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1 Introduction
After the meeting #78, email discussion/approval [78-11] confirmed some TDD values and working assumption on value of N. During the discussion in [78-11], several issues were driven for further discussion [1] :
FFS 1: 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)
FFS 2: whether T-RPT corresponds to TDD configurations for out of coverage UE on TDD carrier. - Possibly need an LS to RAN4 if all subframes can be supported for D2D
FFS 3: whether having additional values in set of k for configuration 0,3 and 6 – relative to item 4
FFS 4: whether signaling of T-RPT relative parameter in partial coverage case
Regarding FFS2, some fundamental questions were raised [1]:
1. Will there be an isolated out of coverage scenario on a TDD carrier, i.e. there is not TDD system and D2D is working on an ITU indicated TDD type carrier, for public safety?
2.  If answer for point 1 is “yes”, is the carrier still called TDD carrier? Which frame structure type is applied on this carrier when TDD configuration is not pre-configured? Do we need a new frame structure type for D2D public safety?
3. The current agreement is that available D2D resources are uplink subframes (of a TDD configuration), does it also apply to isolated OOC case?
In this contribution, these remaining issues are discussed and some potential solutions are provided.
2 Discussion
2.1
Explicit statement/depending on implementation for the selection of T-RPT 
The agreement in the last meeting said “the only possible value of the number of transmissions of a given D2D communication MAC PDU is 4”. But this requirement may not be fulfilled when there are quite few “1”s in subframeBitmap during a saMode2Data Period no matter FDD or TDD. 

It may possibly be a corner case for FDD mode 2 out of coverage. But it would happen to FDD mode 1/2 in coverage and TDD UL/DL configurations with less UL subframes. 
Regarding communication mode 1 in FDD and TDD, eNB can well select better T-RPT to avoid any case that may not meet the traffic requirement; otherwise eNB may not schedule this D2D transmission.  However in RAN2, BSR may only indicate the combination of source and destination ID, rather than different traffic, e.g. VoIP. It is impossible that eNB knows when it still can schedule D2D transmission of other traffic except for VoIP if the number of transmission of a MAC PDU is less than 4. So with the requirement of VoIP, eNB behavior in Rel-12 may be limited as selecting T-RPT to avoid the number of transmissions of a given D2D communication MAC PDU is 4; otherwise eNB may not schedule the D2D transmission. 
Regarding communication mode 2 in FDD and TDD in coverage, the transmitting UE may select T-RPT with equal probability out of the available and relevant T-RPTs. For in coverage cases, eNB assigns the resource pools to the transmitting UE.  So eNB knows the available D2D subframes within a saMode2DataPeriod. T-RPT candidate set can be re-assigned/re-indexed by eNB so that some unreasonable T-RPT e.g. with small k, would be avoided.

Communication mode 2 in TDD out of coverage depends on the discussion in section 2.2.

Proposal 1.  For communication mode 1 and 2 for FDD and TDD in coverage, the transmitting UE does not expect the number of transmissions of a given D2D communication MAC PDU is less than 4 within a saMode2DataPeriod.
Proposal 2. T-RPT candidate set can be re-assigned/re-indexed by eNB. This information shall be forwarded by in-coverage UE if there is a partial scenario.
Another issue relative is when there is a mismatch between repetition of data resource pool and T-RPT, how the mismatched part could be treated. There are two cases:
1.  TDD UL/DL configuration 5 with subframeBitmap length =4 which is shorter than N=8 of its T-RPT.

With above proposals 1&2, it is expected that the transmitting UE would not be assigned a T-RPT not to fulfil the requirement. For example, when a saMode2Data Period is 40ms, the set of T-RPT assigned from eNB to the transmitting UE with UL/DL configuration 5 must be the set only including 1111xxxx. Given that, truncation of excess T-RPT, i.e. “xxxx” part, is simple and effective. If eNB cannot assign such set of T-RPT, which implies eNB will not configure resource pool or resources for D2D transmission either. 
Proposal 3. For communication mode 1 and 2 for FDD and TDD in coverage, the transmitting UE shall not use pre-configured T-RPT, i.e. if there is not T-RPT assigned by eNB, there is not D2D transmission for this UE.
2.  The number of“1”s in all repetitions of subframeBitmap within a saMode2DataPeriod is not integer times of N.
To save D2D resource, T-RPT should be mapped until the end of the saMode2DataPeriod and the excess of T-RPT can be truncated. This rule is the same as that for case 1. In general, it is proposed:

Proposal 4. When there is mismatch between repetition of subframeBitmap (including the first transmission) and T-RPT within a saMode2DataPeriod, the excess of T-RPT shall be truncated. 
2.2
TDD configurations for out of coverage UE on TDD carrier
Given there is an isolated out of coverage scenario on a TDD carrier, i.e. there is not TDD system and D2D is working on an ITU indicated TDD type carrier for public safety, LTE UE still needs to know its current frame structure type for a regular operation, unless a new frame structure type or a specific carrier type is introduced for D2D. A new frame structure type or a specific carrier type, particular latter one, is not so practical at the current stage in Rel-12. So it is supposed that frame structure 2 is applied for UEs on a TDD carrier in the case of isolated out of coverage scenario. And at least in this release, there should not be a new UL/DL configuration introduced.
Proposal 5. There shall not be any new UL/DL configuration introduced for D2D at least in Rel-12. 

Then there must be a pre-configured UL/DL configuration for such a UE. However this configuration actually is not useful for D2D transmission when there is not any impact to network. Also, following the current agreement, “For TDD, subframeBitmap refers to contiguous uplink sub-frames of a TDD configuration”, resources on the carrier cannot be used efficiently. Even if using the UL/DL configuration with the most uplink subframes, i.e. configuration 0, resource usage efficiency is 60% compared with FDD in the isolated out of coverage scenario. 
One possible solution is that with a pre-configured UL/DL configuration, D2D can operate on both DL and UL subframes only in well defined “isolated out of coverage” scenario, meanwhile UL/DL configuration and corresponding T-RPT follow the network’s once the transmitting UE can detect any TDD cell or in-coverage TDD UE. It is noted that when a transmitting UE cannot detect any TDD cell, even if there is a TDD cell around this UE, it is not meaningful for the UE to operate D2D according to a UL/DL configuration.  The main reason is there is not synchronization between this UE and the existing TDD cell, which cannot help to reduce any impact to the TDD cell. Also when a UE can detect a TDD cell but cannot camp on the cell, this UE needs to stop using pre-configuration of subframeBitmap and T-RPT even if this UE cannot be assigned a network UL/DL configuration instead.
Proposal 6. When OOC UE cannot detect any TDD cell or the transmitting TDD UE as a synchronization source with higher priority (in coverage UE),  both DL and UL subframes can be used for D2D operation, and subframeBitmap and T-RPT design can be the same as that of FDD, i.e. N=8, k = {1,2,4}. Such UEs shall not carry TDD UL/DL configuration in its PD2DSCH.
Proposal 7. When UE cannot detect any TDD cell, but can detect synchronization signal of a TDD UE as a synchronization source with higher priority (in-coverage UE), this UE uses the forwarded UL/DL configuration and corresponding T-RPT carried by this TDD UE.
Proposal 8. When UE can detect a TDD cell but cannot camp on the cell, this UE stop using pre-configuration of subframeBitmap and the corresponding T-RPT.
2.3
Additional values in set of k for configuration 0, 3 and 6 
Since N is less than 8, taking the same set of k as that for the case of N=8, the total number of T-RPT patterns for the corresponding UL/DL configuration is reduced. With more values of k, the number of T-RPT patterns can be increased as shown in Table 1.
Table 1. # of T-RPT pattern with different N and k in mode 1

	
	N=8
	N=7
	N=6

	k = {1,2,4,N}
	107
	64
	37

	k = {1,2,3,4,N}
	/
	99
	57

	k = {1,2,3,4,5,N}
	/
	120
	63

	k = {1,2,3,4,5,6,N}
	/
	127
	/


There is 1 pattern less for mode 2. The main reason that k = N is not used in mode 2 is to avoid transmit user randomly chooses this pattern when other user may transmit at the same time. That would impact half duplex and increase in-band emission. The same reason exists when k equal to the value closed to N in mode 2. It is not suggested either value of 6 within k set for N = 7 or value of 5 within k set for N =6. But if mode 2 for TDD takes all proposals in section 2.1 and 2.2, high value of k does not matter: even if there is k =6 for N=7 and k = 5 for N = 6, eNB may not assign such a k to UEs when it is not proper. And for isolated OOC UE, N is equal to 8. In this case, k having a full set is acceptable. 
Proposal 9. Given proposal 2, and 6-8, k having a full set is acceptable; otherwise high value of k for mode 2 shall be avoided.
2.4
Signaling of T-RPT relative parameter in partial coverage case
Partial coverage cases and discussion on signaling of T-RPT relative parameter are included in section 2.1 and 2.2, presented as proposals 2, 6 and 7. 
3 Summary 

This contribution discusses the remaining issues and corresponding solutions on resource allocation and T-RPT design. We propose:

Proposal 1.  For communication mode 1 and 2 for FDD and TDD in coverage, the transmitting UE does not expect the number of transmission s of a given D2D communication MAC PDU is less than 4 within a saMode2DataPeriod.

Proposal 2. T-RPT candidate set can be re-assigned/re-indexed by eNB. This information shall be forwarded by in-coverage UE if there is a partial scenario.
Proposal 3. For communication mode 1 and 2 for FDD and TDD in coverage, the transmitting UE shall not use pre-configured T-RPT, i.e. if there is not T-RPT assigned by eNB, there is not D2D transmission for this UE.
Proposal 4. When there is mismatch between repetition of subframeBitmap (including the first transmission) and T-RPT within a saMode2DataPeriod, the excess of T-RPT shall be truncated. 
Proposal 5. There shall not be any new UL/DL configuration introduced for D2D at least in Rel-12. 

Proposal 6. When OOC UE cannot detect any TDD cell or the transmitting TDD UE as a synchronization source with higher priority (in-coverage UE),  both DL and UL subframes can be used for D2D operation, and subframeBitmap and T-RPT design can be the same as that of FDD, i.e. N=8, k = {1,2,4}. Such UEs shall not carry TDD UL/DL configuration in its PD2DSCH.

Proposal 7. When UE cannot detect any TDD cell, but can detect synchronization signal of a TDD UE as a synchronization source with higher priority (in-coverage UE), this UE uses the forwarded UL/DL configuration and corresponding T-RPT carried by this TDD UE.

Proposal 8. When UE can detect a TDD cell but cannot camp on the cell, this UE stop using pre-configuration of subframeBitmap and the corresponding T-RPT.
Proposal 9. Given proposal 2, and 6-8, k having a full set is acceptable, otherwise high value of k for mode 2 shall be avoided.
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