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1 Introduction

At the RAN1 #78bis meeting, the PD2DSCH content was discussed. The following was agreed:

· PD2DSCH at least contains:
· DFN (already agreed for out of coverage)
· When PD2DSCH is transmitted by a UE in coverage, DFN = SFN of the cell of the UE 
· DFN is represented by 14 bits, comprised of SFN + offset indication
· TDD UL/DL configuration (3 bits)
· When PD2DSCH is transmitted by a UE in coverage, the value corresponds to the cell of the UE
· Field is reserved in case of FDD
· Field is reserved at least when PD2DSCH is transmitted by UEs which are transmitting D2DSS from D2DSSue_oon
· The UE assumes that the sidelink bandwidth is the same as the uplink system bandwidth. 

· For out-of-coverage UEs, the uplink system bandwidth to be the assumed by the UE can be known by pre-configuration. 

· FFS whether PD2DSCH can inform the UE of the uplink system bandwidth; if the PD2DSCH provides the uplink system bandwidth, it would over-ride the preconfiguration. 

· For a given carrier frequency, from the perspective of a given UE different sidelink system bandwidths for transmission and reception are not supported in Rel-12 
There was a long discussion about whether to add 3 bits to signal the system bandwidth, but no conclusion was reached. In this contribution, we explain why signaling the system bandwidth on the PD2DSCH is needed for the partial coverage case, and provides the operator the flexibility to use its allocated spectrum in any way it wants to.
2 Discussion
Currently, the frequency allocation is done on a per-region basis. Typically, an operator is allocated some amount of bandwidth for each market it serves. The amount of bandwidth, and possibly the band where it is allocated, can vary from one place to another.
If the system bandwidth is not indicated on the PD2DSCH to an out-of-coverage UE, the UE always uses the pre-determined one. Let’s use the example for 10 MHz. In essence, that means that no matter where, there should be a 10 MHz carrier available for the out-of-coverage D2D UEs. This could lead to inefficiencies, as shown in Figure 1: 
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Figure 1 an example of different available BW and preconfigured D2D BW
Here the operator has 20 MHz bandwidth available. However, due to this requirement of having a preconfigured 10MHz carrier for out-of-coverage D2D communication, the operator has to divide a 20MHz contiguous band to deploy at least one 10MHz carrier so as to match the preconfigured 10MHz bandwidth. One example of division of 20MHz frequency band into 2 10MHz carriers is shown in figure 1, the 10MHz carrier for out-of-coverage D2D communication can be preconfigured either on CC1 or CC2. However, the band division leads to trunking inefficiencies. The problem is even more acute if the pre-configured out-of-coverage bandwidth is lower (e.g., 5 MHz) or located in the middle of the operator’s spectrum: the operator needs to adapt its configuration to accommodate the out-of-coverage bandwidth. The consequence is lower cellular capacity.
If the system bandwidth is sent on the PD2DSCH, the UEs in partial coverage know it, and there is no such restriction. In essence, having the system bandwidth sent on the PD2DSCH leaves the operator in control of how it wants to manage the spectrum it has. This is particularly necessary since preconfigured radios for public safety may remain in the field for a long time. The operator may agree at one point of time to allow on their band/geography the use of PS radios. However, as time goes on they may want to change how they divide up the band. Signaling the bandwidth provides the operator the ability to override the initial pre-configuration and use their current thinking of the right BW for PS/D2D. However, they can always just signal on the PD2DSCH the known (to them) pre-configuration if it appears to still be useful given the situation in that particular area. For example, network coverage may evolve so that most areas can be in network or partial network with little out of network. The pre-configuration need not be used there. If an operator has 20 MHz, without D2D operation, the operator has full flexibility to deploy configuration a) (10MHz +10 MHz) or b) (15MHz +5MHz) or c) (20MHz+0MHz). Assuming that it now has to support a 10 MHz partial coverage D2D case, with pre-configuration only, the operator can only support a), but cannot use b) or c), which might be a better configuration. If the system bandwidth is transmitted on the PD2DSCH, the operator can choose to configure its spectrum in whatever manner it wants to, and perhaps more importantly, can reconfigure as needed.
3 Conclusion

In this contribution, we gave one example of why sending the system bandwidth on the PD2DSCH is needed. It enables the operator to be in control of how it wants to manage its spectrum rather than having initial pre-configuration of the out-of-coverage D2D UEs dictating it. In addition, as explained in [1], the payload to be sent on the PD2DSCH is rather small, and sending an additional 3 bits for the system bandwidth does not have any significant system constraint. Therefore, sending 3 bits that can never hurt is really a non-issue. Consequently, we propose the following:
· The system bandwidth is sent on the PD2DSCH
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