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1
Introduction

During RAN1#80bis the following agreement [2] on public safety discovery:
Agreement:

· For partial and outside network coverage discovery, PSDCH transmission is supported when PSDCH resources are (pre)configured.

· Relevant discovery pool parameters are preconfigured for out of coverage operation

· Details FFS

· The transport block size on the PSDCH is 232 bits (excluding 24 CRC bits) both for in and out of coverage operation 

· Note: From RAN1 perspective, this doesn’t preclude a discovery payload above L1 > 232 bits
In this contribution we discuss the details of preconfigured parameters for out of coverage case.
2
Discovery Resource Preconfiguration
Release 12 discovery can be easily extended to the partial and out of coverage case with some simple modifications to the D2D synchronization procedure and channels. We note that RAN1 has already made some agreements with regards to same [3]. No changes are needed to configuration of synchronization resources (when out of coverage) but pre-configuration of discovery resources is needed. The discovery resources can be configured in a similar way to the Release 12 discovery resource configuration. However some changes are needed.
Proposal 1: Release-12 discovery design is extended by allowing pre-configuration of relevant discovery resource pool parameters for the OOC case.
We note that the following changes are made for Rel-12 discovery parameters.
1. RSRP based pool selection is not applicable for OOC

2. Type 2B discovery parameters are not defined

Next, we discuss some minor enhancements that can be considered to enable efficient co-existence of Type 1 discovery and D2D communication. We note that there are two possible approaches for co-existence of discovery and communication:

1. Resource orthogonalization via configuration
2. Prioritization of one over the other – Rel-12 design prioritizes communication over discovery. 
Resource orthogonalization via configuration

We note that resource orthogonalization in frequency is hard to achieve without significant overhead since time periodicity of discovery and communication can be very different.

We note that there is limited flexibility to avoid time domain overlap between discovery and communication in Rel-12. In particular, we identify two configurations to allow this (shown in Figure 1):
1. Configuration 1: when discovery period and communication period both equal (set to 320ms) – resource overlap can be avoided by appropriately configuring control offsets and discovery offset (for example control bitmap only starts after discovery bitmap ends). 

2. Configuration 2: When discovery period is set to 10240ms – resource overlap can be avoided by setting discovery offset to 0, and control offset to be number of discovery sub-frames.
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Figure 1 Configurations that allow resource orthogonalization in time
Thus, we make the following observation:

Observation 1: Release-12 allows time orthogonalization of discovery and communication for specific cases: (i) discovery and communication period are equal (set to 320ms) (ii) discovery period is set to 10240ms.  

The limitations of these are clear as these require very specific configurations. We propose to expand the first case by allowing discovery period to have the same range of values as the communication period. Note that this may anyway be needed to enable lower latencies. 

Proposal 2: discovery period is expanded to include {40, 80, 160} ms. to allow configurations with time domain orthogonalization of control and data. 

Prioritization of discovery vs communication

Proposal 2 resolves the case when discovery and control period are the same. However, when discovery period is larger than control period (but less than 10240), there is no clear way of orthogonalizing discovery and communication resources. We note that Release-12 design only allows communication to be prioritized over discovery thereby leading to poor discovery performance. However, since discovery can happen on a slow time scale and can also utilize much less resource, in certain cases, it may make sense to prioritize discovery over communication. Thus, we propose an additional one bit RRC parameter to allow prioritization of discovery over communication. If the parameter is set to one then discovery is prioritized over communication else vice versa.
Proposal 3: Additional RRC parameter is introduced to allow prioritization of discovery over communication (both for transmission and reception) in case of a time domain conflict between configured discovery and communication resources. The communication transmission, in case of discovery transmission being prioritized, can be deferred by the UE until the next transmission opportunity (without impacting HARQ sequence).
3 
     Conclusion

In this contribution, we discussed architecture for partial and out of coverage discovery. We made the following observation proposals. 
Proposal 1: Release-12 discovery design is extended by allowing pre-configuration of relevant discovery resource pool parameters for the OOC case. 
Observation 1: Release-12 allows time orthogonalization of discovery and communication for specific cases: (i) discovery and communication period are equal (set to 320ms) (ii) discovery period is set to 10240ms.  

Proposal 2: discovery period is expanded to include {40, 80, 160} ms. to allow configurations with time domain orthogonalization of control and data. 

Proposal 3: Additional RRC parameter is introduced to allow prioritization of discovery over communication (both for transmission and reception) in case of a time domain conflict between configured discovery and communication resources. The communication transmission, in case of discovery transmission being prioritized, can be deferred by the UE until the next transmission opportunity (without impacting HARQ sequence).
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