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1
Introduction
The following agreements concerning D2D broadcast communication system design were reached during RAN1#75:
Agreement: 

· FDM shall not be used for multiplexing D2D signal and cellular signal from individual UE perspective on a given carrier.

Agreement:

· From individual UE perspective, on a given carrier D2D signal reception and cellular UL transmission do not use full duplex.
The above agreements concern signal multiplexing from an individual UE perspective. This contribution considers the additional aspects of D2D communication and cellular signal multiplexing from an overall system and individual UE perspective.
2
Discussion
2.1 
System-level D2D and cellular communication multiplexing
As discussed in [1] the configuration of time/frequency resource pools for D2D transmission and reception resources is needed in both in-network and out-of-network operation. In the case of in-network or partial network coverage deployment scenarios, consideration needs to be made about the coexistence of infrastructure-based LTE cellular communication and D2D broadcast communication. Under the current agreement of D2D operation on uplink resources, this involves managing D2D broadcast transmissions of D2D-capable UEs as well as cellular transmissions of non-D2D and D2D-capable UEs.    
In the case of in-network and partial network coverage multiplexing is beneficial for minimizing impact of D2D support of ongoing cellular operation on a given carrier. At least in the case of FDM of PUCCH and D2D in the same subframe, control information and feedback such as ACK/NACK and CQI can be provided in the same manner as a carrier not supporting D2D. 
Observation 1 

· For in-network and partial network scenarios, FDM of PUCCH and D2D broadcast transmissions in D2D subframes is beneficial from an overall system perspective.
Figure 1 provides an example of the potential subframe structure.
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Figure 1. Example of PUCCH and D2D multiplexed within a D2D subframe. 
RAN1 current working assumptions on physical channel design for D2D broadcast communication assume a structure closely following the existing PUSCH design. Additionally, as discussed in [2], the physical channel design can be such that data and potentially any necessary control signaling can be efficiently multiplexed within the PUSCH region. This implies that the bandwidth reserved for PUCCH in the existing UL subframe format does not need to be occupied by any D2D transmissions in configured D2D subframes.

Proposal 1

· Resource allocation for D2D broadcast within network coverage should support PUCCH resource availability within D2D subframes.
Further in-depth discussion on system-level multiplexing of D2D and infrastructure-based communication is provided in [3]. Additional analysis is also provided on the important aspect of in-band emissions on D2D and PUCCH performance.

2.2 
D2D and cellular transmission collision handling
It can be expected that D2D-broadcast capable UEs will be able to support both D2D broadcast communication as well as infrastructure-based communication. Based on the discussion and proposals in the previous sections, it is possible for these D2D-capable UEs to have an opportunity for D2D transmission or reception while being scheduled with an UL transmission (e.g. ACK/NACK or CQI reporting) in the same subframe. However, according to RAN1 agreements, an individual UE would not be able to simultaneously handle both cellular and D2D operation in that subframe. 

As a result, it seems necessary for RAN1 to study and discuss solutions and UE behavior for such D2D and cellular collisions within network coverage. It is important to note that for public safety UEs operating in-network and partial network coverage deployments, both the infrastructure and direct communication links may be carrying critical data depending on the scenario, and potential collision handling solutions should be able to appropriately handle traffic prioritization.  
Proposal 2

· RAN1 should further study D2D and cellular Tx/Rx collision handling within D2D subframes and prioritization mechanisms for D2D-capable UEs deployed under network coverage .
3
Conclusion

The following proposals are made based on the discussion in this contribution:
Observation 1 

· For in-network and partial network scenarios, FDM of PUCCH and D2D broadcast transmissions in D2D subframes is beneficial from an overall system perspective.
Proposal 1

· Resource allocation for D2D broadcast within network coverage should support PUCCH resource availability within D2D subframes.
Proposal 2

· RAN1 should further study D2D and cellular Tx/Rx collision handling within D2D subframes and prioritization mechanisms for D2D-capable UEs deployed under network coverage .
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