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1
Introduction
In this contribution, we focus on the remaining details of D2D communication:

1. Hopping and fragmented resource pool  - discussed in Section 2.1

2. T-RPT index to bitmap – discussed in Section 2.2

3. TDD/FDD configuration for out of coverage – discussed in Section 2.3

2
Remaining details of D2D comm

2.1 Hopping and fragmented resource pool

The following agreement was made in RAN1 #78 regarding hopping for data
	Agreement:

· PUSCH like hopping is used for D2D Data

· Both Type 1 PUSCH hopping and Type 2 PUSCH hopping are supported for D2D data

· Type 2 PUSCH hopping for D2D data uses a hopping ID that is configured with the SA resource pool configuration

· For Mode 2 data, the hopping only applies to the resources configured in the resource pool


We make the following two observations regarding this agreement:

Observation 1: for Mode 1 data, there is no notion of resource pool, and hence existing definitions of logical to physical mapping can be reused.

Observation 2: for Mode 2 data, there is a notion of resource pool, and physical indices are the indices within the defined data resource pool.

We note that the observation 2 along with the definitions of resource pool leads to a problem that the hopped resources could be physically not contiguous thus violating the SC-FDM property. This is also discussed in [1, 2]. As further discussed in [1], this problem can happen for particular choice of shift for Type 1 as well as particular choice of resources for given number of sub-bands for Type 2. 

At RAN1#78BIS the following further agreements were made on choice of hopping parameter that partially though not completely solve some the concerns raises in [1, 2]:

	Agreement:

· For Type 1 and Type 2 hopping for D2D Data

· Hopping ID range is {0,1,…,503, 510}

· N_HO_RB is D2D specific with range of {0, 110}

· Number of sub-bands is D2D specific with range {1,2,4}

· CURRENT_TX_NB is set to sub-frame index inside resource pool for Mode 2

· Is D2D specific and common across UEs

· CURRENT_TX_NB is set to UL sub-frame index from first UL sub-frame after the SA resource pool for Mode 1

· Is D2D specific and common across UEs


In particular, we note that the choice of {3} for number of sub-bands was removed partially motivated by the concerns relating to fragmentation.  To cover the remaining cases, we propose to leave this to UE implementation as per proposals 1 and 2 below: 

Proposal 1: for Mode 2 data, a transmission (and corresponding reception) can be dropped if the physical resources in a given sub-frame are not contiguous in frequency. 
We note that proposal 1 above motivates allowing UE implementation so that such a problem can be avoided. However, this requires a modification of the existing agreement to allow transmitting UEs to not select resources that lead to resource fragmentation. The existing agreement on Mode 2 data resource allocation is:
	Agreement:

· For Mode 2:

· The transmitting UE may select the data frequency resource with equal probability out of the frequency resources that can be signalled by the SA

· Note that the size of the frequency resource for the data transmission is not part of the above equal-probability selection process. 


Therefore, we propose that a transmitting UE is allows to select resources so that physical resources are not fragmented:

Proposal 2: for Mode 2 data, a transmitting UE is allowed to not select frequency resources that are fragmented when the configured or selected hopping parameters are applied to the configured resource pool.  

2.2 T-RPT index to bitmap

We note the existing agreement on values on N and K for Mode 1 and Mode 2 for various configuration below. Given that T-RPT index is 7 bits and the bitmap length could be 8 with different set of allowed K values, a way of mapping T-RPT index to bitmap is needed. 
Table 1 T-RPT agreements for N and K values

	Configuration
	N
	K (Mode 1)
	K (Mode 2)

	FDD
	8
	{1,2,4,8}
	{1,2,4}

	TDD – 0
	7
	{1,2,4,7} 
	{1,2,3,4, 5} 

	TDD – 1
	8
	{1,2,4,8}
	{1,2,4}

	TDD – 2
	8
	
	

	TDD – 3
	6
	{1,2,4,6}
	{1,2,3,4}

	TDD – 4
	8
	{1,2,4,8}
	{1,2,4}

	TDD – 5
	8
	{1,2,4,8}
	{4} – Fixed T-RPT

	TDD – 6
	6
	{1,2,4,6}
	{1,2,3,4}


We note that when N = 8, the set of possible values across any configuration or mode is a sub-set of {1, 2, 4, 8} – thus a common and unique mapping is possible when N = 8. Therefore, we propose:

Proposal 3: For TDD configurations 1, 2, 4, 5 and FDD, the same mapping of T-RPT index to bitmap is used for both Mode 1 and Mode 2. 

Proposal 4: For TDD configurations 1, 2, 4, 5 and FDD, T-RPT index to bitmap mapping is defined by only indexing k in {1,2,4, 8} from ‘0000000’ to ‘11111111’ in the natural order.  

Proposal above is shown in the Table below.
Table 2 T-RPT index to bitmap mapping when N = 8

	T-RPT index
	T-RPT bitmap
	Note

	-
	00000000
	Not used (k=0)

	0
	00000001
	

	1
	00000010
	

	2
	00000011
	

	3
	00000100
	

	
	…
	

	-
	11111110
	Not used (k = 7)

	126
	11111111
	Not used for Mode 2 (k=8)


Next, we discuss the remaining TDD configurations. Note that given N is either 6 or 7, a unique mapping is possible. 

Proposal 5: For TDD configurations 0, 3, 6: the same mapping of T-RPT index to bitmap is used for both Mode 1 and Mode 2. 

Proposal 6: For TDD configurations 0, 3, 6: T-RPT index is defined to be the T-RPT bitmap, but only the allowed values of T-RPT bitmap are used, and the rest of the values are reserved. 

Proposal above is shown in the Table below:
Table 3 T-RPT index to bitmap mapping when N = 6 or 7

	T-RPT index
	T-RPT bitmap (N=6)
	T-RPT bitmap (N=7)
	Note

	0
	000000
	0000000
	Not used (k=0)

	1
	000001
	0000001
	

	2
	000010
	0000010
	

	3
	000011
	0000011
	

	4
	000100
	0000100
	

	…
	…
	…
	…

	62
	111110
	0111110
	

	63
	111111
	0111110
	

	64
	-
	1000000
	

	…
	…
	…
	…

	126
	-
	1111110
	

	127
	-
	1111111
	Not used for Mode 2 (k=7)

Not used when N =6


2.3 TDD/FDD configuration for out of coverage

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 7: 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}. 
3
Conclusion

In this contribution, we made the following observations and proposals:
Observation 1: for Mode 1 data, there is no notion of resource pool, and hence existing definitions of logical to physical mapping can be reused.

Observation 2: for Mode 2 data, there is a notion of resource pool, and physical indices are the indices within the defined data resource pool.

Proposal 1: for Mode 2 data, a transmission (and corresponding reception) can be dropped if the physical resources in a given sub-frame are not contiguous in frequency. 

Proposal 2: for Mode 2 data, a transmitting UE is allowed to not select frequency resources that are fragmented when the configured or selected hopping parameters are applied to the configured resource pool.  

Proposal 3: For TDD configurations 1, 2, 4, 5 and FDD, the same mapping of T-RPT index to bitmap is used for both Mode 1 and Mode 2. 

Proposal 4: For TDD configurations 1, 2, 4, 5 and FDD, T-RPT index to bitmap mapping is defined by only indexing k in {1,2,4,8} from ‘0000000’ to ‘11111111’ in the natural order.  

Proposal 5: For TDD configurations 0, 3, 6: the same mapping of T-RPT index to bitmap is used for both Mode 1 and Mode 2. 

Proposal 6: For TDD configurations 0, 3, 6: T-RPT index is defined to be the T-RPT bitmap, but only the allowed values of T-RPT bitmap are used, and the rest of the values are reserved. 

Proposal 7: 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}. 
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