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1
Introduction
During RAN1#76bis meetings, resource allocation for D2D Mode 1 broadcasting communication was extensively discussed and the agreement was reached as below [1].  
Agreements:
· For Mode 1 transmission,

· eNodeB or Rel-10 relay allocates resources to a D2D transmitter for SA and Data using PDCCH or EPDCCH
· FFS: Linkage between SA and Data

· FFS: Separate grant for Data

· Single grant can schedule multiple Data transmission opportunities

· The multiple opportunities can be used for the multiple transmissions of a single TB

· The multiple opportunities can be used for the transmissions of multiple TBs

· FFS: Which entity decides how each transmission opportunity is used

· FFS: Single grant can schedule single SA transmission

· Single grant can schedule multiple SA transmissions

· FFS: Whether the multiple SA transmissions are of the same SA or different SA

· FFS: C-RNTI or another UE-specific RNTI is used at least for scrambling of CRC of a  D2D grant
· eNodeB or Rel-10 relay controls transmission power of SA and Data using PDCCH or EPDCCH

Regarding the resource allocation for SA, the agreement was reached as below: 

Agreements:
· Semi-static pool(s) of resources can be allocated for SA

· eNodeB may broadcast the information about the SA resource pool using SIB for D2D UE

· Transmission pool for Mode 2 

· Reception pool(s) for Mode 1 and Mode 2 

· UE is not required to decode neighboring cell SIB
As shown in above, there are many remaining issues need to be further discussed, i.e., linkage between SA and Data,  one single grant or two separate grants for SA and broadcasting data transmission, as well as the needed RNTI for scrambling. In this contribution, we will focus on these issues and present our views. 
2
Discussion on D2D Mode 1 communication
Particularly, the following principles are proposed for D2D Mode 1 communication:

· Reuse the existing UL grant signaling (e.g., DCI format 0) transmitted from eNB for D2D grant 
· Necessary information for both SA and broadcasting data transmission are included in the UL grant signaling by means of reinterpreting the elements in DCI format 0 

The overall signaling procedure for D2D Mode 1 communication is shown in Figure 1, whereUE1 is located in the coverage of a specific eNB and eNB schedules UL resource for UE1 performing D2D broadcasting communication. eNB can transmit the D2D-grant signaling by reusing existing DCI format 0 to indicate the necessary information for SA and data transmission. Upon receiving this signaling, UE1 will transmit SA and data in the scheduled resource.
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Figure 1: overall signaling procedure for D2D Mode 1 communication
In order for UE to distinguish the existing UL grant signaling (e.g., DCI format 0) for cellular UL traffic or D2D broadcasting communication, we propose a new UE-specific RNTI (e.g., D2D-RNTI) is used for scrambling of CRC of D2D-grant signaling. 

Based on the above analysis, we have the following proposals:

Proposal 1: Existing UL grant signalling (e.g., DCI format 0) is reused for D2D-grant in Mode 1.

Proposal 2: A new UE-specific RNTI (e.g., D2D-RNTI) is used for scrabmbling of CRC of D2D-grant for the purpose of distinguishing D2D-grant from cellular UL grant.
3          D2D-grant content for Mode 1 communication 
As mentioned in Section 2, existing UL grant signalling (e.g., DCI format 0) is appropriate as D2D-grant signalling with CRC scrambled by a new UE-specific RNTI. Since this is a totally new signalling for D2D Mode 1 scheduling, it is necessary to discuss which information is necessary for D2D Mode 1 scheduling and should be included in this D2D-grant.

Considering the feature of D2D broadcasting communication and the reached agreements of last meeting, we provide our analysis on the possible content of D2D-grant.
· SA resource index
It has been agreed in RAN1#76bis meeting, semi-static resource pool(s) can be allocated for SA and eNB may broadcast the information about the SA resource reception pool using SIB for D2D Mode 1 UE. So eNB needs to allocate the resource pool for SA transmission within the reception pool broadcast by the SIB. In order to distinguish the resource for SA transmission within the SA resource pool, each SA resource may need a unique index correspondingly. Therefore, SA resource index for SA transmission should be included in the D2D-grant. The number of needed bits is dependent on the number of SA resouces provided by eNB or can be fixed in specification.
· Time-domain pattern for SA transmission
For the purpose of robustness, we support to have single D2D-grant schedule multiple transmissions of same SA. Then the corresponding time-domain pattern for SA transmission including initial transmission and retransmission should be included in D2D-grant.

· Resource allocation for data broadcasting transmission
For Mode 1 D2D broadcasting communication, eNB controls the resource for D2D Tx UE broadcasting transmission. So eNB needs to indicate the resource(s) for transmision of the associated physical channel that carries D2D broadcasting data via the D2D-grant signaling. Since the scheme of resource patterns for transmission (RPT) has been agreed in RAN1#76bis meeting, the RPT for data broadcasting transmission can be explicitly signalled in D2D-grant signaling for D2D Tx UE to get the knowledge of broadcasting transmission pattern in time-domain. This is also analysed in our companion contribution [2].

Regarding the resource in frequency domain, we propose to use the legacy uplink frequency resource allocation mechanism in Rel-8. In this way, it can fully reuse the legacy frequency hopping mechanism and provide frequency hopping gain as well as flexible resource block assignment. 

· Transmission power for SA and D2D broadcasting transmission
In order to avoid high interference to cellular uplink, eNB can have the right to indicate the transmission power for D2D SA and broadcasting transmission. It has been agreed that eNB or Rel-10 relay controls the transmission power of SA and Data using PDCCH or EPDCCH. Therefore, several possible transmission powers from a tolerable lowest transmission power to the highest transmission power (e.g., 31 dBm for public safety) can be defined. The number of needed bits to indicate the transmission power is dependent on that of defined transmission powers. Then eNB can indicate the transmission power for SA and D2D broadcasting in the D2D-grant signaling.  
· MCS for D2D broadcasting transmission
In Mode 1, eNB controls the resource for D2D SA and broadcasting transmission. Due to not aware of the link between Tx UE and Rx UE, eNB is not necessary to indicate the MCS for D2D data broadcasting in D2D-grant.  

Based on the above analysis, the corresponding elements are given in Tabl 1:
Table 1: Reusing DCI format 0 for D2D-grant

	Element
	Example Values / Field Size
	Comment

	Time-domain pattern for SA transmission
	Dependent on pattern number (e.g., 3 bits for 8 configured patterns)
	Describe time-domain resource allocation for D2D SA transmission

	SA resource index for SA transmission
	Dependent on number of SA resources configured in SA resource pool (e.g., 4 bits for 16 configured resources)
	Indexing to assigned SA resource

	Time-domain pattern for D2D broadcasting transmission
	Dependent on pattern number (e.g., 3 bits for 8 configured resources)
	Describe time-domain resource allocation for D2D data broadcasting

	Hopping flag for D2D data broadcasting transmission
	1 bit
	Reusing the existing bit in Rel-8

	RB assignment & hopping resource allocation for D2D data broadcasting transmission
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	Reusing the existing RB assignment in Rel-8

	Transmission power for SA and D2D broadcasting transmission
	Dependent on the number of defined transmission powers (e.g., 3 bits for 8 defined transmission powers)
	Indexing to assigned transmission power

	Others
	Reserved
	


4          Remaining issues for D2D Mode 1 transmission 
As shown in Table 1, considering the existing DCI format 0 has enough room to indicate the necessary information for D2D SA and broadcasting data transmission, we propose to use one such D2D-grant to indicate both SA and Data transmission.
Proposal 3: one D2D-grant as in Table.1 to indicate both SA and Data transmission.

For the purpose of robustness, single D2D-grant can schedule multiple transmissions of same SA. It is of course supported that single D2D-grant can also schedule single SA for simplicity. 
Proposal 4: Single grant can schedule multiple transmissions of same SA for robustness.
Proposal 5: Single grant for single SA for simplicity.

5          Conclusion
In this contribution, we investigate the remaining details of D2D-grant for D2D Mode 1 SA and data broadcasting transmission and have the following proposals:
Proposal 1: Existing UL grant signalling (e.g., DCI format 0) is reused for D2D-grant in Mode 1.

Proposal 2: A new UE-specific RNTI (e.g., D2D-RNTI) is used for scrabmbling of CRC of D2D-grant for the purpose of distinguishing D2D-grant from cellular UL grant.
Proposal 3: one D2D-grant to indicate both SA and Data resource.

Proposal 4: Single grant can schedule multiple transmissions of same SA for robustness.
Proposal 5: Single grant for single SA for simplicity.
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