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1. Introduction
Channel structure of PD2DSCH was discussed in RAN1#78 and some design aspects of PD2DSCH were agreed as [1]:

Agreements:
· For PD2DSCH,

· Only transmitted from synchronization source

· QPSK modulation

· TBCC

· 16bits CRC

· Message scrambling sequence is derived from PSSID

· Multiplexed in the same PRBs with D2DSS

· FFS: Symbols used only for D2DSS and PD2DSCH within a subframe

Information bits carried in PD2DSCH were also discussed but without conclusion. PD2DSCH may include [1]:
· Followings are investigated/proposed for PD2DSS, SD2DSS, and PD2DSCH

· Information carried by PD2DSCH

· D2D frame number

· Whether D2D frame number is derived by accurate method or not

· System BW

· TDD configuration

· Transmission resource pool

· Receiving resource pool

· Synchronization source ID

· Current stratum level

· TDD/FDD differentiation

· Time to scan

· PCID of eNB from which UE derives Tx timing

· UE power capability

· UE power limitation from NW

· Current hop number is carried by

· Alt. 1: Sequence of D2DSS

· Alt. 2: PD2DSCH

In this contribution, we will discuss the content in PD2DSCH.

2. Usage of PD2DSCH
Original motivation to introduce PD2DSCH is to carry synchronization-related information for D2D communication [2]. Considering that synchronization assumptions may largely depend on whether network coverage is available, the discussion on usage of PD2DSCH will be coverage scenario specific.
2.1. In-coverage
D2D resource pool is allocated by eNB in cellular coverage. Regarding inter-cell D2D, serving eNB is also obligated to signal the resource pool configurations of neighboring cells [3]. Moreover, it has been agreed that D2DSS should be transmitted in discovery resource pool to facilitate inter-cell discovery especially for asynchronous network deployment. Hence, for D2D UEs performing discovery, the radio resources of neighboring cells for discovery can be determined by receiving UEs. From this perspective, PD2DSCH seems redundant while in coverage.
Regarding the frame number of neighboring cell, there seems no motivation for UEs to know it. Therefore we have the observation that:
Observation 1: for in-coverage scenario, PD2DSCH is unnecessary for both discovery and communication. 
2.2. Partial coverage
A general assumption for partial coverage is that a part of UEs involved in D2D communication may be outside the network coverage, or at least some UEs are under eNB coverage or adjacent to eNB coverage, as shown in Figure 1.
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Figure 1 Partial coverage scenario
For D2D resource pool configuration, in theory the total UL resources can be used by UEs outside network coverage. However, practically, only resources in the configured resource pool can be used for D2D communication for UEs inside network. Then it is natural for UEs outside network coverage to use the same D2D resource pool configured for in-coverage UEs to make D2D and cellular more compatible. The only possible way for UEs outside network coverage to acquire the D2D resource pool configured by eNB is to forward the resource configurations by UEs inside network via PD2DSCH. While regarding the frame number, it is helpful for UEs outside network coverage to determine the D2D resource pool based on resource pool configurations.
Moreover, as discussed in our companion contribution [4], indicating TDD UL-DL configuration to UEs outside network coverage is another important usage for partial coverage.
Observation 2: for partial coverage scenario, PD2DSCH is necessary to forward D2D resource pool configuration to UEs outside network. 
2.3. Out-of-coverage
When out-of-coverage, the D2D resource pool can be pre-configured or semi-statically configured [2].
If the resource pool is pre-configured, one possible usage of PD2DSCH combined with D2DSS is to maintain a common frame number for D2D UEs to avoid ambiguity of D2D resources, i.e. enabling UEs to have a common understanding of D2D radio frame cycle, and then UEs could know the exact radio resources in D2D resource pool according to D2D radio frame cycle. 
Nevertheless, a common D2D radio frame number may still be maintained without an explicit indication of frame number. For example, D2DSS can be used to indicate the radio frame cycle for D2D, if D2DSS has a same or larger period compared to resource pool period, as shown in Fig. 2. In other words, frame number indication in PD2DSCH is unnecessary if D2DSS period is mandated to be longer than D2D resource pool period.
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Figure 2 An example of D2DSS with larger period than D2D resource pool period
Another possible solution related to resource pool configuration for out-of-coverage is to configure D2D resource pool semi-statically. Then the potential usage of PD2DSCH is to broadcast the D2D resource pool configuration.
Based on the above discussions, we observe that:
Observation 3: for out-of-coverage, PD2DSCH is optional, depending on how to configure D2D resource pool. 
3. Information carried in PD2DSCH
Based on the discussions in Section 2, essential fields for PD2DSCH can be selected from.
· D2D frame number

D2D frame number is unnecessary when D2DSS period is longer than D2D resource pool when out-of-coverage, i.e. D2D frame number can be implied by D2DSS period. For partial coverage, D2D frame number is helpful for UEs outside network to determine the D2D resource pool configured by eNB.
· System BW

System BW is necessary for partial coverage UEs to determine the frequency resources in D2D resource pool. While for out-of-coverage, system BW can be pre-configured, or semi-statically configured, i.e. system BW is optional for out-of-coverage.
· TDD configuration

Indication of TDD configuration is necessary for partial coverage. For out-of-coverage, TDD configuration can be pre-configured [4].
· Transmission resource pool

As discussed in Section 2, this information is needed for partial coverage, and optional for out-of-coverage.
· Receiving resource pool

For partial coverage, resource pool indicated in PD2DSCH can be used for both transmission and reception. In other words, resource pool indicated by PD2DSCH is the transmission pool of in-coverage UEs’ and there is no need for UEs outside network coverage to know any additional receiving resource pool. While for out-of-coverage, indicating a receiving resource pool is also unnecessary since there is no ‘inter-cell’ problem any longer.
· Synchronization source ID

There seems little reason to indicate synchronization source ID in PD2DSCH. Actually, it is agreed that sequences for SD2DSS are the same with SSS, and PD2DSS may have multiple sequences as well [1], which means the sequence itself can be enough to indicate the synchronization source ID.
· Current stratum level

As discussed in our companion contribution [5], stratum level indication is not needed in D2D synchronization.
· TDD/FDD differentiation

This information could be implicitly derived according to whether TDD configuration is present. So an isolated TDD/FDD differentiation parameter is unnecessary. 
· PCID of eNB from which UE derives Tx timing

PCID is unnecessary as this can be conveyed via D2DSS. 
· UE power capability and limitation from NW

These parameters are FFS. For partial coverage, the parameters may be needed considering the potential interference to cellular transmission.
4. Summary
In this contribution, contents of PD2DSCH were discussed based on the usage of PD2DSCH. Considering the various coverage scenarios, we observed that:
Observation 1: for in-coverage scenario, PD2DSCH is unnecessary for both discovery and communication. 
Observation 2: for partial coverage scenario, PD2DSCH is necessary to forward D2D resource pool configuration to UEs outside network. 
Observation 3: for out-of-coverage, PD2DSCH is optional, depending on how to configure D2D resource pool. 
Based on the observations, we have following proposals regarding the parameters carried in PD2DSCH:

Proposal 1: for partial coverage, PD2DSCH can be used to indicate transmission resource pool, TDD configurations and system BW; while for out-of-coverage if PD2DSCH is presented, the information carried in PD2DSCH includes transmission resource pool.
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