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1. Introduction
In RAN1 #78 meeting, the design aspects on SA transmission were discussed with following agreements[1]:

Agreements:

· Number of transmissions: Always 2

· Both transmissions use RV0

Agreement:

· Resource size for SA is 1 PRB pair

· In a given subframe, the maximum supported size of the combined SA resource pools (i.e. the sum of the mode 1 and mode 2 SA resource pools) is 50

· No search space is defined within the SA resource pool. 

In this contribution, we will discuss the SA resource hopping methods and then give the SA resource indexing corresponding to the given SA resource hopping methods.
2. Design of SA hopping pattern 
In general, SA hopping pattern shall be a deterministic pattern. There are two SA resource hopping methods were discussed in RAN1 #78 meeting[1]:

· Option 1: Discovery Type 2B like hopping pattern, the hopping pattern is defined as following:

· Time-domain: second_nt = mod(first_nf + first_nt, Nt) + Nt 

· Frequency-domain :  second_nf = mod(first_nf + ceil(Nf/2), Nf)
Where 

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

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

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

· second_nf refers to frequency index of the second transmission within a 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 a SA transmission resource pool
· Option 2: PUSCH frequency hopping with sub-channel specific T-RPT, an example is shown as following:
· Time-domain: RPT_index = mod(first_nf, MRPT )
· Frequency-domain:  second_nf = mod(first_nf + ceil(Nf/2), Nf)
Where 

· RPT_index refers to T-RPT index used for SA transmission within a SA period, T-RPT pattern length is equal to number of SA subframes within a SA period

·  MRPT refers to the available number of T-RPT patterns used for SA transmission.
· first_nf refers to frequency index of the first transmission within SA period

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

· Nf refers to the total number SA resources in frequency

· Hopping is defined with respect to a SA transmission resource pool
Assume that SA resource pool includes 2*Nt subframes in time-domain and Nf PRBs in frequency-domain, option 1 and 2 are analyzed as following:

· T-RPT pattern number

In option 1, from the time-domain aspects, the available T-RPT patterns are 
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, but the available T-RPT patters in option 2 are  
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. Then the available T-RPT patterns in option 2 are larger than that in option 1 except for Nt=1. More T-RPT patterns will be benefit of in-band emission alleviation.

· SA sub-channel number

In option 1, the available SA sub-channels are 
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, but the available SA sub-channels are 
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 in option 2. The available SA sub-channels in option 1 are larger than that in option 2 except for Nt=1. More SA sub-channels will be benefit of resource collision avoidance.
SA hopping pattern for both options are illustrated in Figure 1, with the assumption that SA resource pool includes 4 subframe in time-domain and 12 PRBs in frequency-domain. 
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Figure 1: SA hopping pattern illustration of both options
Furthermore, with the consideration of system overhead and implement complexity aspect, the number of SA subframes within a SA resource pool shall be a limited set. In mode 2, since the SA transmission is self-selected by UE-self, more SA subframes can benefit alleviating the interference from in-band emission and resource collision[2]. The number of SA subframes is suggested as{4, 8}. Other values, e.g.16, need further study. In mode 1, since SA transmission is scheduled by eNB, the interference can be controlled by eNB, thus the number of SA subframes can be configured as 2 subframes. 

Proposal 1：The number of SA subframes within a SA resource pools can be configured with:

· For mode 1: {2, 4, 8, 16(FFS)};
· For mode 2: {4, 8, 16(FFS)}.

3. SA resource indexing
Based on the above two SA resource hopping methods, the corresponding SA resource indexing in mode 1 can be defined as following:
· For option 1 SA hopping pattern, the SA resource can be indexed by the resource used for the first SA transmission, it includes both time and frequency domain indicator. The bit length used for SA resource index is 
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bits, it requires not great than 6 bits. It means that 
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 is not great than 64. Therefore, if number of subframes within a SA resource pool is 
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subframes, the number of PRBs with a SA resource pool shall not more than
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.  The SA resource may be ordered in time-domain first and then frequency-domain within the SA resource pool, as shown in Figure 1-A.
· For option 2 SA hopping pattern, the SA resource can be indexed by the PRB index used for the first SA transmission, it may be ordered as ascending in frequency domain. The bit length used for SA resource index is
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, since the 
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 is not great than 50.
Proposal 2: If option 1 SA hopping pattern is used, the SA resource can be indexed by the resource used for first SA transmission, the SA index includes both time and frequency domain indicator. 

· SA resource may be ordered in time-domain first and then frequency-domain within a SA resource pool.
· The mode 1 SA resource pool requires that 
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 is not great than 64.
Proposal 3: If option 2 SA hopping pattern in used, the SA resource can be indexed by the logical PRB index for the first SA transmission.
· SA resource may be ordered as ascending in frequency domain within a SA resource pool.
4. Conclusion 

In this contribution, SA resource hopping pattern and the corresponding SA resource indexing are discussed. Particularly, we have following observation and proposals:
Proposal 1：The number of SA subframes within a SA resource pools can be configured with:

· For mode 1: {2, 4, 8, 16(FFS)};

· For mode 2: {4, 8, 16(FFS)}.

Proposal 2: If option 1 SA hopping pattern is used, the SA resource can be indexed by the resource used for first SA transmission, the SA index includes both time and frequency domain indicator. 

· SA resource may be ordered in time-domain first and then frequency-domain within a SA resource pool.
· The mode 1 SA resource pool requires that 
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Proposal 3: If option 2 SA hopping pattern in used, the SA resource can be indexed by the logical PRB index for the first SA transmission.

· SA resource may be ordered as ascending in frequency domain within a SA resource pool.
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