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1 Introduction

In RAN1#78 meeting, resource pool configuration was agreed to include subframeBitmap, offsetIndicator, prbLength, strartPRB and endPRB.  In RAN1 email discussion [78-12], further discussion on the interpretation of these parameters was triggered and different companies had different understanding. In order to clarify and align the understanding within RAN1 regarding those parameters, we would like to discuss the pros and cons of different options and give our opinion in this contribution.
2 Resource pool configuration
Discovery resource pool configuration

According to current description of LTE D2D RRC parameters in [1], following parameters are defined for serving cell discovery resource pool in time domain.

discoveryPeriod: period over which resources allocated in a cell for discovery occur.
discoveryOffsetIndicator: offset indicator within an instance of a discoveryPeriod indicating where bitmap of the discovery resources used for the pool starts. The start of the discovery period is with respect to SFN 0 of the serving cell. 

discoveryNumRepetition: number of times a discovery transmission is retransmitted by a UE within a discovery period (after the first transmission).
discoverySubframeBitmap: Indicates which subframes have resources reserved for discovery. The bitmap refers to the set of subframes that start after the offset indicated by discoveryOffsetIndicator.
From above description, our understanding is that discovery period starts from SFN#0 and every discovery period includes offset indicator. We call it as option 1 and show an example in Figure 1. 
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Figure 1. Resource pool configuration option 1 (every period includes an offset)
SA/data resource pool configuration

According to current description of LTE D2D RRC parameters in [1], following parameters are defined for mode 2 serving cell SA and data resource pool in time domain.

saPeriod: Period over which resources allocated in a cell for SA and Mode 2 data transmissions occur.
saOffsetIndicator: Offset indicator within an instance of a saPeriod indicating where the bitmap of SA resources used for the pool starts. The start of the saPeriod is with respect to SFN 0 of the serving cell.
saSubframeBitmap: Indicates which subframes have resources reserved for SA. The bitmap refers to the set of subframes that start after the offset indicated by saOffsetIndicator.
mode2DataOffsetIndicator: Offset indicator within an instance of saPeriod indicating where the bitmap of Mode 2 data resources used for the pool starts. The start of the saPeriod is with respect to SFN 0 of the serving cell.

mode2DataSubframeBitmap:  Indicates which subframes have resources reserved for Mode 2 data. The bitmap refers to the set of subframes that start after the offset indicated by mode2DataOffsetIndicator. This bitmap is repeated until the next instance of SA resource pool associated with this resource pool.
From the description, we can draw the SA/data resource pool configuration as in Figure 2. In Figure 2, data subframe bitmap is repeated before the instance of next SA resource pool. The basic concept of resource pool configuration is similar with option 1 shown for discovery resource pool configuration but the difference is the resource pool could repeat until the instance of next SA resource pool. We call this option as option 1b. 
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Figure 2. Resource pool configuration option 1b (data is repeated until the instance of next SA pool)
However, as agreed in RAN1#78 in R1-143455, “subframeBitmap is repeated to cover a saMode2DataPeriod”. It means that data subframe bitmap is repeated within a SA period, as in Figure 3. We call it as option 1a.
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Figure 3. Resource pool configuration option 1a (data is repeated within the period)
We don’t see the need to have different structure of configuration for discovery resource pool and SA/data resource pool. Therefore, our opinion is:
· The concept of discovery offset is same as SA offset and concept of discovery period is same as SA/data period.
DRX configuration
According to current specification [2], DRX period is configured as following:

“

-
If the Short DRX Cycle is used and [(SFN * 10) + subframe number] modulo (shortDRX-Cycle) = (drxStartOffset) modulo (shortDRX-Cycle); or

-
if the Long DRX Cycle is used and [(SFN * 10) + subframe number] modulo (longDRX-Cycle) = drxStartOffset:

-
start onDurationTimer.

“
It can be described as Figure 4. DRX period starts after drxStartOffset.
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Figure 4. DRX configuration
We think the configuration method of DRX period can be reused for the configuration method of discovery period and SA period. If the similar configuration method is used for discovery period and SA period, the configuration of discovery resource pool would look like in Figure 5 and the configuration of SA and data resource pool would look like in Figure 6.
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Figure 5. Resource pool configuration option 2 (discovery)
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Figure 6. Resource pool configuration option 2 (SA/data)
The benefits are:

· discoveryOffsetIndicator and saOffsetIndicator only need to be used once in the beginning of the discovery period and SA period, not having one discoveryOffsetIndicator and saOffsetIndicator at the beginning of each discovery period and SA period. This has the merit that saOffsetIndicator does not need to be used in each period to calculate the start of SA resource pool. The full discovery period can be used for discovery subframe bitmap repetition and the full SA period can be used for data subframe bitmap repetition
Therefore, our opinion is:

· DRX period configuration method can be reused for the configuration of discovery period and SA period.
· discoveryOffsetIndicator is used only once in the beginning of the discovery period 
· saOffsetIndicator is used only once in the beginning of the SA period 
3 Conclusion
In this document we discussed details on resource pool configuration. Our opinions are:
· The concept of discovery offset is same as SA offset and concept of discovery period is same as SA/data period.
· DRX period configuration method can be reused for the configuration of discovery period and SA period.
· discoveryOffsetIndicator is used only once in the beginning of the discovery period 
· saOffsetIndicator is used only once in the beginning of the SA period 
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