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1 Introduction

At RAN#63, a new WID [1] on LTE Device to Device Proximity Services was approved: The objective of this work item is to enable device to device discovery in network coverage (intra-cell and inter-cell) and communication in network coverage (intra-cell and inter-cell), in partial network coverage and outside network coverage. The communication part is targeted to apply only to public safety use. 
This paper discusses the scrambling for D2D broadcast communication at physical layer.
2 Physical Layer Transmissions with a Common Identity

During conventional cellular communication, a receiver (e.g., an eNB or a UE) has a clear idea of who the transmitter is so it can successfully receive the transmissions scrambled by the transmitter’s identity. For example, the UL data channel is scrambled by a sequence initialized by the C-RNTI and cell ID. Normally, the identity is especially used to differentiate transmissions from/to UEs sharing the same resources and whiten inter-cell interference.  

For D2D broadcast transmissions, since there is potential interference between D2D transmissions and between D2D and cellular transmissions, the interference needs to be whitened in a similarly. Using a similar technique as for cellular LTE transmissions, i.e. scrambling the transmission using some type of identity is indispensable to facilitate correct reception of any transmission at physical layer. 
In contrast to cellular communication, there is a strong possibility that the D2D receivers have no a priori knowledge (identity) of the transmitter before decoding. The receiving UE may not necessarily know who the transmitter is for each transmitting instance. Hence, the identity for D2D transmission should not be transmitter-specific as it would require the receiver knowing the transmitter’s identity clearly before its decoding for each transmit instance.

As a result, a common identity shared among UEs involved in a D2D communication is required for transmission, for example, it could be a group ID (and possibly synchronization source ID) since the concept of group ID is commonly used by RAN2. By sharing an ID during broadcast D2D communication, the receiving UEs are able to receive and combine the (re)transmissions while at the same time whitening the interference from other transmissions. Note that the C-RNTI may not always be suitable because UEs out of network coverage do not have an assigned C-RNTI since they are not RRC-connected to an eNB. To solve that purpose, a D2D-RNTI can be defined. The D2D-RNTI is conceptually similar to a C-RNTI, but is common for all UEs of the group.
Proposal 1: A D2D-RNTI is used for scrambling transmissions by all UEs in the group.
There are several ways of obtaining a D2D-RNTI for broadcast D2D communication (e.g., scrambling sequence and RS sequence generation):

· Network assistance: The network can assign a D2D-RNTI to a D2D communication group in network coverage or partial network coverage;

· Preconfigured: a preconfigured D2D-RNTI is determined before the beginning of a communication. For example, this D2D-RNTI could be a function (e.g. Hash function) of a group ID which could be programmed into the UE (a fire department may define several communication groups, and assign a Group ID to each group. Then they would program their devices accordingly). Another example could be that all the users tune their devices to a certain channel which corresponds to some physical layer operations like scrambling. 
Proposal 2: The D2D-RNTI can be:

· Obtained from the network for in-network coverage or partial network coverage

· Pre-configured for out-of-coverage operation
3 Conclusion

Based on the discussion on scrambling ID selection for broadcast D2D communication at the physical layer, the following proposals are provided:
Proposal 1: A D2D-RNTI is used for scrambling transmissions by all the UEs in the group.
Proposal 2: The D2D-RNTI can be:

· Obtained from the network for in network coverage or in partial network coverage

· Pre-configured for out-of-coverage operation
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