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1 Introduction
In RAN 1 #76bis meeting [1], it was agreed that：
· 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

· RPT is either implicitly or explicitly signaled in SA
· MCS indication is provided dynamically per SA with 5 bits, using the existing 5-bit UL MCS table

· 64QAM shall not be used for D2D transmission

· The MCS indication is included in SA

· The MCS for SA is fixed in the specifications 

· The modulation used for SA is QPSK

· The SA includes an ID of N bits (N<=16, working assumption N=8) with at least the following purpose:

· to enable the UE to reduce the probability of decoding of data packets the UE is not interested in

· FFS what the ID is derived from

· Not precluding scrambling SA CRC
· Scrambling seed of the SA is fixed in the specifications
The resource pool of SA should be assigned semi-statically. Based on the SA resource scheme to be used, the relationship of SA and data channel RPT should be considered [2][3]. In this contribution, more details are discussed and some proposals of the SA resource allocation and the indication information carried on SA are provided. 
2 SA resource structure
In both Mode 1 and Mode 2, SA indicates the data channel resource allocation, together with some essential control information for the data communication, such as MCS etc. It is noted that independent resource allocation facilitates the SA detection and reduces the power consumption in receiving UEs via decoding only the data of their interests. From this aspect, the SA resource pool should be separated from the data channel resource pool. In addition，SA resource should TDM with data channel resource, i.e., some subframes should be assigned as SA resources.
In a SA subframe, each SA resource should occupy the same number of PRBs with PUSCH structure. And one symbol GP may be punctured at the end of every SA subframe. An example of SA resource structure is illustrated in Fig. 1.
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Figure 1 SA resource structure in SA subframe
In some other cases, D2DSS may be transmitted along with SA in the same subframe. To maintain the single-carrier property of PUSCH transmission, the symbol(s) used for D2DSS should not be used for SA. Fig. 2 shows an example of the SA resource subframe where D2DSS occupies the beginning symbol(s). It should be noted that some other symbol(s), such as the last symbol of the first slot etc. may be used in the SA subframe [4].
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Figure 2 SA resource structure with D2DSS
With the PUSCH-like resource structure, the number of RBs required for a SA resource can be derived from the control information payload carried. With normal CP, 11 SC-FDMA symbols in a subframe can be used for SA, except one GP and 2 RS symbols. In one RB pair for a SA resource, there are 11*12=132 REs. With QPSK modulation, 264 coded bits can be carried on the RB pair, translating to 88 information bits if the code rate is 1/3. Two RB pairs for a SA resource may be considered if the payload is significantly higher than 88 bits.
Another issue needs to be considered for SA resource structure is whether intra-subframe frequency hopping should be supported. If necessary, the detail hopping scheme, such as PUCCH-hopping, PUSCH-hopping, or some other hopping should be discussed.
· Proposal 1：one or two RB pair(s) are used for one SA resource, and the resource structure should be considered if frequency hopping is supported.
3 Subframes allocation of SA
SA resource is TDM with data channel resource, and each SA resource corresponds to one or two RB pair(s) that carries roughly up to 100 information bits. The frequency resources in an SA subframe can be divided into several SA resources. For the data channel, to ensure enough coverage of D2D broadcast，lower MCS may be used, which requires more physical resources. In addition, the lack of D2D channel measurement and feedback encourages less dynamic resource allocation or selection for D2D data channel. To limit the power consumption for SA monitoring and the control overhead, one SA transmission can indicate multiple data channel transmissions. In other words, there is one SA subframe with more data channel subframes in a resource period, shown in Fig. 3.
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Figure 3 One SA subframe with more data channel subframes
Depending on the frequency band resource assigned for D2D communication and the requirement of SA resources, or the demand for resource period scale, more than one SA subframes may be needed in a resource period, as shown in Fig. 4. In this case, the relationship between SA resource and the corresponding data channel RPT may be more complicated.
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Figure 4 More than one SA subframes with more data channel subframes
· Proposal 2：The resource period, and the number of SA subframes and data subframes in a resource period should be decided, to facilitate more detailed design of SA and RPT scheme.
4 SA retransmission
In RAN 1 #76bis meeting, SA retransmission were discussed in [5]
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 \* MERGEFORMAT [6] where flexible scheduled or fixed pattern were proposed for the retransmission. There are three aspects. First of all, SA information retransmission can bring combination gain, although the effect may be limited because of the generally light payload carried on SA resource with low MCS; secondly, retransmission provides more receiving chances in a resource period, especially for the newly joined D2D UEs; thirdly, with some elaborate retransmission resource allocation, it could alleviate the issue that an SA transmitting UE cannot receive other UE’s SA due to the half-duplex operation. The third aspect may be of significance on D2D communication when a large number of UEs transmit SA simultaneously. It is inevitable that retransmission needs more SA resources in a resource period, which are TDM with data channel resources, in other words, more subframes should be allocated for SA retransmission.
In Mode 1, flexible SA retransmission may be scheduled by eNB for each transmitting UE, including whether to retransmit or not, the number of retransmissions, the resource for each retransmission, etc. It is controlled by eNB according to the UE’s requirement and data traffic, leading to more efficient operation. On the other hand, it should be noted that such flexible retransmissions of SA come with the extra cost: more grants needed between eNB and transmitting UE. Also it may bring some confusion for the relationship between SA and data channel RPT.
Fixed SA retransmission scheme should be considered in order to simplify the operation of D2D UE, especially for the receiving UEs. It means that the SA retransmitting times and the resource of every SA retransmission should be semi-statically assigned or pre-defined. It can be used for both Mode 1 and Mode 2, which needs more SA resources and less or even no indicator overhead.
· Proposal 3：Consider flexible and fixed SA retransmission schemes, which may be needed for different scenarios.
5 SA content
According to the agreement in #76bis, SA should include the indication information list as below:
Table 1 Control information in scheduling assignment

	Information
	overhead
	Description

	ID
	8 or 16 bits
	Indicate the transmitting UE (Group) ID or target receiving UE (Group) ID

	RPT 
	FFS
	Indicate the corresponding data channel resources, the indicator bits overhead depends on the relationship between SA and RPT

	Frequency hopping
	1 or 2 bits
	Indicate whether the data channel resource using frequency hopping or not, and the hopping mode if frequency hopping is assigned 

	MCS
	5
	Modulation and coding scheme and redundancy version for data transmissions, using LTE 5-bit UL MCS table

	(Re)Transmission indicator
	FFS
	Indicate the (re)transmission of D2D broadcast data TBs on the data channel resources

	CRC
	16 bits
	May scrambling with ID 


The ID contains in SA may be the transmitting UE (Group) ID, or the target receiving UE (Group) ID according to the scheme of D2D broadcast communication. For the group communication, 8 bits may satisfy the need of Group ID indication, while 16 bits should be used for UE ID, especially for some commercial usage. And the ID may be indicated explicitly in SA, or scrambled on CRC, it depends on the how the ID derive from.
Based on the SA subframe and data subframes assignment in one resource period, a SA transmission should indicate the RPT for one or more data subframes, and the relationship between SA and RPT may be different for Mode 1 and Mode 2. For Mode 1 [2], flexible data channel resource scheduled by eNB needs more indication bits for RPT, or with the predefined mapping from SA resource to frequency resource, the SA should identify the RPT with some explicit indication of data subframes pattern with less information bits. For Mode 2 [3], the pre-defined mapping pattern is preferred for SA and RPT, and then there is no explicit indicator needed.
Since one-time SA transmission can indicate the data channel resources on more data subframes, and the data resources may use for one or multiple TBs transmission, and for each TB may be single or multiple transmitted. It is needed to identify the number of TBs would bearing on the data channel resources and the retransmission assignment of the TBs. The overhead of the new TB(s) and retransmission indictor is FFS.
For the agreement of “scrambling seed of the SA is fixed”, it is worth to note that an absolute fixed scrambling seed introduces a fixed scrambling sequence, and it will lose the effect of pseudo-randomization for SA. From the receiving UE’s aspect, the scrambling sequence should be pre-defined, and some communal factors, which need no indication for receiving UE, should be introduced to obtain the scrambling seed, such as the index of SA resource etc., in order to provide a pseudo-random scrambling for different SA transmission.
· Proposal 4：Prefer an pre-defined scrambling seed of the SA in order to provide the pseudo-random scrambling for SA transmission.
6 Conclusions

Several aspects of SA resource allocation and information in SA were discussed, with the following proposals:
· Proposal 1：one or two RB pair(s) are used for one SA resource, and the resource structure should be considered if frequency hopping is supported.
· Proposal 2：The resource period, and the number of SA subframes and data subframes in a resource period should be decided, to facilitate more detailed design of SA and RPT scheme.
· Proposal 3：Consider flexible and fixed SA retransmission schemes, which may be needed for different scenarios.
· Proposal 4：Prefer an pre-defined scrambling seed of the SA in order to provide the pseudo-random scrambling for SA transmission.
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