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1 Introduction
In RAN 1 #88bis meeting [1], three options for FeD2D resource pool configurations are suggested for further analyzed as:
· TDM between PSCCH / PSSCH from UE and system perspective (Similar to R12)
· FDM between PSCCH / PSSCH from UE and system perspective (Similar to R14)
· FDM between PSCCH / PSSCH from system perspective but TDM from UE perspective
And then, in RAN1#89 meeting [2], preliminary discussion and agreement about FeD2D resource pool configuration are presented as below:
· At least TDM multiplexing between PSCCH and PSSCH is supported from both the Relay and Remote UE transmission perspective.
In this contribution, we present some analyses on details regarding the resource pool configuration.
2 Resource pool configuration
As wearable and other sorts of low cost or limited bandwidth UEs are typical Remote UEs discussed in network-to-UE relay scenario, at least from the UE’s perspective, TDM PSCCH/PSSCH resource pool configuration is more suitable for resource allocation, signal blind detection, and power consumption reduction.   Therefore, we provide our view points and consider three options of resource pool configuration for feD2D.
2.1 Reusing Rel-12 D2D resource pool configuration
A natural way to assign TDM resource pool for the relay scenario is by reusing the Rel-12 D2D TDM PSCCH/PSSCH resource pool scheme. 
As shown in Figure 1, a TDM PSCCH/PSSCH resource pool should be allocated with the following parameters:
· Period;
· PSCCH subframe bitmap and offset;
· PSSCH subframe bitmap and offset;
· RB indication for PSCCH;
· RB indication for PSSCH;
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Figure 1: Rel-12 TDM PSCCH/PSSCH resource pool
The key features of the Rel-12 TDM resource pool configuration includes: periodicity, PSCCH subframes lie ahead of PSSCH subframes and SCI indicates several PSSCH subframes during a period.  However, it is designed for bearing broadcast communication services and cannot provide sufficient flexible and suitable resource assignment for a unicast communication between Relay UE and Remote UE.  Some modifications should be introduced based on the Rel-12 TDM resource pool configuration scheme.
Observation 1:  The Rel-12 TDM resource pool configuration cannot be reused directly for feD2D.
2.2 Option 1:  TDM from both system and UE
Since TDM resource pool should be supported at least from Relay UE and Remote UE’s perspective, a system level TDM resource pool assignment should be considered, noted as option 1 below. 
On one hand, the TDM resource pool can be used for a variety of Remote UEs, especially for bandwidth limited UEs, which may have no capacity to transmit both the SCI and data in one subframe.  On the other hand, in order to provide sufficient flexibility for both the Relay UE and Remote UE Sidelink resource scheduling, the PSCCH/PSSCH resource pool should not be limited with periodicity.  Based on a non-periodical resource pool with full flexibly allocated PSCCH and PSSCH subframes, a timely and efficient resource usage can be achieved for both the Relay UE and Remote UE, as shown in Figure 2.
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Figure 2: Non-periodical TDM PSCCH/PSSCH resource pool
For subframe allocation of the resource pool, a bitmap indication should be reused.  While PSCCH and PSSCH subframes should not be overlapped in order to ensure TDM structure, the bitmap indicator of PSCCH and PSSCH resource pools should be elaborately designed.  A non-periodic resource pool means that there is no scheduling boundary that limits the SCI indication range for corresponding PSSCH resource as in Rel-12 D2D resource pool. Considering that, the bitmap sequence length, rule of mapping and repetition for PSCCH/PSSCH subframe indication should be designed.
For RB allocation of resource pool, either Rel-14 sub-channel based scheme or Rel-12 RB indication scheme with start RB/end RB/number of RBs is available and direct RB index indication scheme is not excluded.  More details should be discussed according to the requirement of Relay UE and Remote UE communication. 
Proposal 1:  Use non-periodical PSCCH/PSSCH resource pools for feD2D.
2.3 Option 2:  FDM from system and UE 
Sub-channel based FDM resource pool structure is used in V2X communication, which has high requirement on low latency, high speed of UE, relative steady packet size. However, those factors are not the core issues in the feD2D communication scenario.  Furthermore, bandwidth limited Remote UEs may not be available within a FDM resource pool. Therefore, option 2 resource pool scheme should be excluded in current discussion for feD2D.
Proposal 2:  FDM resource pool from both system and UEs should not be supported.
2.4 Option 3:  FDM from system and TDM from UE 
[bookmark: _GoBack]The differences between option 1 and option 3 are mainly focused on the view of the resource pool from network side and the two options seem to be similar on UE implementation.  
With FDM PSCCH/PSSCH resource pool, more flexibility can be obtained for eNB control and scheduling since each subframe in the Sidelink resource pool is equivalent.  In other words, from the eNB’s perspective, PSCCH and PSSCH resource in any one of the subframes are available and any suitable patterns of TDM PSCCH/PSSCH subframes can be allocated to the Relay UE or Remote UE as a dedicated resource pool, as illustrated in Figure 3.
From the UE’s perspective, TDM PSCCH/PSSCH resource pools are beneficial for handling Sidelink transmitting and receiving half-duplexing and power consumption reduction.
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Figure 3: Option 3 resource pool configuration
Based on the discussion above, option 1 and option 3 should be considered as candidate schemes for Sidelink UE-to-network relay resource pool configuration. So, from our view point options 1 and 3 should be further studied for feD2D resource pool configuration.
Proposal 3:  Both option 1 and option 3 should be further studied for feD2D resource pool configuration.
3 Conclusions
In this contribution, we analyze the resource pool configuration schemes for feD2D relay communications and provide one observation and some proposes as follows:
Observation 1:  The Rel-12 TDM resource pool configuration cannot be reused directly for feD2D.
Proposal 1:  Use non-periodical PSCCH/PSSCH resource pools for feD2D.
Proposal 2:  FDM resource pool from both system and UEs should not be supported.
Proposal 3:  Both option 1 and option 3 should be further studied for feD2D resource pool configuration.
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