3GPP TSG RAN WG1 Meeting #78
R1-142980
Dresden, Germany, 18th– 22nd August 2014
Agenda Item:
7.2.3.1.2
Source:
Huawei, HiSilicon

Title:
D2D discovery signal design
Document for:
Discussion and decision
1 Introduction
At RAN1#76b and RAN1#77, progress was achieved on discovery signal design. There are a few remaining issues to be addressed. This contribution addresses these remaining issues.
2 Design details

2.1 CP length

In RAN1 #77, it was FFS whether CPs for Type 1 and Type 2 discovery may be different. We discuss this issue in this section.
The difference between type 1 and type 2B discovery is the way resource allocation is done (non-UE specific vs. UE-specific). For issues relevant to CP length (e.g., range) there does not seem to be any real motivation to have different performance characteristics between type-1 and type-2B discovery. Therefore, having the same CP length for type 1 and type 2B is a reasonable option. This also has the additional advantage to enable easy FDM multiplexing between type-1 and type-2B discovery signals. 

Proposal 1: The same CP length is used for type 1 and type 2B.

2.2 Timing for type 2B
In RAN1 #77, the following was agreed:
· for in coverage UEs, with the possible exception of Type 2B discovery, D2DSS and PD2DSCH use downlink timing

· FFS for type 2B discovery

In the following we list some reasons for using UL or DL timing for type 2B, and then make our proposal accordingly. 

Reasons for using UL timing for type 2B:

1. Based on RAN2’s agreement on enabling type 2B only for RRC_CONNECTED UEs, it seems natural to have T2=TA for discovery transmissions to reduce ICI impact on cellular communication in case of FDM multiplexing of type 2B and cellular resources.  
2. As mode 1 D2D communication uses UL timing, in case of FDM of mode 1 and type 2B, transmitting with UL timing ensures that there would be no ICI.
Reasons for using DL timing for type 2B:

1. Considering RAN1#77 agreement of having 1-symbol gap in every D2D transmission subframe, transmitting with DL timing (T2=0) may not impact cellular communication significantly. 
2. In inter-cell discovery, the monitoring UEs need to know the TA of transmitting UE, especially in large cells if UL timing is used. In D2D mode 1 communication, the same problem appears but then it is addressed by conveying the TA information in the SA. For discovery there is no SA. D2DSS can be used to help the monitoring UE derive the timing of the transmitting UE but this results in transmitting a D2DSS for every discovery transmission even in synchronous cells, which can lead to unnecessary overhead.
Considering the above reasons, and the fact that D2D mode 1 and discovery signals can be TDM instead of FDM, DL timing both for type 2B discovery and the associated D2DSS transmissions is proposed.
Proposal 2: DL timing both for type 2B discovery and the associated D2DSS transmissions is used.
2.3 Frequency hopping

In RAN1 #77, it was agreed that:

· Inter-subframe frequency hopping is supported for D2D data communication, and for discovery and SA transmission if multiple subframe transmission is used

· Details FFS, including: 

· FFS whether the hopping is PUCCH-like or PUSCH-like or something else.

· FFS details of hopping parameters and how they are (pre-)configured

For type 1, a UE transmits on a random discovery resource in each discovery period (RAN1#76). Therefore, frequency hopping across discovery periods is random frequency hopping. For type 2B, there are different proposals on time-frequency hopping by companies as summarized in [1]. Our suggestion based on our evaluations in [2] is to use the frequency hopping pattern provided in [1], [4].
For frequency hopping within a discovery period (for repetitions of a discovery message) in both type 1 and type 2B, we prefer a universal frequency hopping design applicable to D2D data, SA and discovery transmissions. Hopping patterns proposed in [5] are suggested.

Proposal 3: Type-1 and type-2B D2D discovery use the same frequency hopping scheme for transmissions of repetitions of a discovery message within a discovery period. The hopping scheme is the same as the one used for SA in D2D communication.
· PUCCH-2 proposed in R1-142837 is slightly preferred.
2.4 Discovery resource size

At RAN1#77 the following agreement was reached:

· If number of information bits transmitted on a discovery resource is not greater than 256 bits a discovery resource consists of 2 or 3 contiguous PRB in frequency and 1 sub-frame without frequency hopping across slots

· FFS: The number of contiguous PRB in frequency, and down selected between “2” or “3”

Assuming at least 256 bits for discovery, based on our previous contribution [6], we think at least 3 PRB is needed to ensure good link performance, thus good discovery range.

Proposal 4: A discovery resource consists of 3 contiguous PRBs in frequency. 

2.5 Repetition
The following working assumption was made in RAN1#77:

· Repetition (FFS: either contiguous or non-contiguous in time domain) of transmission of a given MAC PDU by a UE within a discovery period is supported
Repetition of a discovery message inside a discovery period can improve detection performance. We do not see that much benefit of contiguous repetition of a discovery message within a discovery period over a non-contiguous repetition, especially if D2D subframes are well separated. In fact, non-contiguous repetition may help in reducing the in-band emission/half-duplex issues. 

Proposal 5: Repetition of a given MAC PDU in non-contiguous D2D subframes by a UE within a discovery period is supported. 

3 Conclusions

Our view on how to design the D2D discovery signal is summarized in part in the following proposals:
Proposal 1: The same CP length is used for type 1 and type 2B.

Proposal 2: DL timing both for type 2B discovery and the associated D2DSS transmissions is used.
Proposal 3: Type-1 and type-2B D2D discovery use the same frequency hopping scheme for transmissions of repetitions of a discovery message within a discovery period. The hopping scheme is the same as the one used for SA in D2D communication.
· PUCCH-2 proposed in R1-142837 is slightly preferred.
Proposal 4: A discovery resource consists of 3 contiguous PRBs in frequency.

Proposal 5: Repetition of a given MAC PDU in non-contiguous D2D subframes by a UE within a discovery period is supported.
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