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1 Introduction
At the last meeting, a potential issue about the timing advance granularity was raised [1]. Now that Rel-12 D2D work is mostly finished, in light of the current design, it may be useful to examine this issue.
2 Discussion
A transmitter of mode 1 data will set its 
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 value based on its actual NTA  according to table 14.2.1-1 in [2]; a receiver of mode 1 data will adjust its reception processing timing according to the corresponding 
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in the same table. The TA’ granularity is 512.TS (corresponding to the extended CP length), and TA’ of each entry is assigned the middle value within the indicated NTA  range except the first one row and the last two rows. 
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Figure 1. 
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=0, 0 ≤NTA ≤ 255, 
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If eNB’s timing is referenced as 0, the propagation delay between eNB and transmitter is denoted by T1, then the transmitter’s uplink timing is –T1; the propagation delay between eNB and receiver is denoted by T2, then the receiver’s downlink timing is T2; and the propagation delay between transmitter and receiver UEs is denoted by delta. When 
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=0, 0 ≤NTA ≤ 255, 
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=0, a receiver will adjust reception timing to its own downlink timing T2; while the transmitter will transmit at its own UL timing –T1, so the receiver’s reception(processing) timing is 
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 late than the transmission timing, Since 
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, nearly every packet will arrive early than the reception processing window where CP cannot help with ICI due to outside of the processing window.
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Figure 2. 
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>0, TA’ in the middle of the indicated NTA  range
When 
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>0, TA’ of each entry is assigned the middle value within the indicated NTA  range. The transmitter’s PSSCH signal can possibly be with a larger NTA than  
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, so its packets arrive before the starting point
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 of the reception (processing) window, like example 2 in figure 2; or even if after the starting point of the reception window but be more than one NCP length later, like example 1 in figure 2. The introduced ICI and resultant reception performance degradation will be seen. 

Two simple fixes can be as follows:

1. Reduce the distance supported: currently, table 14.2.1-1 is designed to support transmission up to 100 km with a granularity of 512.TS. A smaller granularity of 16.TS, the current granularity for setting the TA, or 144.Ts to match the normal CP, may be used. 
2. Modify the number of bits to encode NTA: if 11 bits are used to encode NTA, it is possible to support cell radii up to 100 km with a granularity of 16. TS.

There are concerns for both cases raised at previous meetings, but 512 TS  spaced NTA indication will introduce ICI as discussed above. As a result: 
· Proposal: Smaller than ECP spaced Timing adjustment with possible overhead reduction is considered in SCI format 0.
3 Conclusion
Transmission and reception timing of mode 1 communication is discussed in case of different NTA range; in most cases, there will be ICI and resultant reception performance loss, especially when  NTA≤ 255(small cells).  As a result, we propose to use smaller spaced interval, for example, reuse of NTA 16 Ts spaced interval. Whereas, regarding the cell radius value distribution between 0~ 100Km in common commercial deployment, the balance between accuracy and unnecessary increased overhead (> agreed 6 bits) should be considered.
Proposal: Smaller than ECP spaced Timing adjustment with possible overhead reduction is considered in SCI format 0.
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