3GPP TSG RAN WG1 Meeting #78bis 


R1- 144067
Ljubljana, Slovenia, 6th – 10th October, 2014
Title: 
T-RPT design and resource hopping for SA 
Source: 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

Agenda Item:
7.2.1.2.2
Document for: 
Discussion/Decision

1. Introduction
In this contribution, we discuss the detailed design of SA transmission schemes to provide reliable detection/decoding of SA packets.  Accordingly we provide designs of patterns in both time domain and frequency domain for SA transmissions. 
2. Resource hopping and T-RPT design
Resource hopping of SA transmissions 

In respect of SA transmissions, the following agreements were reached in RAN1#78 [1]:

· Number of transmissions: always 2
· Both transmissions use RV0 
Hence for frequency hopping, the hopping bandwidth for SA transmissions should be divided into 2 sub-bands, as shown in Figure 1. A broadcast UE hops between 2 sub-bands and uses the RBs of the same relative location within sub-bands (same relative channel) for frequency hopping. 
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Fig. 1. PUSCH-like hopping mechanism
Proposal 1: Type 1 PUSCH hopping is supported for D2D SA transmissions.
T-RPT of SA transmissions for low traffic density scenario 

To resolve the half-duplex constraint and randomize interference to WAN traffic due to leakage of in-band emissions, we can employ resource patterns for transmission of scheduling assignments in an SA region. Each scheduling assignment from a broadcast UE is transmitted (k=2) twice based on the RPT in the SA region of an SA period. While a broadcast UE only uses a part of the SA sub-frames for transmissions of its own scheduling assignments, it receives and decodes scheduling assignment packets from other UEs in the remaining sub-frames in this SA region. For the low traffic density scenario, we propose employing 4 sub-frames (N=4) for SA transmissions in an SA period, as shown in Figure 2. 
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Fig. 2. Multiple sub-frames for scheduling assignment transmissions in an SA region

With N=4 and k=2, T-RPTs for SA transmissions are listed in the following table. The patterns (in total 6 patterns) are ordered according to decimal values of their corresponding bit sequences. 
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Fig. 3. T-RPT set for SA transmissions with N=4
Accordingly by exploiting the complementary properties of time domain patterns, we design frequency hopping patterns for SA transmissions, as illustrated in Figure 4. Complementary transmission patterns are assigned RBs of the same relative location within a sub-band. For this case, patterns {1,4}, {0,5}, and {2,3} are complementary patterns in the time domain. 1 and 1’ employ the same T-RPT pattern. 
The designed patterns for SA transmissions possess the following properties: 
· Given the time/frequency resource used for an SA transmission by a broadcast UE, the other time/frequency resource used by the same UE for the same SA packet is fixed and known. It facilitates detection/combining of SA packets and SA sensing. 
· The proposed design can avoid collision between transmission patterns and can use up all the allocated resources for SA transmissions. 
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Fig. 4. Frequency hopping patterns of T-RPT set for N=4 case  
Proposal 2: A T-RPT for SA is defined similarly to the T-RPT for data. 

Proposal 3: For low traffic density scenario, employ 4 sub-frames for SA transmissions. 
Proposal 4: For low traffic density scenario, adopt the T-RPT set design and corresponding frequency hopping patterns for SA transmissions shown in Fig.4. 
T-RPT of SA transmissions for high traffic density scenario 

For high traffic density scenario, to resolve the half-duplex constraint and reduce interference due to leakage of in-band emissions, we propose employing 8 sub-frames (N=8) for SA transmissions in an SA period, as shown in Figure 5. A broadcast UE transmits an SA packet twice in an SA period. In the time domain, the 2 transmissions are divided into the first 4 SA subframes and last 4 SA subframes, which can help to avoid SA congestion.
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Fig. 5. Multiple sub-frames for scheduling assignment transmissions in an SA region

With N=8 and k=2, T-RPTs for SA transmissions are listed in the following table. The patterns (in total 16 patterns) are ordered according to the decimal values of their corresponding bit sequences. 
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Fig. 6. T-RPT set for SA transmissions with N=8
Accordingly by exploiting the complementary properties of time domain patterns, we design frequency hopping patterns for SA transmissions, as illustrated in Figure 7. Complementary transmission patterns are assigned RBs of the same relative location within a sub-band. For this case, patterns {0,1,4,5,10,11,14,15} and {2,3,6,7,8,9,12,13} are complementary patterns in the time domain. 
The designed patterns for SA transmissions possess the following properties: 
· Given the time/frequency resource used for a SA transmission by a broadcast UE, the other time/frequency resource used by the same UE for the same SA packet is fixed and known. 
· The two SA transmissions from a broadcast UE are divided into the first 4 SA subframes and last 4 SA subframes, which can help avoiding SA congestion.
· The proposed design can avoid collision between transmission patterns and can use up all the allocated resources for SA transmissions. 
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                       Fig. 7. Frequency hopping patterns of T-RPT set for N=8 case  
Proposal 5: For high traffic density scenario, employ 8 sub-frames for SA transmissions. 

Proposal 6: For high traffic density scenario, adopt the T-RPT set design and corresponding frequency hopping patterns for SA transmissions shown in Fig.7. 

3. Conclusions

In this contribution, we discuss the detailed design of SA transmission schemes to provide reliable detection/decoding of SA packets.  Accordingly we provide a design of patterns in both the time and frequency domains for SA transmissions. 
We make the following proposals:
Proposal 1: Type 1 PUSCH hopping is supported for D2D SA transmissions.
Proposal 2: A T-RPT for SA is defined similarly to the T-RPT for data. 

Proposal 3: For low traffic density scenario, employ 4 sub-frames for SA transmissions. 

Proposal 4: For low traffic density scenario, adopt the T-RPT set design and corresponding frequency hopping patterns for SA transmissions shown in Fig.4. 

Proposal 5: For high traffic density scenario, employ 8 sub-frames for SA transmissions. 

Proposal 6: For high traffic density scenario, adopt the T-RPT set design and corresponding frequency hopping patterns for SA transmissions shown in Fig.7. 
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