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1. Introduction

In the 3GPP RAN1 78 meeting, the frequency hopping issues for D2D SA and data transmission was discussed. Based on the discussion, regarding to the frequency hopping of D2D data transmission, the agreements was achieved as follows:
· 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

However, as to the frequency hopping of D2D SA transmission, there is still no agreement yet. But two different alternatives were proposed.  In this contribution, based on the these two proposals, we discuss the frequency hopping of D2D SA transmission.
2. The Frequency hopping for SA transmission in D2D communication
In previous meeting, regarding to the frequency hopping of D2D SA transmission, two different alternatives were proposed as follows:
Alternative 1:
· SA hopping is defined by
· Time: second_nt = mod(first_nf + first_nt, Nt) + Nt 
· Frequency:  second_nf = mod(first_nf + ceil(Nf/2), Nf)
· Where 

· first_nt refers to time index of the first transmission within SA period: first_nt is between 0 and Nt - 1

· first_nf refers to frequency index of the first transmission within SA period

· second_nt refers to time index of the second transmission within SA period: second_nt is between Nt and 2*Nt - 1

· second_nf refers to frequency index of the second transmission within SA period

· Nt refers to the total number SA resources in time divided by 2 within a SA period
· Number of SA sub-frames within a SA period is proposed to be an even value
· Nf refers to the total number SA resources in frequency

· Hopping is defined with respect to an SA receiver resource pool

Alternative 2:
· Both Type 1 PUSCH hopping and Type 2 PUSCH hopping are supported for SA
· Type 2 PUSCH hopping for SA uses a hopping ID that is configured with the SA resource pool configuration

· The hopping only applies to the resources configured in the SA receiver resource pool

· A T-RPT for SA is defined similarly to the T-RPT for data (e.g. as in R1-143367 [1])
Since both SA and data are used for D2D communication, they can have the same property. To down select the above two alternatives, SA can follow the same mechanism as D2D data.  Moreover, based on the agreement for D2D data, type 2 PUSCH hopping for D2D data uses a hopping ID that is configured with the SA resource pool configuration. So it is nature that D2D SA reuses this hopping ID that is configured with the SA resource pool configuration. 
By the above discussion, we suggest alternative 2 should be supported. So here we have our first proposal as follows:
Proposal 1
-The D2D SA and data should have the same time and frequency hopping mechanism. Both Type 1 PUSCH hopping and Type 2 PUSCH hopping are supported for SA. A T-RPT for SA is defined similarly to the T-RPT for data.
3. Parameter configuration for D2D SA transmission
For D2D data transmission, to support PUSCH like frequency hopping, two information fields are included in the SA information. One is the 1 bit frequency hopping flag (FH). If FH=0, it mean the frequency hopping is disabled for D2D data transmission, while FH=1 means the frequency hopping is enabled. The other filed is UL-hop which is  included in the type 0 frequency resource allocation. The frequency resource allocation field in SA excludes either 1 or 2 bits used for hopping information as indicated by the following table 1.
Table 1: the Definition of Hopping Bit in SA
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where 
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 is the PRB index for the first D2D data transmission, and 
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 is the PRB index for the jth D2D data transmission. 
However, for SA transmission, there is no information field to indicate these information described above. To solve this problem, one candidate is that these information are also configured together with the SA resource pool. But this solution can only support in coverage case. 
For out of coverage, there is still problem. So we propose the prefixed hopping parameter and rule. The details are described as follows:
For FH, since SA have only one transmissions, it is better that FH is fixed to 1. That is, the frequency hopping for D2D SA transmission is always employed to get the frequency diversity gain.

For the parameter UL-hop in table 1, its value depend on a factor 
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as shown in table 2. 
Table 2: UL-hop for SA frequency Hopping 
	D2D BW 
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where 
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 is calculated by some random sequence as follows:
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 where 
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 is the subframe number for current D2D transmission.
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 is the pseudo-random sequence with the generator initialized with 
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 where the PSSID derived for PD2DSS and SD2DSS.
From above we can see that the above method can solve the problem for PUSCH like frequency hopping for SA transmission. So we have our second proposal as follows:
Proposal 2
- For in coverage case, The D2D SA frequency hopping parameter cab be configured together with the SA resource pool. For out of coverage, the D2D SA frequency hopping can use prefixed parameter and prefixed hopping rule.
4. Conclusions
In this contribution, we discuss issues related to the frequency hopping of D2D SA transmission. Based on the discussion, we have 2 proposals as follows:
Proposal 1
-The D2D SA and data should have the same time and frequency hopping mechanism. Both Type 1 PUSCH hopping and Type 2 PUSCH hopping are supported for SA. A T-RPT for SA is defined similarly to the T-RPT for data.
.
Proposal 2
- For in coverage case, The D2D SA frequency hopping parameter cab be configured together with the SA resource pool. For out of coverage, the D2D SA frequency hopping can use prefixed parameter and prefixed hopping rule.
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