate TDD configuration is used if received from eNB or in-coverage UE.  If the UE is not synchronized to the NW timing (either directly or through an in-coverage UE), we do not see the value of using the TDD configuration as the timing reference itself is not aligned with timing reference of the eNodeB w.r.t. which the TDD configuration is defined.  Therefore, we make the following proposal:

Proposal 2: T-RPT definition corresponding to a TDD configuration is used when TDD configuration is received from an eNodeB (either directly or relayed by a UE using PD2DSCH). Otherwise, T-RPT refers to set of all sub-frames with N=8 and K = {1, 2, 4}. 
2.4 Additional values of K
Agreement: 

· As per R1-143456, with:

· Addition of patterns with k=1

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

Given the existing agreement on values of K, and the lower value of N for certain TDD configurations, we propose:
Proposal 3:  K values of {1, 2,…, N-1} are used for TDD configuration 0, 3, and 6.

This gives the most flexibility for T-RPT selection which can be useful especially given that number of UL sub-frames can be limited. Thus having more flexibility in T-RPT selection is useful to meet the VoIP requirement of 4 MAC PDU transmissions.

2.5 T-RPT parameter signalling in partial coverage case
We note that T-RPT parameters are fully defined given the TDD configuration. Further, signalling of TDD configuration can be useful to avoid interference on DL sub-frames from out of coverage UEs. Thus, we propose: 

Proposal 4: TDD configuration is signalled using PD2DSCH for partial coverage case. T-RPT parameters are derived based on the TDD configuration signalled. 

3
Conclusion

In this contribution, we made the following observations and proposals:
Observation 1: signalling number of MAC PDUs can be viewed as power optimization without impact on throughput performance.

Proposal 1: number of MAC PDUs or bit-map repetitions is not signalled. 

Observation 2: no explicit statement is needed for proper selection of T-RPT by the transmitting UE or the eNB.

Proposal 2: T-RPT definition corresponding to a TDD configuration is used when TDD configuration is received from an eNodeB (either directly or relayed by a UE using PD2DSCH). Otherwise, T-RPT refers to set of all sub-frames with N=8 and K = {1, 2, 4}. 
Proposal 3:  K values of {1, 2, …,  N-1} are used for TDD configuration 0, 3, and 6.

Proposal 4: TDD configuration is signalled using PD2DSCH for partial coverage case. T-RPT parameters are derived based on the TDD configuration signalled. 

References

[1] “Chairman’s Notes”, 3GPP RAN1#78, Dresden, Germany

[2]  “[78-11] email discussion/approval on R1-143649 and WA on value of N”, RAN1 Reflector
[image: image2.png]



